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(ii) The owner or operator muat. have: 

~":rough V 

(A) A current. rating for his moat. rec~~ ~ ~nc i8.ua~ca o~ AAA , AA, A, or DBB a8 iS8ued by Standard and 
Poor's or Aaa, A.a, A, or Baa as iaaued try Kcxx:y'. ; a.nd 

(B) Tangible nat worth at leaat six t~ the 8WZ1 a!' ':..tIe current c.!oaura and poat-cloaure cost 
eatimates and the currant plugging and abanco:t.::Joar.t coat est:...=.t_; and 

(e) Tangible nat. worth of at leaat s~ o ~::ion; and 

(0) Asseta located in the Unitad Sta~.s &mOun~ng to at least 90 peccent of his t.otal assets or at 
least s1x times the sum of the current closure .... "Id plst-closuce coat Nt:.::WIt .... and t..be current plugging and 
abandonment coat estimates. 

(2) The phrase current closure anc poat-closure cost .a~matBB " .a usad in paragraph (e)(l) of this 
section refera to the cost estimates required to De sn.own 1:: ;:;.aragraph.JI : - . o t the l etter t'ram the owner's or 
operator's chief financial oft'icer (S 264.15 1( ~ )). Th. phrase " current p:~~glng and abandonment cost 
e8timates" a8 used 1n paragraph (a)( l ) of L~lS Bactlen rat.:. to tha coat a.~~tes required to be shown in 
paragraphs 1-4 of the letter from tha owner's or operator' . c ~l.f financ ; a- o! !icer (S l44.70{f) of this 
title) . 

(3) To demonstrate that he meets thi. t.at, the own.: or o~ata: =uat submit the following items to 
the Regional Administrator; 

(i) A letter signed by the owner's or operator's c~!.! financia l o! ~!c.r and worded as specified in S 
264.151(f)i and 

( ii) A copy of the independent ce~if!ad public accountant's repor: on examination of the owner's or 
operator's financial atataments for the late.~ co=plated tiSCAl year; and 

( 11i) A epecial report from the owner'. oc oparatoc'. independan~ certified public accountant to the 
owner or operator atating that: 

(A) 8e has compared the data which the l etter trom tha chief t'inanclal officer specifies 111.8 having 
been derived from the independently audited, year-end tinancia l .tatamants ~ o r the latest fiscal year .... ith the 
4mOuntS in such financial s'tat .• Dants; and 

(B) In connection with that procedure, no matter. C.&::le to his attention which caused him to believe 
that the specified data should be adjusted. 

( 4) The owner or o~ator may obULin An axt.ans1on ot the U." allowed for aubmiaeion of the documenta 
specified in paragraph (e)C3) of this section if the tiscal Y04r ot tha owner or operator ands during the 90 
days prior t.o the effective date of thesa regu l ation. and if ~~a year-end ~!nanci41 statements for that fiscal 
year will be auditad by an inde~Ddant certified publ1c accoun't4nt. The ~ensien will end no later than 90 
days after the end of the awner ' a or oparato.='. fiscal year. :-0 obtain the 9Xumsion, tbe owner's or operator's 
chief financial officer must send, by the effsctlve date of the •• regulations, a letter to the Regional 
Administrator of each Region in which the owner's or operator's facilitias to be covered by the financial teat 
are located. This letter frem tha chief financia l o!flcar must: 

( i) Request tbe ~ension; 

(11) Certify that he haa grounds to beliave that the owner or operator meeta the criteria of the 
!inancial test; 

( iii) Specify for each facility to be covered by ~~e test the EPA Identiiication Number, nama, 
address , and the current closure and poat-cloaure COSt eatil:l8't.8B to be covered by the teat; 

( iv) Specify the date ending the owner'. or operator's la'test complete Uscal year before the 
effectiva data of theBe regulations; 

(v) specify the data, no later Ulan 90 days attar the end of such fiscal year, whan he '01111 submit t..ba 
documents specit'ied in paragraph (e)(3) of ~~is section; and 

(vl) Ce~1t'y that tha year-end financial stAtaments of t..ba o.mer or operator for such fiscal year will 
De !Iud! ted by an independent ce~1t'i.d public accountant. 
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(5) After the initial aubmbdon of i'talllll specified in paragrapb (e) () of this section. the o.mer or 
operator must send. Upd.4ted. information to the Regional Ad.min1atrator vit.hin 90 d.ay. after the close ot each 
succeeding tiscal year. This 1nformation muat consiat of all three itama specified in paragrapb (a)() ot this 
Bection. 

(6) If the CNner or operator no longar _ta the requ1.rIlDlllDU of paragraph (a)(1) of this sectlon, he 
must send. notica to tha Reqional Administrator of intent to elltablisb alternate financial assurance all 
specified in this saction. Tha notice muat be aant by c~!1ed mail within 90 d.4y. aftar tbe end ot the !lscal 
year for vhicb the year-end tinancial data ahaw that the owner or operator no longer meeta the requ1.rementa. 
Tha owner or operator muat provida the alternate financial .. aurance within 120 daya after tha end of such 
fiscal year. 

( 7 ) The Regional Ad.miniatrat.or may, baaed on a reaaonable belief that the owner or operator may no 
longer meat the requirements of paragraph (e)(l) of thia aection, require raports of financial condition at any 
time from the owner or operator in addition to theae apecified in paragraph (a)() of this aection. If the 
Regional Administrator finda, on the baaia of sucb reporta or other information, that the owner or operator no 
longer meets the requ1.raments of. paragraph (e) (1) of thia a.etlon, the owner or operator must provide al tarnate 
financial assurance as _pacified in this saction within )0 day. after notification of such a finding. 

(8) The Regional Administrat.or may disallow use of this taat on the basia of qualifications in the 
opinion exprea.ed by the independent certified public accountant in bill report OD examination of the owner ' s or 
operator's financial lltatemenu ( ... paragraph (e)()j(U) of 'thia aect.ion). An adverse opinion or a discla1mar 
of opinion viII be cause for disallowance. The R8qional Adm1ni~trator will evaluate other qualifications on an 
individual baais. The ownar or operator muat provide alt.ernate tin&ncial aaaurance .. ~pecitied in this section 
within )0 days aftar notification of the di84l1owance. 

( 9) During the period of poat-closure care, the Reqional Adminiatrator may approve a decreaa. in the 
current post-closure coat estimate for Which thia teat demonstratea tinancial aasurance if the CWDer or 
operator damonstrates to the Regional Administrator that 'the amount ot the coat estimate axceeds the remaining 
cost ot post-closure care. 

(10) The owner or operator is no longer required to submit the items apacified in paragraph (8)(3) of 
this section when: 

(i) An owner or operator aubaU tutaa al tarnate financial assurance aa apecified in this section; or 

( 11 ) The Regional Adminiatrator relea .. s the owner or operator frCIII the requ.1raments of thia section 
in accordance With S 265.1'5(h). 

( 11) An owner or operator may meet the raquiramanta of this section by obtaining a written guarantee, 
harea!.ter referred to as ~ ~ corporate guarant.a.·· The guarantor must be tM par.nt corporation of the owner or 
operator. The guarantor muat meet the requirementa for owners or operators in paragrapha (a)(l) through (9) of 
this section and must cClllply with the tarma ot the corporate guarantee. The wording of tha corporate guarantee 
must be identical to the wording specitied in S 26' . 151(h). The corporate guarantee must accompany the items 
s ent to the Regional Administrator as specified in paragraph (e)() of this section. The tarma ot the corporate 
guarantee must provide that: 

( i ) If the owner or operator fails to perform poat-clollure care of a tacility covered by the corporate 
guarantee in accordance with the poat-cloaure plan and other interim atatus requirements whenevar required to 
do so, the guarantor will do so or eatablish a truat tund aa apacified in S 265.145(a) in the name ot the owner 
or operator. 

( 11 ) The corporate guarantee will remain in forca unleaa the guarantor senda notice of cancellation by 
certi::1ed. mail t.o the owner or operator and to the Regional Administrator. Cancellation may not occur, however, 
during the 120 days beginning on the date of receipt ot the notice of cancellation by both the ownar or 
o perator and the Regional Adm1niatrator, aa evidenced. by the return receJ.pt.s. 

( iii ) If the owner or operator faila to provide altarnata financial asaurance aa specified in this 
section and obtain the written approval of auch a l ternate asaurance from the Regional Aamin1atrator within 90 
days after receipt by both the owner or operator and the Regional Adminiatrator of a notice of cancellat.ion of 
the corporate guarantee from the guarantor, t.he guarant.or will provide sucb alternate fi..nanc1al aasurance in 
t.he name of the owner or operat.or. 

( f ) Use ot multiple financial mechanilU9. An owner or oparat.or may satisty the requ1.ramenu of this 
section by estab11shing :acre than one financial cechaniam per facility. The_ mechanisms are limited to truSt 
funds. surety bonds, l et.tars of credit. and insurance. The mechanisms muat be as specified in paragrapna ( a) 
through ( d ) , respectively, of this aection, except that it ia the combination of cechaniama, rather t.~~n the 
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aingle mechani.m, ",hich mu.st. provide t'1n.anc:ial u.uranc:e for an &lI:CIunt. at. leaat. equal t.o the current. 
poat.-closure cost. est.imat.e. If an owner or operat.or usea a ~st. fund in combinat.ioD with a aurst.y bond or a 
let.ter of cred1t., he may u.ss the trust. fund as the standby U'UIot. fuo.d for t.he other mec:tumiama. A single 
standby t.rust. fund may be eat.ab11shed for t.wo or IDOra mac:b.aru.ama. The Regional Ad.ml.n1at.rator may use any or all 
of the IDBchan1ama to provide for poat.-cloaure care of the faci11t.y. 

(9) Use of a financial mechaniam for mult.iple factiit.iea. An o.mer or operator may use a financial 
assurance mechanism .pacified 1n thi •• ec:t:.ion t.o m.et. t.he requirement.a of t.Me aaction for IDOra t.han one 
facilit.y. Evidence of financial a.auranc. eubm1tted to the Regional Adminiatrator muat include a li.t. showdng, 
for each faCility, the EPA Ident.ification NUlnber, name, addIe.a, and the amount of funda for poat.-closure care 
aaeured by the mechaniem. If the facilit.iea covered by the mechaniam are in more than one Region, ident.ical 
evidence of financial assurance mu.at be aubmitted t.o and maintained "'1t..h til. Regional Adminiatratora of all 
auch Regions. The amount of funda available t.hrough the mec:h.a.n1s:m muat. be no l.a. thAn the .um of funds t.hat 
would be available if a separat.e mechanism had bean established and maint.&1ned for each facilit.y. In d.1rect.ing 
funda available t.hrough t.he mechanism for poat-clo.ure ca.re of any of the facilit.ies covered by the mechanism, 
t.he Regional Ad.m1niat.ratcr may direct. only the amount of funda de.ignated for t.hat. facilit.y, unle.s t.he owner 
or operator agrees to the u.e of add.1 tiona..l funda available under the mechaniam. 

(h) Release of the o.m.er or operator fram t.he r8CJuir8.11118nt. of t.his aect.ion. wi t.hin 60 days after 
receiv1ng cert.1ficat:.ion. from t.he owner or operat.or and an 1ndependent reg-iat.ered profesaional eng~neer t.hat 
t.he post-closure care period has bean complet.ed in accordance wit.b the approved po.t-cloaure plan, the Reg~onal 
Administrat.or w111 notHy the owner or operator in writ.ing tlUt h. 1& no longer required by t.hia .action to 
maintain financial a •• urance for poat-clo.ure car. of t.b.at. unit., unl ••• t.be Regional Adm.1ai.t.rator has reaaon 
t.o bf t.he dat.e of t.he waate i. expected. to arr1ve at th. facility. Not:.ice of aubaequent shipmanta of the same 
waate from the &&me foreign aource i. not required. 

( b) Before transferring ownerahip or operation of a facility dur1ng it.a operating life, or of a 
disposa l facility during the poat-clo.ura cara period. the owner or operator must. notify the new owner or 
operator in writing of the requir8lll8oJta of tilis part. and part 270 of th1s chapter. (Alao S&8 S 270.72 of this 
chapt.er . ) 

[C01llDent.: An o.mar's or operator'. failure to not.1fy the naw owner or operator at t.he requirement.a of t.his part. 
1n no way relieves tile new owner or operator of hi. obligat.ion to comply with all applicabl. requirements . ) 

(Approved by the Office of ManagBDUlt. and Budget. under cont.rol number 2050-0013) 

{45 FR 33232, May 19, 1980, a. amended at. 48 FR 14295, Apr. 1, 1983; 50 FR 4514, Jan. 31, 19851 

. S 265.13 General waate analyaia. 

(.11.)(1) Bafore an owner or operator tr&ata. stor_ or diapo ... of any bazardou. waste., or 
non - hazardous waataa 1f applicable under S 265.113(d), he muet. obtain a det.ailed chemical and physical analysis 
of a representat.ive .ample of the waatea. 

( 2 ) Tbe analyais may include data developed under part. 261 of t.hia chapter, and exiat.ing publisbed or 
documented data on the haurdoua waate or on wast.e generataci from similar proce.aes. 

Comment.: for axample, the tacility'. records of analy.ea performed on the W&ate betore the etfect.1ve 
dat.e of the.e regulat.10ns, or st.udi •• conduct.ed on hAzardoua w •• ta generated from proce ••••• 1milar t.o that. 
which generat.ed the waata t.o be manag.::l. at. the tacili ty, may be icclud.ed in t.he data ba.e required to cOl:Dply 
w1t.h paragraph ca) (1) of t.hi. ssct:.ion. Thll!! own.r or operator of an oft-Bite facilit.y may arrange for the 
generat.or at tile hazardoua w.at.e to aupply part. of the intormation required by paragraph (a) (l) of this 
saction, except. as otherwiae apacified in CO CFR 268.7 (b) and (c). If the generator does not supply the 
information, and the owner or operator cbooaea to accept. a hazardoua wa.ta, t.he owner or operator is 
rasponsible tor obt.a1.c.1ng t.he intormat:.ion raqul.rlKl. to comply ",ith tM ••• etion.] 

( 3 ) The analy.i. mu.t be rapea"t.ed aa nacea.ary to en..sure that it 18 accurat.e and up to date. At. a 
minimum, tile analysia must. be repeat.ad: 

( 1 ) When the o.m.er or operator ia not1fied, or has rea.aon t.o believe, t.hat. tile proc •• s or operation 
generat.ing the hazardOUB waatea or ncn-hazardoua wastea, if applicable, under S 265.113(d) baa changed; and 

(ii) For off-sita facil!t.1 •• , wben the result.s of the inapaction required in paragraph (a)(4) of this 
.ection 1nd1cate that the hazardous wuee received at. the facility ~ not match t.he wa.te de.ignated on t.he 
accompanying man1fast. or shipping paper. 
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(') The owner or opera~or of an off-si~e facility must in.pect and, if necessary, analyze each 
hazudous .... a.te mavament received a~ the facill~y to determ.1ne whether it. match_ the identity of the waste 
spec! tied on the accompany1nq manit8llt or sb.ipp1.ng paper. 

( b) The owner or operator must davalop and !01100/ a wri't.tan .... _te analysia plan which daac:ribes the 
procedures which he w111 carry OUt ~o cClllply wit..h par4g-raph (a) of this .ecUon. ae muat. k.eBp th.1a plan at. the 
facilit.y. At a minimum, the plan must. specify: 

(1) The parUl8tera for which each huardous waate, or non-huardoua wut.e if applicable undar S 
265.113(d), will be analyzed and the rationale for t..he Beleetion of these parametara (i ••• , how analys1& for 
these parameter a .... ill provide aufficient information on the wa.t.e'. propertiea to comply with paragraph (a) of 
this section ) ; 

(2) The teat methoda which will be used to teat. for the.e parameter.; 

(3) The sampling method whicb will be used to obtain a rapresenu't1ve aample of the waata to be 

analyzed. A represent.ative aample may be obtained using either: 

( i) One of the sampling methods daacribed in Appendix I of part 261 of t.hi. chapter; or 

(ii) An equivalent sampling- method. 

{comment: See S 260.20(c) of this chapter for related discuasion.] 

( 4 ) The frequency with which t.he initial analysia of the .... ast.e will be reviewed or repeated to ensure 
t.hat t.,he analysis i. accurata and up to date; 

(5-) For oft-sita fac;.ilitie., the waste analyses that hazardous waste generators have agreed to supply; 
ond 

(6) Where applicable, the methoc1a thAt will ba used to .. t the additional wasta analysia requirements 
for specific waate management. mathods as spacified in SS 265.200, 265.225, 265.252, 265.273, 265.314, 265.341, 
265.375, 265.402, 265.103'(d). 265.1063(d), and 268.7 of thia chapter. 

(1) For sur!&ce impou.ndloents axearpted trom land diapoaal restrictlona under S 268.4(a) of this 
ChaptBI, the prCX:eCl.ures and achedule for: 

(i) The sampling of impoundment contents; 

(ii ) The analysis of teat data; and. 

(iii ) The annual removal of residuas which are not delist.ed under S 260.22 of this chapter or which 
exhibit a characteristic of hazardous waste and either: 

(A) 00 not. maet. applicable t.reatme.nt. stAllc1ards of part 268, subpart 0; or 

(B) Where no treatment. standards have been established; 

(1) Such residuas arB prohibited trom land di.posal under S 268.32 or RCRA section 3004(d); or 

(2) Such re.idues are prohibited from land diapo.al under S 268.33(!). 

(c) For off-aita facilities, the waste analyais plan required in paragraph (b) of this sect.ion must 
also specify the prcx:edur_ which will be uaed 'to inapaet and . if nac __ ry, analyze _ch mavemant. of hazardous 
waste received at the facility to en..ure that. it matche. the identity ot the waste deaignated on the 
accompanying manifest or shipping paper. At a minimum, ene plan must describe: 

( 1 ) The procedure. which will be uaed to determine the identity of each movement of waste managed at 
ths facility; and 

(2) The sampling method which will be uaed. 'to obtain a rapresanta:tive sample of the wasta to be 
identified, if the identification method include. sampling. 

(Approved by the Otfice of Management and Budget under control numbar 2050-0012) 
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(45 FR 33232. Hay 19. 1980, aa amended at 50 FR 4514. Jan. 31. 1985; 50 FR 18314. Apr . 30, 1985; 51 FR '06)8, 
Nov. 7, 1986; 52 Fa 25188, July 8, 1987; 5' FR 33396, Aug. 14, 1989; 55 Fa 22685, June 1, 1990; 55 FR 25506, 
June 21, 1990; 56 FR 19290, Apr. 26, 1991} 

S 265.14 Security. 

(a) The owner or ope.raeor flluat preYene the unknOWing entry, and m.1n1mi%e the po •• ibility tor the 
unauthori%ed entry , of peraona or live8tock onto the active portion of hia facility, unleaa: 

(1) Phyaical contact with the w .. e., at.ruc:'tur_, or equip:=-nt. wi't.b t.h. act.iv. portion ot the tacility 
will not injure unknowing or unauthori%ed peraona or liveat.oclt which may enter tile active poreion ot a 
tacilit.y, and 

(2) Disturbance of the waate or equipment, by the unknowing or unaut:.hori%ed entry of peraona or 
liveaeDclt onto the active portion of a facility, will not cauae ill violaeion of the requirement. of thia part. 

(b) Unle .. axam.pt under paragraphs (a)(1) and (2) of tJl1s 8ection, a facility flluat have: 

(1) A 24-hour surveillance systam. (e.g., t.al.via1on moni't.oring or surveillance by guards of facility 
personnel ) which continuoualy monitora and conerols entry onto the active pcrt1~~ ot the facility; or 

(2) (i) An artificial or natural barrier (e.g., a fence in good repair or a fence combined with a 
cliff), which completely surrounds the active portion of th. facility; and 

(11) A meana to control entry, at all tilDea, througb the gatea or other entrances t.o the active 
portion of the facility (e.g., an attendant, televiaion monitora. locked entrance, or controlled roadway accasa 
t.o the facilit.y). 

[COIDlDEUlt.: The requirements of paragraph (b) of this section are sat.istied if the facility or plant within whicb 
t.he active portion is located ita.lf haa a surveillance ayatam, or a barrier and a meana to control entry. 
which cOl:lplies with the requ1ramenu of pAragraph (b)(l) or (2) of this section.} 

(c) Unlesa ax.apt under paragraphs (a)(l) and. (a)(2) of 'thia section, a sign with the lagend. Danger 
Unauthorized Peraonnel Xaep OUt.," mU8t. be p08t.ed at each entrance t.o the active portion of a facility, and 

at other l ocations . in sufficient. numbers t.o be a .. n fram any approach to t.his activ. port.ion. Th. legend muat 
be writt.en in English and in any ot.ber language predominant. in t.he area surrounding the facility (e.g., 
facilities in countiea bordering the canadian province of Quebec must post. signs in French; facilities in 
counties bordering Mexico must post. signa in Spanish), and must be legible fram a distance of at. leaat 25 feet.. 
Existing signa with a legend other than ~~Danger - - Unauthori%ed Peraonnel ~p Out" may be used if the legend 
on the aign indicates that only authori%ed peraonnel are allowed to ent.er t.he active portion. and t.hat. enery 
onto the active portion can be dangeroua. 

[ Comment: See S 265.117(b) for discuasion ot securit.y raquiramant.a at. diapoaal facilit.ies during tne 
post.-cloBure care period.] 

S 265.15 General inspect.ion requirement.s. 

(a) The owner or operator muat inspect his facility for malfunctions and deteriorat.ion, operator 
arrors, and diSCharge. whicb may be causing -- or may lead to: (1) Raleaae of ha%ardoua waste constituents to 
t.he environment or (2) a threat. t.o human health. The owner or operator muat. conduct t.hes. inspect.iona otten 
enougb to i dentify problema in tima to correct. them bafor. they harm human health or t.he environment.. 

(b) (1) The o.mer or operator must develop and. follow a writ.ten schedule for inspect.ing all monitoring 
equipuant, .. fet.y and aDlrganc:y equipment., security davic .. , and operat.ing and at.ruct.ural equipment (Buch .s 
dikes and sump pumps) that are important. to preventing, detecting, or responding to environmental or buman 
healt.h hazards. 

(2 ) 8e must keep this schedule at t.he facilit.y. 

( 3 ) The schedule muat identify the typeB of problems (e.g. , malfunctions or deterioration ) which are 
t o be l ooked for during t.he inapection (e.g., inoperative sump pump, leaJc1ng !it.t.ing, eroding dike, etc.). 

( 4) The frequency of inspection may vary tor th. it. .. on t.he achedule. HoweYar, it should be baaed on 
the rate of posdble deteriorat.ion of the equipment. and the probability of an env1ronDilntal or human heal til 
i ncident if the det.erioration. or EILIllfunct.ion, or any operator arror goes undetected between inspections . Areaa 
subject to spilla, aucb .a loading and unloading ar .. s, mU8t be iMpacted daily when in uae . At a mllWI.lIIl, the 
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inspection achedule must include the term. and rrequ.r.c~ •• called !=: in 5S 26~.:i', 265.193, 265.195, 265.226, 
265.347,265.377,265.403,265.1033, 265.1052, 265 . :::~L 4!ld 265.: :::58. 

( c) The owner or operator mu.st reu.dy any det.a.:~cr.tion 0: malfunction c ! equipIl8nt or structure .. 
which the inepect.ion reveals on a schedule Vbich en.u.n. t.llat the problem doe. :-:0 ':. l ead to an environmental or 
human health hazard. Where a hazard i. 1mm1118nt or t' ... a l ready ocC'..:.:r.c, t"8II8<Ua: anion muat be tAken 
itamed.iately. 

(d) The owner or operator must record inapeC't.! ona in an !:apeC't.ion log 0: aWl:llD4ry. 8e must keep the .. 
records for at least three year. frem the date ot !n.~lon. At • :!~!=um. th ••• records mu.st include the date 
and t1.me ot the inspection, the name ot the ina~o:. a not.at..1on c! ':..he OOMrv"':.! O:a made, a.nd the dAte and 
nature of any repairs or other remedial actiona. 

(Approved by the Office of Management and Budget under control n~ 2050-00 1J ' 

( 45 FR 33232, May 19, 1980, AS amended at 50 FR 4514, Jan . 31, 1985; 51 FR 25478 . ':'..:..ly 14 , 1986; 55 FR 25506, 
June 21, 1990) 

S 265.16 Personnel tra~ning. 

( a)C1 ) Facili ty parsonnel must .ucces.full y c~plete .. P=~:Am of c l .... ~o~ lnstruction or on-the- j ob 
training that teaches them to perform their duties in a way that ensur •• the t"C~:!ty's co=pliance with the 
requirement. of this part. The owner or operator mu.t enaur. that t~l. program !r.clude. all the elements 
descr ibed in the document required under paragraph (d 1 ( ) 1 o! thi •• ection. 

( 2) This program wst be directed by a par.on trained in r-.az.ardoua wa.t.e ~ ... gamant procedures, and 
must include instruction which teacha. facility perso~.l nazardoua wa.ta =anagaman~ procedures ( including 
contingency plan implementation) relevant to tna poslt! On . in WhiCh ~hey ara emp loyed. 

(3) At. a minimum, t.he training program must be d.signed to an.ure that ~ac!l1ty personnel are able to 
re.pond effectively to mnergenci.s by familiarizing them with emergancy procedure. , emargancy equip_nt, and 
emergency Byutema, including where applicable: 

(i) Procedurell fo r using, inspecting, rap&1ring, and replac!nq !acil1 ty emergency and monitoring 
equipment; 

(iii) Communications or alarm syatam.; 

(iv) Response to fires or exploaions; 

(v) Response to 9round-wa~r contamination incidents; and 

(vi) Shutdown ot operationa. 

( b) Facility perllonnel must successfuly complete the program required i ~ paragraph (a ) of this section 
within s ix montns after the effective date of the.e regul ations or SlX months aftar the date of their 
employment or assignment to a facility, or to a naw pO.ltion at a faCllity, whichever i8 latar . Employee. hired 
after tne effective date of th.se regulation. must not work in unaupervieed positions until they have completed 
the training requirementS of paragraph (a ) of this saction. 

(c) Facility personnel cust talce part i n an annual review of the initial training required in 
paragraph ( a ) of thia section. 

(d ) The owner or operator must lllAintain the following documents and recorda at the facility: 

(1) The jOb titl e for each po.ition at the facility related to hazardous waste management, and the 
name of the ecployee fil l ing each job; 

( 2) A wri t ten job d .. crip~ion for each poaition listad under paragraph (d lel) of this Section. This 
descriptlon may be consistent in it. degr .. of apecificity with daacriptions for othar 8~lar po.ition. in the 
same company location or bargaining unit, but muSt include eba =-qubite skill, eduClltion, or other 
qualifications, and duti •• of facility per.onnel aSsigned to each position; 

(3 1 A written description of the 'type and AD:Iunt of both introductory .,.nd continuing training t.n.at 
will be given to each per.on fil ling a po.ition li8~ under paragraph (d )(l) of thi •• ection; 
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(4) Rec:ord. t.hat document t.hat 'the training or job axperiance required under paragrapha (a), (b ) , and 
(c) of 'this .action has baen given to, and completed by. tacility perBOnnel. 

(e) Training recorda on current personnal mU8t be kept until closure ot the tacility. Training recorda 
on tormar empIOY.88 muat be kept tor at. lea.t. thr_ yeara tro=. 'the data tile employee laat worked at the 
tacility. Personnel training racome may accompany pencnnel transferred ..,it.hin the same company. 

(Approved by the Oftice of Hanagamant and Budget under contrel number 2050-0013) 

{45 FR 33232, May 19. 1980. as amended at. 50 Fa 4514. Jan . 31. 1985] 

S 265.1 7 General requirament.a for iqni't.&l:lle, reactive, or incompatible wa.t_. 

(a) The owner or operator mU8t take precautions to pravent accidental ignition or reaction of 
ignitable or reactive waste. This waste mU8t. be aeparated and protected trom sources of ignition or reaction 
including but not limited t.o : Open flames, smoking, cutting and welding, hot. surtaces, frictional heat, sparka 
( atatic, elect.rical, or mechanical), spontaneous ign1 tion ( e . g . , trom heat-producing chemical rea.ct~ona) , and 
radiant heat. While ignitable or reactive waata i. being handled, the owner or operator must contine smoking 
and open !lame to specially d88iqD4tad locations . " "No Smoking" signa mus't be cOll8picuously placed wherever 
there i8 a hazard from ignitable or reactive waste. 

(b) Where .pacifically required by other s~ions ot 'thia part., the tr&atJllant. storage, or dispo.al of 
ignitable or reactive waata, and the mixture or ca:ma.1ruJliDg ot incompati.ble waatea, or incompatible waates and 
materials, must be conducted so tha't it doea not: 

(1) Ganerate exu_ b_t or pr .. su.re, tire or explosion, or violent rB&Ct1oni 

( 2 ) Produce uncontrolled toxic mists, fumes, dUsts, or gaaes in sufficient quantities to threa~ 
human health; 

( 3) Produce uncan'tIollad flammab!. fu=8s or 9 .... in sufficient quantities to po •• a ri.k of tire or 
explosions; 

(') Damage the structural intagri ty of the device or faciH ty cant.aining t.he wane; or 

(5) Through. other lik.s UBaDS threaten human health or th.e envirorurant. 

S 265.18 Location standards. 

The placem.nt of any h.az.ardou. wa.te in a salt dome, salt bed formation, underqround mine or cave is 
prohibited, except for the Depa..rUllllnt of E.nergy WUta Isolation Pilot Project in New Maxico. 

[ 50 FR 28749, July 15, 1985] 

Subpart c -- Preparedness and Prevention 

S 265.30, AppliCability. 

The regulations in this subpart apply to owners and operators of all hazardous wa.te facilities, 
except as S 265.1 provides otherwise. 

S 265.3 1 Ma i ntenance and operat i on of facility. 

Facilitie. mu.t be m.aint.ained. and operated to minimize 'the possibility of a tire, explosion, or any 
unplanned sudden or non-sudden reI .... ot h4%ardous waste or hazardous wasta constituents to air , 80il , or 
surtace .... ater .... h1c.h coul d threaten human health or 'the environment. 

S 265. 3 2 Required equipment. 

All facilities must be eqUipped with the follOWing, Unl888 nona of the h.azarda polled by wallte handled 
at the tacill ty could require & particular kind ot equipment apec1!ied below: 

( al An internal cammunication. or alarm ay.tam capable of providing illllD8diat.a amarqency instruction 
(voice or Bignall to facility paraonnal; 

-. 
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(b) A device, auch .. a telephone (immediately available at the acene of operational or a haed-held 
two-way radio, capable of aummoning lIlII8rt}ency aa.istance frCIII local polic. depart.c:Jenta, fire depart..menta, or 
State or local emergency responae taama: 

(c) Portable Ure ext.inquiabera, Ur. centrol ' equipmant (including" special extingui.hing equipment, 
such all that ueing foam, inert gas, or dry chaaica.la), spill control equipment, and decont&ml.nat.ion equipment; 
and 

Cd) Water at adequat.e volume and pre.sur. to aupply watar ho.e atreams, or foam producing equipment, 
or automatic sprinklers, or watar apray ayatama. 

S 265.)) Testing and maintenance of equipment. 

All facility communications or alarm aystama, fire protaction equipment. spill control equipment. and 
decontamination equipment, wbare required. must be tast.ed and ma.lntainad as necessary t.o _aure i t.s proper 
operation in time of emergency. 

S 265.)4 Access to communications or alarm system. 

(a) iihenever haurdous waat.e is being poured, mixad, spread, or othB.roolis8 handled. all personnel 
involved in the operation must have immediate acc .. a to an internal alarm or amargency communication device, 
either directly or 'through viaual or voice contact wit.h anot.hae emplo}'88, unl_a such a dlNice is not required , 
under S 265.)2. 

(b) If there is ever juet one employee on the premi ••• while the faciliey is operating, he must have 
immediate access to a device, euch ae a telephone (1m=ed1ately available at the acene of operat.ion) or a 
hand-held t.wo-way radio, capable of aummoning external amergency aaaiaeance, unleas auch a device is not. 
required under S 265.32. 

S 265.)5 Required aisle apace. 

The owner or operat.or mu8t. maintain aiale apace to allow t.he unob.tructed moYGHlnt. of personnel, fire 
prot.ection equipment., spill control equipment, and decontaminat.ion equipment to any area ot facility operation 
in an emergency, unleas aiale space is not. n&ed.:t for any of thea. pu.rpo.ea. 

S 265.36 {Reserved) 

S 265.37 Arrangement.s wit.h local authorit.ie •• 

(!!o) The owner or operat.or must at.tempt to make the follOWing uranqamenta, as appropriate for the t.ype 
of waste handled at hi. facilit.y and th. potential need tor t.he service. ot t.b ... orqanizat.iona: 

( 1) Arrangement.s to familiarize police, fire depa.rtJD8nta, and emergency re.ponlle teamll with t.he layout. 
of the facility, properties of hazardous waata handled at the facilit.y and aaaociatad hazards. placell where 
facility personnel would normally be working, entrancae to roads inside t.he facilit.y, and poasible evacua~ion 
rou't.es; 

( 2) iihere more than one police and tire department might respond to an amergency, agreement.. 
designating primary emergency authOrit.y to a specitic police and a .pecitic fire departmant., and agreements 
with any others to provide support to the primary emergency authority; 

( 3) Agreement.s with State amargency rnpcnse t.eams, BlIBrt}BnCY re.pon •• cont.ractors, and equipment. 
suppliers: and 

( 4) Arrangements to familiarize local hoapitala with the propert.1 .. of hazardous wast.e handled at the 
facilit.y and the types of injurle. or illn ..... Which could raault. from fir •• , explo.ion., or relea.e. at t.he 
facility. 

( b) Where State or local authorit.ies decline to enter int.o such arrangementa, t.he owner or oparator 
must document. t.he refuaal in the operating record. 

Subpart 0 -- Contingency Plan and Emergency Procedures 

S 265.50 Applicabilit.y. 

The regulations in thi. subpart. apply to ownera and operators of all hazardous wast.e facilities, 
except as S 265.1 provides otherwise. 
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S 265.51 PUrpose and implementation ot contingency plan. 

(a) Each owner or operator must have a cont.ingency plan tar hi. facility. The contingency plan must be 

deBigned to minimize hazards to human health or the eav1.ronmant trom firea, explosions, or any unplanned sudden 
or non-sudden release of ha:ta.:rdous waste or ha.%ardoua wute constituents t.c air, 80il, or surface water. 

(b) The provisions of the plan uruat be carried out. 1mmed.1at.ely whenever there ia a Ure, explosion, or 
release of hazardous wast.e or ha%ardoua W4St.e conat.it.wanta which could threatllll human health or t.he 
enviroruuant. 

(ApprOVed by tha ottice ot Management and Budgat under control number 2050-0002) 

(45 FR 33232, May 19, 1980, as amended at 50 FR '514, Jan. 31, 1985] 

S 265.52 Content of contingency plan. 

(a) The contingan~ plan must deacribe the acUonB facility peraonnal must. take to comply with SS 
265.51 and 265.56 in raapenae to fire., axp losiona, or any unplanned Budden or non-audden re.lease of haULrdoU8 
wa8te or ha%ardOU8 waate const i tuents t o a1r . soil, or .~rfaca wa~r at the facility. 

(b) If the owner or operator baa already prapa.red a Spill Preven'tion. Control, and Countermea8urea 
( spec) Plan in accordance witt: part 112 o! t.. .. i. chapter, or part 1510 of CbapUlr V, or sou. other eu:arqency or 
contingency plan. ha need only amand that plan t.o incorpcirate huardoua waste management proviaions t.hat are 
8ufUcient to cOlllply with tha requirlUl8nta of thia part. 

(c) The plan must d.acribe arrangBllMlnta agrMd to by local police departmenta, Ura deparUlants, 
hospitals. contractora, and State and. lo::a..l a=-.rgency r .. ponsa teama to coord.1na'ta amergency services, pursuant. 
to S 265.37. 

(d) The plan must. Iht namas, addre .... , and phon. number. (ottice and home) of all peraona qualitied 
to act &8 emergency coordinsto~ ( aaa S 265.55 ) , and this l lst muat be kept up to dat... Where more than one 
person i8 listed, one muat be named a. pr1m.ary amergency coordinator and others muat. be listad in the order 1n 
which they will assume re.pon.1 Cility as alternates. 

(e ) The plan muat lnc ! ;.).de a liat. o!' a ll u.rgancy eqUi~nt. at. the facility {such aa tire 
extinguishing systems, apil ! cor.t.rol equl.J:2D8fl t. , cClmDUr....:.cat1on. and alarm aystana (int.ernal and external), and 
decont.aJD1nation equipment ) !" 'Wnen t.hi8 ecj'l':'.!;znatlt. ia requlred. This list. muat be kept up to d.a'te. In addit.ion, 
the plan must. include the lcc.~~on and a p~yalcal daacr!pt.ion of each ieam on the list, and a briet out.liDa of 
it.s capabilit.ie8. 

(f) The plan muat. incl~de .n evacUAt.ion plan for facility parsonnel where there i •• possibilit.y that 
evacuat.ion could be nac:eaa.ary . 7:':is plan r.la~ d_cribe aiqnal ( .) to be UBed to bagin ev.cuat.ion, avacuaUon 
routes, and alt.ernate .vac\Ja~!c:". rout._ ( 1 .. ca ••• where t.he primary rOU't.88 could be blocked by raleaaes ot 
hazardous waste or fires). 

(Approved by the Cttice of ,....a:" •• ~ement anc 8"..:cget. under cOj.~ro l number 2050- 0002) 

[ 45 FR 33232, Kay 19, 1980 .• a &mended at 'b FR 27480, May 20, 1981; 50 FR 4514, Jan. 31, 1985) 

S 265 . 53 Copia. of contingency plan. 

A copy ot the cont1nqancy plaD ane a: 1 ravis10r.a ~ t.he plan mu.t be: 

( a) Maint.ained at. t~. facility; anc 

(b) SUbmitt.ad. t.o .... : l ocal police cepart.:nanu . !!re d.partmenta, hospital., and State and 10::a1 
emergency responsa teams tl'lat. may be cal l ac: "..:;:on to prov:'Ce e.marqency service •• 

(Approved by the ottice or ~r~Qu.nt a~ B~dget ~~der ~j.t.=ol number 2050-0002) 

[ 45 FR 33232, Hay 19 , 198 0 . as amended at ~~ FR 4514, ':&:" .. 31, 1985] 

S 265 . 54 Amendment of cont.lnQancy plan. 

The contingency p l an ~at. be rev1ewed, and ~iataly amended, it neces.ary, whenever: 

( a) Applic.b le regu:at10na are reviaed; 
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(b) The plan fails in an emergency; 

(c) The facilit.y changes -- in its design, construction, operat.ion, maint.enance, or other 
circumstances -- in a way t.hat. materially incr ..... t.he potential for fire •• explosiOns. or releases of 
hazarc10us waa"t8 or hazardous wasta const.i t.uanta. or chang .. t.he respcnae necessary in an emargency; 

(d) The list of .. rgency coordinators change.; or 

(e) The list. of emergency equipment. changes. 

(Approved by the Ottice ot Management. and Budget under cont.rol number 2050-0002) 

[ 45 FR 33232. May 19. 1980. a. amended at 50 FR 4514. Jan. 31, 1985) 

S 265.55 Emergency coordinator. 

At. all time., t.here must. be at least one employee eit.ber on t.he facility premises or on call ( i.e .• 
available to respond to an emergency by reac.bing the fac1l1"ty within a short period of time) with t.he 
responsibility for coordinat.ing all emergency rupclUle maa.ure •• This BlIII1.r;'ancy coordinator must be thoroughly 
familiar with all aspects of the facilit.y's contingency plan, all operations and activities at. the facility, 
the location and characteristics of wasta handled. the locat.ion of all record. within the facilit.y, and the 
facilit.y layout.. In addition, t..bia parSOIl must. bAve the aut.hority to cOllllll1t the raaourcaa naadad to carry out. 
t.he cont.ingency plan. 

[Comment: The emergency coordinator's responsibilities are more fully spalled out in S 265.56. Applicable 
responsibilities for the emergency coordinator vary, depending on factors such as type and variety of waste(s) 
handled by the facility, and type and complexity of t.he facilit.y.] 

S 265.56 EIDergency procedurea. 

(a) Whenever there is an imtainent or actual ame.rgency situation, the ...rgency coordinator (or his 
designee when the emargancy coordinator is on call) mu.t. immediat.ely: 

(1) Activat.e in~al facility alarms or communication syst.ems. where applicable, t.o notify all 
facility personnel; and 

( 2) Notify appropriat.e State or locAl agenciea vith d .. iqnatad respen .. roles if their help 18 needed •. 

(b) Whenever there 111 a release. fire, or explosion, the amargancy coordinator muat immediately 
identify the charac"t8r, exact source, amount., and a real extent. of any released mat.uials. Be may do t.his by 
ob.ervat.ion or review of facility recorda or manifests and. if nec.s.ary, by chemical analysis. 

( c ) concurrent.ly, t.he emergency coordinat.or must as.es. possible haz.ard. to human health or the 
environment. t.hat. may result from the release. fire, or axploaion. Thia a ••••• mant ~u.t conaider both direct. and 
indirect effect.s of t.he relea.e, fire. or explosion (e.g., the effects of any toxic, irrit.A~ng, or 
asphyxiat.ing gases t.hat. are generat.ed. or the effects of any haz.ardous surface water run-otts from water or 
chemical agen~ used t.o control fire and heat-induced explosiona). 

(d) It the ame.rgency coordinator de"t8rmines t.hat. the facilit.y has had a relea.e, Ure, or explosion 
which could t.hreaten hUJllan health, or the environment., outaide the tacili ty, he muat. report hia findings u 
followa : 

( 1 ) If his asse.smant. indicates t.hat. 8Vacuation of local areas may be advisable, he must immediately 
not.ify appropriat.e local authorit.ie •• Be must be available to help appropriate otticiAl. decide whether local 
areas should be evacuat.ed; and 

( 2) Be must. immediately notity either the government. official designated aa the on-scene coordinator 
for t.hat. geographical area (in the applicable regional contingency plan under part. 1510 of this title), or the 
National Response Center (using t..beir 24-hour t.oll free number 800/424-8802). The report must. include: 

( i ) Name and telephone number of report-ar; 

( ii) Nama and addr ••• ot facility; 

( 11i ) TilDe and type of incident. (e.g., rela .. e, fire); 

( iv) Name and quantit.y of matarial(s) involved, to the extent. known; 
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Iv) The 8X'tent of injurie., if any; and 

(vi) The po.aible hazards 'to human he&.lt.b, or the environment, ouuide the facili'ty. 

(e) During an emergency, t.he emergency coordio.at.or mu.t t.&ke all r.uonable me.a.urea nece •• ary to 
en.ure 'that fir_, axplo.iona , and reI ..... do not oc:c:u:c, recur, or 8pread to other hazardous waate at 'the 
facility. Theae measurea muat include, where applicable, .topping proc ..... and operation. , collecting and 
con'taining releaaed waate, and removing or isolating c:ont&1nar •. 

(f) If the facility .tops operation. in reapon •• t.o a fire, explo.ion or release, the emergency 
coordinator must monitor for laaks, pres.ure buildup, g48 generation, or rupture. in valvea, pipe., or other 
equipment, wharlrVar thi. is appropriate. 

(g) Immedi ately after an amargency, the emergency coordinator must provide for treating, storing, or 
disposing of recovered wasta, contaminated aoil or surface wa~r, or any other matari&.l that results from a 
release, fire, or explosion at the facility. 

[Comment: Unless the owner or operator can damcnetrate, in accordance witb S 251.3(c) or (d) of this chapter, 
that the recover ed mat.eri&.l is not a haUrdOUB wast.e, the owner or operator hacomaa a generator of hazaraous 
waste and must manage it in accordance with all applicable raquiramant.a of parts 262, 263, and 265 of this 
chapter. ] 

(h) Tbe emergency coordinator muat en.ure that, in the attect.ed area ( 8) at the faciH t.y: 

( 1) No waate that may be incompatible with the relea.ad material is treated, st.orad, or dispoaed of 
pntil cleanup procedure. are completed; and 

( 2) All emergqpcy equipment liatad in tbe contingency plan is cleaned and fit for its intended use 
before operations are r _umed. 

(i) The owner or ope.rat.or must notify tbe Reg-ional Admin1st.rat.or, and appropriate State and lcx:al 
authorities, that the facility i s in compliance wi~ paragraph (b) of thi •• ection before operations are 
resumed in the affe~ed area(.) of the facility. 

( j) The owner or opera~or must note in the operating record the time, date, and datails of any 
1nciden~ that require. implementing ~he cont.ingency plan. Within 15 days after the incident , he mU8t submit a 
writ.ten report on the inciden~ 'to t.he Raglonsl AdmiI11.t.ra'tOr. The report mu.t include: 

(1) Name, address, and telepbone number of the o.rn.ar or operator; 

(2) Name, addre •• , and telephone number at the tacility; 

( 3) Date, time, and type of incidant. (a.g., tire, explosion ) ; 

( 4) Name and quanti~y of material(s ) involved; 

( 5) The extant of i njuries. if any; 

(6) An aeaessment of ac~ual or potential ha~d. 'to buman healtb or tbe environmsn~, where this is 
applicable; and 

(7) Estimated quantity and dispo.l tion of recovered material that resul'ted from the incident.. 

(Approved by the Oftice at Managa=ent. and Budget under control number 2050-0002) 

{45 FR 33232 . May 19, 1980, as amended a~ 50 FR 4514. Jan . 31. 1985 ] 

Subpart. E - - Manitest Syatam, Recorc1k.aaping, and Reporting 

S 265 . 70 Applic&bilit.y. 

The regulations in thi8 subpart. app l y ~o owner. and operators of both on-site and off-site facilities, 
except as S 265.1 provid •• otherwise. Section. 265.71, 265.72, and 265.76 do not apply 'to owner. and operatora 
of on-site facilitie. that do not receive any hazardoua waste from ott-siee Bources. 

S 265. 71 Use of manife.t aystam. 

- , 
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( ~ ) If a facili't:y receives hazardous waste accompanied by a manifest. tbe owner or operator, or his 
agent, muSt: 

(1 ) Siqn and data each copy ot the manite.t to cenHy that the bazardoua w_te covered by the 
manifest W4S received; 

( 2 ) Note any sign1ficant d1screpanc i es in the man1test (as de tined in S 265.72 (a ) on each copy of the 
manit est; 

(Comment: The Agency does not intend that the owner or operator of a facil1ey who •• procedures under S 
265.13(c) include waste analysis must perform that analysis before signing the manifest and giving i t to the 
t.ransporter. Section 265.72 (b). however, requires reponin9 an unraconciled discrepancy discovered during l ater 
analysl.s. ] 

( 3) I mmediately give the tr~~sportQr at. l east. one copy of the si9ned manifest; 

( 4 ) Within 30 days aftar the delivery, send a copy ot t he man i fest to the generator; and 

( 5 ) Retain at the faci lit.y II. copy at each manifest. !C~ at least three years from the data ot delivery . 

(b) If a facility receives, ~rom a rail o~ water (bulk shipmant) transporter, hazardous waste whicr. is 
accompanl.9d. by a shipping paper cont..ain1ng all the in formation required on the manitast (excluding the EPA 
identification numbers, generator's certification, and signat.ures), tbe owner or operator, or bis agent. must: 

( 1) Sign and date each copy of the manifest. or shipping paper (if the manifest. hils not been received) 
t.o certify that. the hazardous waate covered by the manit.at. or shipping paper W&8 received; 

( 2) Note any signiticant discrepancies (as defined in S 265.72(a» in tha manit est or shipping paper 
(i f the manifest. has not been racelved ) on each copy of the mar:ifest. or shipping paper; 

[Comment: The Agency does not inta.nd that the ownar or operator of a facility who .. procedures und.r S 
265.l3(c) include waata analysis must pertorm that analr-is betore aigning the shipping paper and giving it. to 
t.he t.ransporter. Section 265.72 (b ) , r.OW'ever, requ!.res report!'DQ an unraconciled discrepaney discovered during 
lat.er analysis.] 

( 3) Immediat.ely give the ra !.: Or water ( bu:k shipment. ; ~ansportar at. least one copy of the manit .. t 
or shipping paper (it the manites,;. ;~ .... not. been recelved); 

( 4) Wit.hin 30 days aft..ar ':.~.8 ce U very , .ene a copy o! t.he signed and dated manifest t.o the generator; 
howsver, if t.he manifest has not. ~. received wit.l":in 30 d.a}'1l aft.er delivery, t.he owner or operator. or his 
agent, must send a copy of the Shlpp ing paper s1gned and dated to the generator; and 

[commen t.: Sect.ion 262 . 23 {c ) ot thls c ~Aptar reqUi res the generator to aend three copi •• of the manifest. ~o the 
f acility when hazardous waste ia 8e ~~ ~y rail or wa ter (bulx a~lpcent. ) . l 

( 5 ) Ret.ain at. the facillty a co py of t..!"ls lII4l":Hsst. and ship?ing paper (i! signed in lieu ot the 
manifest. at the t..l.me of delivery ) ! C~ 4~ l eaat. t.:.:"" .. yau. fra: the dat.e of delivery. 

(c ) Whenever a shipment. o ! ~Axardous wast.. 18 initiat.ed ~rom a facilit.y, the owner or operator of t.hat. 
f.~ility must. comply with t.he req~!.=ament.. of pa:~ 262 of t.hls cnaptar. 

(Co~ent.: The previsions of S 262.J4 are appliCab l e t.o the on-slte accumulat.ion of hazardoua wast.es by 
generat.ors. Therefore. the prov1810ns o~ S 262.34 only apply to owners or operators who are shipping hazardous 
waste which they generat..ed at th.ilt !ac:.llty. ) 

(Approved by the Office ot Managamant and Budget ~~der cont=o : r:~ar 2050-0039) 

[ 45 FR 3J232, May 19 . 1980, as amer:oe<! at. 45 FR 86'iPO, 86974 . :'ec. J:, 1~80; 50 FR 4514, Jan. 31, 1985] 

S 265.72 Manifest discrepancies . 

( a ) Manifest. discrepanC i es ce diffuences OBrwaan ":...'":s C;J.ant.ity or type of hazardoua waste designated 
on the manifest. or shipping paper, and the quant...1t.y or type o~ tlAurdous wast.. a tacility actually receives. 
Significant discrepancies in quant.:.ty are: (1 ) For bulk wastA, variations 9reater than 10 parcent in waight, 
and ( 2) for bat.ch waste. any var l at10n 1n piece count, such as 4 dlscrepancy of one drum in a truckload . 
Significant. discrepancies in t.ype are obvious dl~!erences w!'.l C;:. can be discovered by inspection or waet.e 
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analysis, Buch aa WIl8t.e Bolvent. subat.itut.ed to~ ...... Ut acid . _. t.oxic coru~t:.:ent..a not. reported on t.he manifest. 
or shipping paper. 

(b ) Upon discovering a significant C! ac r .?4ncy , t ~. owner or oper.~c r must. attampt. to reconcile the 
discrepancy with the wast.e generator or tr4n.po~..r ! e.g ...... l :"'-. telephone c o.'w ereat.iona}. If the dlacrapancy i s 
not resolved within 15 days after receiving tne ..... Ut. t.he oo.mer- or oper. t.or :rust. 1:mediata1y submit t.o t~e 
Regional Administ.rator a lett.er describing t.ll a c! ac rapancy L ":. C a t tampu t.o r-.concile i t , and a copy of the 
manifest or shipping paper at isaue. 

(Approved by the Office of Management and Budge t. ~der cont. !1J : number 2 0~ O-OO )9 ) 

( 45 FR 33232, May 19, 1980, as amanded at 50 FR f.5U, Jan . j:. :985 1 

S 265. 73 Operating record. 

( a) Tbe owner or operator must keep '" wrl t ten opar. ~ : ~; r ecord . ~ ~ !. facility . 

( b) The following informat.ion muat be recorded , aa :~ ~ecomes a v . ::~l e , and maintained i n the 
operati ng record until c l osure of the faci lity : 

( 1 ) A description and the quantit.y of each haurdoua .... 4ste rece! ved. and the method ( s ) and date ( s ) of 
its treatment. , storage, or disposal at the f 4Ci:!ty a. requ!red by Appaod~ I ; 

( 2) The location of each hazardous waste .... ithin t he ~acl l ity an~ ~~a quant.ity at each location . For 
disposal faciliti.a , the location and quantity o t eacb haurc:ou. waat.e ~~ . t De recorded on a map or diagram of 
each cel l or dispos al area. For all facilitie •. t his infor--4~lOn muat inc : :.:~. ~roa.-reterence. to specific 
manifest document numbers, if the waata was accompanied by a =anttast.; 

[Comment : See SS 265.119 , 265 . 279, and 265.309 ~or ralatad raqulIamants. ) 

( 3 ) Recorda and raaulta of wasta anal yses and trial taata performed a. specitied in SS 265.13 , 
265.200, 265.225, 265.252, 265 . 273, 265 . 314. 265 . 341, 265. 375. 265 . 402, 265. 1034, 265.1063, 268.4(a), and 268.7 
of this chapt.er. 

( 4 ) Summary reports and datail. of al l :nc i dents ~a~ require imp l ament.ing the contingency plan as 
9pacitiad in S 265 . 56(j); 

( 5 ) Records and results of inspections aa required ~ S 265.15 (d ) ( except the •• data need be kept only 
three years); 

( 6 ) Monitoring , test.ing or analytical data when requ:red by SS 265.90 , 265.94 , 265.191, 265.193, 
265.195, 265.276, 265.278, 265 . 280(d)(1) , 265.347. 265.377. 265 . 1034(C )- 265 . 1034 ( f), 265.1035, 265.1063(d)-
265 . 1063( i ) . and 265.1064. 

(Commen t : As required by S 265 . 94, monitoring data at disposa l facilities ~UJt be kept throughout the 
poet-cl osure perlod. J 

( 7) All closure cost. estimates unde r S 265.142 and , ~or disposa l faci l i t ies, all post-closure cost 
estimates under S 265.144. 

( 8 ) Recorda of the quant.iti es (and data of placement ) f or each shipment of haxardoua waat.e placed in 
l and disposal units under an extension to the effective dat.e of any land disposal r estriction granted purauant 
t.o S 268.5, monitoring data required pursuant to a petition under S 268 . 6 , or a certitication under S 268.8, 
and the applicable notice required by a generator under S 268. 7( a ). 

( 9 ) For an off-site t.reatment facility , a copy of t he not.ice, and the certification and demonst.ration 
1! applicable , required by the generator or t he owner or operator under S 268 . 7 or S 268.8; 

( 10 ) For an on-site treatment. facility, the information contained in tne notice ( except the manifest 
number ), and the certification and demonstrat.ion it applicab l e . :equired by the generator or the o.mer or 
opera tor under S 268. 7 or S ~68.8; 

( 11) For an ott- aite land diapoaal facllity, a copy of th. notic. , and the certification and 
demonstration if applicable, required. by the ganerat.or or t.he owner or operat.or of a. trea.'tmBnt faci l ity under S 
268.7 or S 268.8; 
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(12) For an on-sita land disposal facili~y, the information contained in the notice (oxcept the 
manifest number ) , and the certifi cation and damon.tra~on if appl icable, required by the genBra~= or the owner 
or operator of a treatment facility under S 268.7 or S 268.8. 

(13 ) For an off-si~e storage facility, a copy of the notice, and the certification and demonstration 
if applicable , required. by the genera~r or ~he owner or operator under S 268.7 or S 268.8: and 

(1 4 ) For an on-site storage facili~y, the information contained in the notice (oxcept ~he manifest 
number) , and the certification and demonstration if applicable, required by ~he generator or the o.mer or 
operator of a traatmen~ facility under S 268.7 or S 268.8. 

(Approved by Office of Management and Budget under con~l n~. 2050-0038, and 2040-0042 ) 

[45 FR 33232, May 19, 1980 , a8 amended at 50 FR 4514, Jan. 31, 1985; 50 FR 18374, Apr. 30 , 1985: 51 FR 40638, 
Nov. 7, 1986: 53 FR 31211, Aug. 17, 1988: 54 FR 26648 , June 23, 1989; 55 FR 25507 , June 21, 1990; 56 FR 19290, 
Apr. 26, 1991 J 

S 265.7 4 Availabi lity, retention , and disposition of racords. 

( a ) All records, including pl ans, required under this pa.r1:. must be furnished upon request, and made 
avail able at all reasonable times for inspection, by any officer, amployae , or representative of EPA who is 
duly designated by the Administrator . 

( b) The retention period for all records required undar this part is axunded autcma~ically during the 
course of any unresolved enforcamant action regarding the facility or as requested by the Administrator. 

( c } A copy of records of waste disposal location. and quantities under S 265 .73 (b)(2 ) must be 
submitted to the Reg~onal Administrator and local land authority upon closure of the facili~y (SBe S 265.119}. 

(Approved by the Office of Management and Budget under con~l number 2050-0013) 

{45 FR 33232, May 19, 1980, as amended at 50 FR 4514, Jan. 31, 1985} 

S 265.75 Biennial report. 

The owner or oparator muat prepare and sut::mit a single copy of a biannia.l report to ~he Regional 
Administrator by March 1 ot each even numbered year. The biennial repon must be submitted on EPA Form 8700-
13B. The report must cover tAcili~ activit i es during the previous calendar year and mua~ include the following 
information : 

. ( a ) The EPA identification number, name, and addr .. s of the facility; 

( b} The calenda.r year covered by the rapon: 

(c ) For off-site facilities, the EPA identification number of each haZArdoua waste generator fram 
which the facility received a ha%ardous waste during the year: for imported. ah1pmenu, the report muat give the 
name and address of the foreign generator; 

(d) A description and the quantity of each ha%4rdoua waate the facility received during the year . For 
o ff-site facilities, this information muat be listad by EPA identification number of each generatori 

( e ) The method of treatment, storage, or disposal for each hazardous waste; 

(f) Monitoring data under S 265.94(a)(2)(11} and (11i), and (b)(2), where required: 

(g ) The most recent closure cost .stimate under S 265.142, and, for dispoaal facili~i88, the most 
recent poat-closure coat estimate under § 265.144; and 

( h } For generators who treat, 8~re, or dispos. of hazardous waate on-si~e, a description of the 
efforts underta~en during ~he year ~ reduce the volume and ~oxiclty of waste generated. 

(i} For generator8 who treat , store , or dispoae ot hazardous waste on-ait., a daacxiption of the 
changes in volume and toxicity of wasta Ilctually ach.1evad during the year in comparison to prlllVious year. ~o 
the ~ent such information ia available for tbe years prior to 1984. 

( j) The certification signed by the owner or operator of the facility or his authori%ed 
representative. 



40 CFR as of July 1, 1991 
Part. 265, Subparts A t.hrough BB and Appendices I through V 
Page: 66 

(Approved by the Ottice ot Managamant and Budget under control number 2050-0024 ) 

[ 45 FR 33232. May 19, 1980, as amended at 48 FR 3982 , Jan. 28, 1983; 50 FR 4514, Jan. 31 , 1985; 51 FR 28556 , 
Aug. 8 , 1986 ) 

S 265.76 Unmanitested waste report. 

It a tacility accepts tor traat.ment , storage, or disposal any buardoua waate trom an ott-aite source 
without an accompanying manitest, or without an accompanying shipping paper as described in S 263.20(e)(2 ) of 
this chapter , and if the waste is not excluded frem the manHut requiremant by S 261.5 ot this chapter , then 
the owner or operator must prepare and s u.l:lmit a single copy of a report t o the Regional Admin i strator within 
fifteen days atter receiving the waste . The unmanitestad waste report must be submitted on EPA form 8700-13B. 
Such rep::lrt muat be designated 'Unmanifaated Waat. Report' and include the follOool'ing information: 

( a) Tbe EPA identification number, nama, and addraaa of the facility; 

( b) The date the facility received the waste; 

( cl The EPA identification numbar, nama , and addraaa of the generator and t he transporter , i f 
available; 

( d) A description and the quantity of each unmanitaated hazardous waate the facility received; 

( el The methOd of treatment, s t orage, or diapD*al for each ha~oua waste; 

( f) The certification Si gned by the owner or operator of the facility or his authorized 
representative; and 

(g) A brief explanation of why the waste was unmani fasted , if known. 

(Comment: Small quantities of hazardous wasta are axcludad from eligible to provide insurance as an excess or 
surplus lines insurer, in ona or n:cre States. 

( 2 ) The wording of the certHicate of insurance muat be identical to the werding spacified in S 
264. 151 (e) . 

( 3 ) The post-closure inaurance policy muat be issu.d tor a face lUlCunt at l_at. aqual to the current 
post- closure cost estimate, except aa provided in S 265.145(f). The t.erm '-face lUlCunt" means the total &mOunt 

. t he insurer i s obligat.ad . to pay under the policy. AC'tu.al p4YD*Dt.a by the insurer \riill not change the face 
4lm:)unt, althougb the inaurer'a future liability will be lower.c1 by the amount ot the paymanta. 

( 4) The poat-closure insurance policy must guarantee that funds will be available to provide 
post-cl osure care ot the facility whenever the poet-closure period begins . The policy must alao guarantee that 
onca post - c l osure care baqina t he insurer will be r_ponsible for paying out funda, up to an amount equal to 
t he face amount of the policy, upon the direction of the Regional Adminiatrator, to such party or parties as 
the Regional Ad.m.1nist.rator specifies. 

( 5 ) An owner or operator or any other peraon authorized to perform post-closure care may request 
reimbursement tor post-closure care expenditurea by aUbmitting itam1:ad billa to the Ragional Administrator. 
Within 60 daye after receiving billa for poat -closure care activitiea, the Raqional Administrator will inatruct 
t he insurer to make reimbureBlDl!lnts in tho~e amount.a as the Regional Administrat.or specifies in writing, if the 
Regional Administrator determines that the poat -closure expenditures are in accordance with the approved 
post-c l osure plan or otheNiae justitied. It the Raqional Adm1niauator does not inetruct. the i nsurer to make 
s uch reimbursemaDts, he will provide .. det.ailed written statamant of reasone . 

( 6 ) The owner or operator must maintain the policy in full toree and .!tect until the Regional 
Admin istrator consents to termination of the policy by the owner or operator aa apecified. in paragraph (d)( 11) 
ot th i s secti on. Failure to pay the premium, without substitution ot alternate t inancial aasurance as specified 
i n the section, will constitute a si~n1ficant violation of thee. regulations. warranting such ramady as the 
Reg i ona l Admi nistrator deama necesaary. Such violation will be d..med to begin upon receipt by the Regional 
Administrator of a notice of tuture cancel l ation. tanUnation, or fa11ure to renew due to nonpayment of t he 
pr8.lll1wp . rather than upon the date of expirat.ion. 

( 7 ) Each policy moat con'tain a provi sion allawing as.ignment ot the policy to a succea.or owner or 
operator . Such assignment may be conditional upon conaent of the insurer, provided such consent is not. 
unreasonably r efused . 
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(8) The policy muat provide tba't 'the insurer may no't cancel, term.1.nat.e, or fail t.o ranaw the poliey 
excep't for failure 'to pay 'the premium. The automat.ic ren ...... al of t.he policy mu.'t, a't a minimum, provide 'the 
insured wit.h the op'tion ot renewal at. the face amoun't of Ule expirl.ng policy. If there ia a fa.ilure 'to pay the 
pre.mJ.um, the insurer may elect to cancel, t.e.rm1.a.at.e, or tail t.o ren.., the poliey by aand..1ng notlce by cartifl.ad 
mail 'to the owner or operator and the Regional Adm1niatrat.or. Cancellation, termination, or failure 'to renew 
Dl4y no't occur, however, during the 120 daya beginning witn the date of receip't ot the notice by both t.he 
Regional A.d.miniat.rator and the owner or operat.or, aa evidenced by the ret.urn receipts. C4ncellatior., 
'terminat.ion, or failure to renew may not occur and the policy will remain in full torce and ettact. in the even't 
that on or betore the date ot .xpirat.ion: 

(i) The Regional Administrator deCls the facility abandoned; or 

( 11 ) Int.er1m atatus is terminated. or revoked; or 

(iii) Closure is ordered by the Regional Administrator or II u.s. district court or other court of 
competent jurisdiction; or 

( tv ) The owner or operator i8 named aa debtor in a voluntary or involuntary proceeding under ~itle 11 
( Bankruptcy ) , U.S. Code; or 

( v) The premium due i. paid. 

(9) Whenever the current poat-cloaure coat •• t1mat.e increas •• to an amount great.er than t.he face 
amount ot the policy during t.he operating life ot the facilit.y, the owner or operator, within 60 days aft.er the 
increaae, must either caus. t.h. face amoun't t.o be incre_ed t.o an amount. at least equal to the current 
post-closure cos't est.imate and submit evid.nce ot sucn increas. to the Ragional Adm1nis'trator, or obt.ain o'ther 
financial aaaurance as specified in tb..1s aaction 'to cavaI' the incnaa •. Whenev.r 'the current plat-closure coat 
estimate decraeaes during th& opera'ting lite of the facility, the face amount may be reduced to the amount of 
the current poa't-closure cost estimata following written approval by the Ragional Administrator. 

( 10l CODIDencing on 'the date that liAbilit.y to make payment.a pursuant 'to the policy accruea, the 
insurer will thereafter annually incr .... the face amount ot the policy. Such incraue muSt be equivalent to 
the face amoun'ts or the policy, l .. s any payment.a made, multiplied by an amount equivalant. to 85 percent. ot the 
IIIOst recent invaatment raUl or of the equivalent. coupon-iaaue yield announced by the U.S. Treasury for 26-week 
Treasury securities. 

( 11 ) The Regional Administrator will give written consent to the owner or operator 'that he may 
terminate the insurance policy when: 

(i) An owner or operator subst.itutes alternate tinancial assurance as specified in this section; or 

( ii ) The Regional Administrator rel .. ses the owner or operator tram the requirements of t.his section 
in accordance with S 265.145(h). 

( e ) Financial test and corporate guarantee tor post-closure cue. (1) An owner or operator may SAtisfy 
the requirements of this section by demonstrating that he passes a tinancial test as specified in thia 
paragraph . To pass this test the owner or operator must mee t the crl.teria either ot paragrapn (e)(l ) (i) or (ii) 
of thia aection: 

( i) The owner or operator muat have: 

( Al Two of the tollowing ~e ratios: a ratio ot total liabilities to net wo~h l.ss t.han 2 . 0; a 
rat.io of the aum of net income plus depreciation, depletion, and amortization t.o total liabilitiea greater than 
0.1; and a ratio of current. a ... u to curnnt liabiliti88 greatar 'than 1.5; and 

( B) Net working capital and tangible net worth each at. leaat six times the sum ot the current closure 
and poat-closure coat estimate. and the current plugging and abandonment cost estimates; and 

(C) Tangible net worth of at least SlO million; and 

( D) Aaset.a in t.he United Statu amount.ing to at leaat 90 percent of his t.otal assets or at least aix 
times the sum of the current cloaure and poat-closure cost estil:lat.ea and the current plugging and abandonment 
coat esti.mat.es. 

(1i ) The owner or operator cust hav.: 
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(A) A current rating tor hi. mest recent bond is.uance of AM. AA, A, or DBB as issued try Standard and 
Poor's or Aaa, Aa, A, or Baa .s issued try Moody's; and 

(B) Tangibla net werth at lea.t six tUDe. t.he sum of the current. closure and post.-cl08ure coat 
estimat.es and the current. plugging and abandoDtlMmt. cost. .st.1mat. .. ; and 

(C) Tangible net worth of at. l ... t. $10 million; and 

(D) Ass.t._ located in t.he United States amount1ng t.o at. least. 90 percent. of his t.otal asset.s or at. 
least six t.imes t.he sum of the currant. cloaure and post-closure coat. est.1m4t.es and the current. plugging and 
abandonment cost. estimates. 

( 2) The phrase current. cloaure and post-closure COlit. .stimatas" UI used. in paragraph (e) (I) of this 
sect.ion refars t.o the cost estimates requ1red t.o be shewn in paragraphs 1-4 of the let.t.er from the a.mar' s or 
opera~r'B chief financial officer (S 264.151{f». Th. phra.e ~~current plugging and abandonment coat 
est.imat.es" as used. in paragraph (a)(l) of this sect1.on reters to t.he cost BIItima'C8s required to be shown in 
paragraphs 1-4 of the letter fram t.he owner's or operat.or's chief finAncial ofticer ( S 144. 70(f ) of this 
title) • 

( 3 ) To demonstrate that he meet.. this teat, t.he owner or operat.or must submit. the follOWi ng items to 
t.he Regional Adm1nistra~r: 

(i) A let.'C8r signed by the owner'. or opara~r's chief financial officer and worded as specified in S 
264.15l(f)i and 

( 11) A copy of the independent certified pUl:llic accountant' a report on axamination of the owner's or 
operator's financial .tat..-nu for the lat_t. completed fiscal year; and 

(iii) A special report trom t.he owner's or operat.or's independent certified public accountant t.o the 
owner or operator stating t.hat.: 

(A) Be has compared the data which the lett.er from the chief financial officer specifies a. having 
been derived fram the icdependently audited, ye,ar-end financial st.a~t.s for 'the latest fiscal year with the 
attOunts in such financial statamanta; and 

( B) In connection with that procedure, no matters came to hie attention which caused him to believe 
that the specified data should be adjusted. 

(4) The owner or operat.or may obtain an BX'tension of Ue time allowed. for submission of the dcx:ument.s 
specified in paragraph (e)(3) of this section 1! the fhcal year of tb.e owner or operator ends during the 90 
days prior to the effectivs date of the_ regulatioQII and if the year-end financial statements for 'that fiscal 
year w111 be audited ay an independant certified pUl:llic accountant. The extension will end no later than 90 
days after the end of t he owner's or operator's fiscal yaar. To obtain the axtansion, the owner's or operator's 
chief financial officer must send, try the affectiva date of these regulatioQII, a l etter to the Regional 
Admini strator of each Region in which ths owner's or operator ' s facilities ~ be covered by tbe financial teat 
are lcx:ated.. This let.ter from the chiet financial oft1cer must: 

( 1 ) Request the extension: 

(11 ) Certify that he has grounds to believe that the o.msr or operator Jl88ts the criteria of Ue 
financial tB8ti 

( iii) Specity for each facility t.o be covered by the test the EPA Identification Number, name, 
address, and the current closure and post-closure cost estimates to be covered by the test; 

( iv) Specify the data ending the owner's or operator's latest complete fiacal year betore the 
etfectlve date of thesa regulations; 

(v) Specify tha date, no later than 90 days after the end of such fiscal year, when he will submit the 
dcx:umenu spec1tied. in paragraph (e)(3 t of this section; and 

( vi) Certify that the year-and financial a't.&temeau of the o.mer or operator for such fiscal year will 
be audi tad by an independent certified publiC acccunt.Ant. 

( 5) After the initial submission of items specified in paragraph (e){3) of this section, the a.ner or 
operator ::rust send updated informat.ion to the Regional Administ.ra~r within 90 days after the C10SB of 94c.h 
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succeeding fiacal year. Thia intorma~ion mua~ consl.~ -~ All three :~am. apecl!!sd 1n paragraph (a)(3) of ~his 
s8Ct~on. 

(6) If tha ownar or operator no longer meet. ':...":. raqu1.ra:ma::t.a of para;=a;::~ l e)(l) of this S8CtloD, he 
muat send notica to ~ha Regional Admin1s~ratcr of l::;tar.~ W •• t.a!I:1.n alte.rnAt.a ! ::"lanclal asaurance as 
specified in this .ec~ion. The notic. must be aent ':1y c&r..lfled rc.&..:.: .... ithin 90 e..aya after the .nd of tha fiscal 
year tor which the year-and. financial data abow tha~ <:....,. CJIIofT1ar or c ;:oerator no 10:-.:;8= :JIMta the raquirement.s. 
The owner or opera~or muat provide the alternate f!D.4~lal aa.urar.ce within 120 cay. aftar the end of such 
fi.cal year. 

(7) The Regional Adminiatrator may, baaed on a reasonable belie! that ~::;e owner or operator may no 
longer meet the requirements of paragraph (.)(1) of ':.:':1. section. req:J.lre r6po:-.... cf fin.ancial condition at any 
time from the owner or operator in addition to thoae Ilpec1!iad b. p4!'agrapb (e ] , 3 ; of t.his section. If t:.he 
Regional Administrator finds, on the baaia of lIuch repone or OtJ'lC ~nformatic'-:. :.-:at the owner or operator no 
longer meets the requirBlll8J1t.s of paragrapb (a)(1) of thiS section. ~.-:8 owner c: ::: ::lerator muat provide alternate 
finanCial assurance as specified in t.his section .... i~l.n 30 daYB a!:c notifica::== o! such a finding. 

(B) The Regional Administ.rator may disallow u .. of this ta.: ~~ the baa:. c f qualifications in the 
opinion expressed by the independent cenifiad public accountant:. :::. :':ls repor: ::::-" 8X4ml.nation of the owner's or 
operator's financial statements (s08 paragraph (e){3 )( ii) of thia aec~on). AI. a=vsrae opinion or a disclaimer 
of opinion will be cause for disallowance. The Regional Adcini.t:a:o~ will 8Va:-4~ other qualifications on an 
individual basis. The owner or operat.or muat provide alternate financ1Al aa.ura~c •• 8 specif1ed in this saction 
within 30 days after notification of the diaallowance. 

( 9) During tha period of poat-closure care. Ule Reqional At!:.!n1strator :oay approve a decrease in the 
current post-closure coat eetimat.e for which thi. teat demonstrate. ~ !.nancial a .. -...;r.wJce if the owner or 
operator demonstrates t.o the Ragional Adm.1niatrator thAt the amour.: of the cos: •• t.l..:l4ta axceed_ the remaining 
cost of post-closure care. 

( 10) The owner or operator is no longer requl.red to aublll.1 t:. the i tama epec!! ied in paragraph (e)( 3) of 
t.his section when: 

(i) An owner or operator aubstit.ute. alternate financial as.urance Aa .pecif1ed in this sact.ion; or 

( ii) The Regional Administrator releases the owner or opera~r fram the req~ramenta of this section 
in accordance wit.h S 265.l45(h). 

(11) An owner or operator may meat the requi.rlm\lal"'Jt.a ot t.'11a .action by Obtaining a writ.ten guarantee, 
hereafter referred to as ~~corporate guarantee." The guarantor mus: be the paran: co:poration of the owner or 
operator. The guarantor must. meat t.he requirementa for owners or operator. in paragraphs (e)(l) through (9) of 
t.his section and muat. cClllply with the t.erma ot the COrporllt8 guarantaa. The worc1.!ng of the corporat.e guarantee 
must be idantical t.o the wording specified in S 264.l51(h). The corporate guarantee must accompany the items 
sen"t to the Regional Adminis"tra"tOr as apecified in paragraph (e) ( 3 ) ot this aect.lon. The terms of t.he corporate 
guarantee must provlde that: 

( i ) If the owner or operator fail. "to perforc post-closurs care of a facility covered by the corporate 
guarantee i:"l accordance with the poat-closure plan and other intaru: status requ.:.retllBnts whenever reqlllred "to 

do so, the guarantor will do so or establish a t.rua~ fund liS specified in S 265.145 (a) 1n t.he name of t.he owner 
or operator. 

( 11) The corporat.e guarantee will ramain in force unless tha guarantor sends notice at cancellat.ion by 
certi!ied mail to the owner or operator and t.o the Ragional Adm1nistIa"tor. Cancellation may not occur, however, 
during t.he 120 days beginning on the data of recaipt. of the notice ot cancellat.ion by both the owner or 
operator and the Regional Adminiatrator, aa evidenced by the return receipta. 

( iii) If tha owner or operator faUs to provide alternate financial uaurance aa sp8CiUed in this 
section a"nd obtain the written approval of such alt.ernate asauranca trom the Ragional Administrator within 90 
days atter receipt. by bot.h tha owner or operator and the Ragional Adminiatrator of a not.ice ot cancellation of 
tha co:porat.e guaraDtee trom the guarantor, tha guarantor will provide such alt.ernate tinancial assurance in 
the name of the owner or operat.or. 

( f ) Use of multiple financial mechanisma. An CMner or operator may satisfy the requirements of this 
sect.ion by establishing more than one tinancial mecbaniam per facilit.y. The .. mechAn1aIU are I1m1t.ed to truat 
funds. surety bonds, let.t.era of cnc1it, and insurance. The machanis. muat. be as apeciUed in paragraphs (a) 
through (d), reapect.! vely, of t.his aection, except. that it is the combinat.ion of :achanialll8, rather than the 
s ~ng l e mecnanism. which must. provide financial a.auranca for an amount at least equal to tha current. 
? o8t:.·closure cost estimate. It an owner or operator us •• a trust fund in combination with a suret.y bond or a 
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let.ter of cred.it., he may use the t.rust. fund .a th. standby t.ru8t. fund. for the other Zll8ChaniUlll. A single 
standby t.rust. fund may be established. for two or more mac:b.aniama. The Regional Administ.rator may USB any 0:: all 
of the mechanism. to provide for poat-closure care of the facility. 

(g) Use of a financial mechanism for multiple faciliti.a. An cwnar or operator may use a financial 
aaaurance mechanism specified. in this sac:t.ion to meet the r-=luira.mant.. of this MCt.ion for more than. one 
facility. Evidence of financial aasurance aubmitted to the a.qicn&l Administrat.or must. includ.e a list Showing, 
for each facility, the EPA Identification Humber, name, address, and the amount. of funds for post - closure care 
aaaured. by the mechanism. If the facil i Ues covar.c. by the mec:Jlaniam are in mara than one Region, ident.ical 
evidence of financial aasurance must be aubmit.ted to and maintained with the Regional Ad.m.1.nilltratora of all 
auch Regiona. The amount of funds available througb the mecllAnism must be no les. than the aum of funda that 
would be available if a separate mechaniam had been established and maintained for each facilit.y. In directing 
funds available through the mech&n.iBIII for post-clo.ure cara of any of the facilitie. covered by the mechanism, 
the Regional Administ.rator may direct only the amount. of fund. d.signated for t.hat. facility, unless the owner 
or operat.or agrees to the uae of additional funda available under t.he mechaniam. 

(h) Relaa.ae of the owner or operator free t.he raquiraJllllnts ot this section. Within 60 days after 
receiving certifications from t.he owner or operator and an independ.nt. regiaterad professional engineer t.hat. 
the poat-closure care period haa been cOllpletec1 in accordance with the approved poat-closure plan, the Regional 
Administrator ..,il1 not.ify t.he owner or operat.or in writ.ing that ha ia no longer raquired by t.his section to 
maintain financial assurance for post-cloaure care of t.hat. unit, unleas t.he Regional Administ.rator has rea.aon 
t.o bf t.he elieva that. poat-cloaure care has not bean in accordance ..,ith the approved post-closure plan. The 
Regional Adminiat.rator will provide t.he owner or optarat.or a detailed writ.ten stat.emen~ of any aucb reason to 
believe that. poat-closure care has not. been in accordance with the approved poat-closure plan. 

[47 FR 15064, Apr. 7, 1982, aa amended at 51 FR 16457, May 2, 1986] 

5 265.146 Use of a mechanism for financial assurance of both closure and poat-closure care. 

An owner or operator may aatisfy the requiramanta for financial aaaurance for both cloaure and 
post.-closure care for one or mora facilit.ies by uaing a trust fund, surety bond, letter of credit, insurance, 
financial test., or corporate guarantee that IDB8ta the specifications tor the machaniam in bot.h 55 265.143 and 
265.145. The 4lDOunt. of funda available t.h.rougb the macba.niam muat be no l .. s t.ban the aWll of funds that would 
be available if .a separate _chan1am had t:MM.n establish'" and maint41ned for financial assurance of cloaun and 
of post.-cloBura care. 

5 265.141 Liabilit.y requirements. 

(a) Coverage for sudden accidental cx:currences. An a.mer or operator of a hazardous waste t.reat.men~, 
st.orage, or disposal faCility, or a group ot auch facilit.ies, muat damonatrate financial responaibility for 
b00lly injury and property dAmage t.o third parti.a caua'" by sud.d..n accidental occurrencea ariSing free 
operations of the facilit.y or group of facilit.iea. The cwnar or operator must. have and maintain liabilit.y 
coverage for sudden accidental occurrences 1.n t.he amount of at leaat Sl million par occurrence wi~ an annual 
aggregats of at. l east S2 million, exclusive of legal defenae costs. This liability coverage may be damonst.Iated. 
as specified in paragraphs (a) (1), (2), (3), (4), (5), or (6) of this .ection: 

.( 1 ) An owner or operator may damonatrate the required liability coverage by having liability insurance 
as specified in t.his paragraph. 

(2) An owner or operator lIloIly meet tbe raquirement.a of t.his section by passing a financial test or 
using the guarantee for liabilit.y coverage .. apecified in paragraph (g) of thia section. 

(3) An owner or operator may meet the requirements of t.his aeetion by obtaining .. lett.er of credit. for 
liability coverage aa specified in paragraph (h) of thia aeetion. 

(4) An owner or operator may meet the raquirBDInts of this saction by obtaining a surety bond for 
liability coverage as speCified in paragrapb (i) of thia aaction. 

(5) An OWTlar or operator may meat. the raquira.manta of t.his · aection by Obtaining a trust. fund for 
liability coverage as specified in paragraph ( j ) of thia sact.ion . 

(6) An owner or operator may damonatrate t.ba required liability coverag. through the u.aa of 
cambinat.ions of inauranca, !inancial teat., guaranUMI, lat.tar ot credit., suret.y bond., and trust. fund, except. 
that. tile owner or operator may not. combine a financial test covering part. of the liabilit.y coverage requirement 
with a guarantee unlesa t.he financiAl statement. of t.he Climer or operator is not consoliclAted with the financial 
statement. of the guarantor. The amount.a of coverage d~atrated muat tot.a.l. at leaat the m1n1~ 4..!!:ounts 
requ.1red by this section. If the owner or operator damonatratea the raquired coverage through t.he use of a 
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combinat.ion of financial 
assurance a8 primary' , 

a •• uranc .. under thi. paragraph, 
coverage and shall .pecify other 

the owner or operat.or .hall specity at. least. one auch 
aa.urance a. axc ••• •• coverage. 

(7) An OWTler o!" operator .hall notity t.he Regloll41 Adm1n1.t.rator in vrit..ing "'it.hin 30 day. (i) 
"'henover a cla1lll for boc111y injury or propa.rty damag •• cau.'" by th. operat.ion ot a huardou. "'_t.e t.reat.ment., 
storage. or di.po_l facility i. made again.t. t.he O'Io/nBr or oparator or an i%Ult..rument providing tinancial 
as.urance tor liability coverage under thi •• ection and ( ii) 'oihenever the amoun't ot financial a •• urance to:: 
liabili t.y coverage under thi •• ection providad by a Unanclal i%Ul't.rWllent. au't.hor1%'" by paragrapba (a) ( 1) 
t.hrough (a)(6) of thi •• ection i& r"'uc"'. 

(b) Coverage for nonsudden accident.a.l oecurrancu. An a.mer or operator of a aurface iJapounc1men't, 
l andtill. or land t.reat.ment. facility whicb ia uaed to manage ha%4rdOU& waa'te. or a group ot aucb tacili~68, 
mus't demon8u~t.e !inaneial re.ponsibilit.y for bodily injury and proper'ty damage t.o third parties cauaed by 
nonaudden accidental occurrence. arising frca operat.iona of t.he facilit.y or group of tacilit.iea. The a.mer or 
o perator muat bave and maintain liability coverage tor nonaudden accident.a.l occurrences 1 n the amount. of at. 
lea.t. SJ ttlillion per occurrence wit.b an annual aggregat.e ot at l east. $6 million. exclusive of legal defenae 
costs. An ovnaI' or operat.or .... ho mU8t. maet. the requireman't. of thia .ec'tion may combine the required 
par-occurrence coverage lev.la for audden and nonaudden accidental occurrences into a Bingle per-occurrence 
leve l, and combine the requir.:i annual aggregate coverage levals for sudden and nonBuddan accidental 
occurrences int.o a 8ingle annual aggregate level. ownera or operators .... ho combine coverage levela for audden 
and non sudden accidental occurrence. mu.t. maintain liability coverage in the amoun~ ot &'t lea.t. S4 million per 
occurrence and sa million annual aggregate. Tbis liability coverage may be demonatrat.ed as 8pecified in 
paragraph (b) (1). (2). (3). ('). (5), or (6) of this aection : 

( 1 ) An owner or ot-rator may demooatrate the requir.:i l1abil1 ty ccvarage by having l1abil1 ty insurance 
a8 specified in t.his paragraph. 

( 2 ) An owner or operator may meet. the requireman'ta of this sect.ion by paa.ing a financial t.eat. or 
using t.he guarant._ for liablli'ty coverage .. specified. in paragrapba (t) a..nd (g) of this .ection". 

() An owner or operator may IIIMIt the requireua.nt.. ot t.his 88Ct.ion by obtaining a let.ter of crecti t for 
liability coverage a. specitied in paragraph (b) ot thi8 aect.ion. 

( 4 ) An a.mer or operator may meet. the requ.iremant.s of t.hi •• ection by obt.aining & surety' bond for 
l iability coverage aa .pacified in paragraph (i) of this .action . 

(5) An owner or operator may 1DHI't the requirement.a of thi. section by obtaining a t.ru.t. fund for 
liabili ty coverage a. specitied in paragraph (j) of this .eetion. 

( 6) An owner or operator may demcoat.rat.e the requir.:i liabil1 'ty coverage through the use of 
combinat.iona of insurance. Unancial teat, guarantee, ·let.ter of credit. • • uret.y bond. and trwIt. fund, except 
'that 'the owner or operator may not. combine a financial t.a.t covering part of the liabilit.y coverage requirement 
.... ith & guarantae unles8 t.he financial statement of the OWTler or operator i. not. con.olidated .... ith t.he financial 
a tat.etDent of tile guarantor. The amoun'tB of coverage damonat.ratad mu8t. 'tot.a.l at laaat. the minimum amount.. 
required by this .eetion. If the owner or operator de.mcnstta't .. the required cov.rage 'through the uae of a 
comb1nat.1on of financial assurances under this paragraph, t.he owner or operator shall .pecify at. least. one such 
assurance as pr1m&ry" coverage and .hall .pecify other assurance aa axces.'· coverage. 

(7) An a.mer or operator shall notity the Regional A4m1n1atrat.or in vriting "Within 30 days (i) 
whenever a claim for bodily injury or property damages caused by tile operation of a hazardous waste treatment, 
storage , or di8poaal facilit.y i8 made against. the owner or operator or an in.trument. providing tinancial 
allsurance for liability coverage under thi. aect.ion and ( ii) whenaver t.he amount ot. financial as.urance for 
liahili t;y coverage under this .ection provided by a financial instrument. authorized by paragraphs (a) (1) 
through ( a )( 6 ) of t.bi. seetion i. reduced. 

( c ) Request. for variance. If an owner or operat.or can demon.t.rate t.o the satistact.ion of the Regional 
Administt&t.or that the levels ot financial reaponsibility required by paragraph (a) or (b) of this .ection are 
not con.1st.ant witil tbe degree and durat.ion of risk a.aociated with t.reat.=ent, at.orage, or disposal a't the 
f ac! lit.y or group of faci lit.i ••• tile owner or operator may obtain a variance from t.he Regional Administ.rator. 
The request. for a variance must. be sUbmitted . in writing 'to the Regional Administrator. If granted, the variance 
w111 take t.he form of an adjuat..:i lavel of required liability coverage, .uch level to be based on the Regional 
Adminiatrat.or·. a •••• amant. ot t.he degree and durat.ion ot risk as.ociated with the ownership or operat.ion of the 
facility or group of facilities . The Regional Admi.ni8Ulltor may raquire an cwner or oparator who requests a 
variance to provide such technical and engina.ring informat.ion a. is deall*d necuaa.ry by the Regional 
Adm1nilltrat.or t.o determine a lav.l of financial r •• ponaibili'ty other than t.hat required by paragraph (a) or (b) 
of th i s sect.ion. The Regional Administra'tor will process a Variance reques~ a8 it it were a permit modi!icat.lon 
request under S 270.4l{a)(5) ot t hia chapter and aubject. to the procedure. ot. S 124.5 ot thi. chapter. 
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No~withstandinq any other provision, the Regional Administrator may hold a public hearing at his di8cretion or 
whenever he finds, on ~he bub of requastB for a pUblic hearing, a signit1cant degree of pUb1c interest in a 
tant.at.1ve daciaion to gran~ a variance. 

(d) Adjustments by the Reqional Admin1.trator. It ~he Reqional Ad.ministrator determines that the 
lavale of financi&! responsibilit.y nquired by pa.raqraph (a) or (b) of thi •• action an not con.1st.ant with t.he 
degree and durat.ion of risk associatad with tre.u-nt.. storage, or diapoaal at. the facili'Cy or group o! 
tacilit.ies, t.he Regional Ad.ministrator may adjuat. the l.vel of tinancial responaibility required unOer 
paragraph (a) or (b) of thi. aect.ion aa may be necessary to protact. buma.n health and the environment.. Thi. 
adjuBted lavel will be baaed on t.ha Regional Ad.III.inist.rator's a.a •••• Dlnt. of the degr .. and durat.ion of ri.k 
associatad with the ownership or operation of t.he facility or group of facil1t.iaa. In addition. if the Reg10nal 
Administrator det.erminea that there i. a .ignificant ri.k to human health and ~he environmant from non.udden 
accidental occurrences resulting frcc t.he operationa of a facilit.y that ia not. a .urface ilDpoundmant., landfill, 
or land t.reatment facility, he may require that an owner or operator of the facility comply wit.h paragraph (b ) 
of thi8 Beetion. An owner or operator must furnish to the Regional Administrator, within a reasonable t1IDe, any 
information which the Regional Administrator requaats to determine whether caus. axists for such adjustments of 
lllrVel or t.ype of coverage. ~e Reqional Admin1atrator wil l proc_. an adjua'tmant of ~h. lllrVel of required 
coverage as if it were a perm.1t mod1tlcatiO:1 under S 270.41(a)(5) of thb chapter and sUbject to the procedures 
of S 124.5 of this chapter. Notw1t.hatandinQ any other provision. the Regional Adminiat.rator may hold a public 
hearinQ at hi_ discret.ion or wnenaver he f1nas, on the baais of request. for a public hearing, a significant. 
degree of public interest io a ~enta~ive dec1810n to adju.~ the lavel or type ot required coverage. 

Ca) Period of coverage. Within 60 day. aftAr receiviog certificationa from the owner or operat..or and 
an independent registered pro feaa1onal Bngin8ar t.ha~ tinal cloaura has bean completed in accordance wit.h the 
approved closure plan, the RaQ10nal Admin1.LIator will notify the owner or operator in writing tha~ he 1s no 
longer required by this sect10n to maintain liability cav8rage for that facility, unless the Regional 
Administrator has reason to tt. l 1ev. that c l 08ure haa nc~ been 1n accordance with the approvlkl. closure plan. 

(t) Financial teat !o~ liability coveraga. (1) An owner or operator may sat.iefy the requirements ot 
~his section by demcnst.rat.inQ ~~t he paa.aa a financial test aa specified in this paragraph. To pass ~hi8 teat 
tha owner or opera~or =ua~ maa~ the criteria of paraQraph ( f ) (l)(i) or (ii) of this sect.ion: 

(i) The owner or ope.r.~o= =uat have: 

(A) Net. working capit.l and t.Angib l e ne~ worth each at. leaat. a1x ~1me. the amount of liability 
coverage to be demonstrated by !..":i8 tea~; and 

(B) Tangible net ....;r.:-. of at lean S~O million; and 

(C) A.aet.s 1n ~ha Un!~ Stat.._ &mO~~ting t.o either: el) At least 90 percant of hi. total .asats; or 
( ~ ) at laast six time. the amo~r.~ of liabil!~y coverag. to be damonaerated by thia test. 

Poor'a, 
(A) A current ratir.; 

or Aaa, A.a, A, or Ba. 
!'li_ IDOst r.:ent bond 1.su..anc~ of AM, ItA, A, or BBB aa issued by St.andard and 

•• lS.ued by ~y's; and 

(B ) Tangible net wor.:-. c! at lea.a~ S:C million; and 

{Cl Tangible net wor..:: .~ lea.t a!...1l ~l.m8a the &mOunt of l1a.bil1ty coverage t..o be damcnst.ra~ed by this 
taat; and 

( 0 ) As Beta in the t.:::!:..e<: Stat.u &l:IO:";'::~lnQ to elt.h&!': ( 1) At l .. at 90 percent of his total aasets; or 
( 2 ) at least. six ~lma. the ~n~ of liAb!::~y coveraQa to be damon_tratad by thia teat. 

( 2) The phrase &mOur.~ of 11abil!~y coveraQa" •• used in paragraph (tl(l) of this .ac~ion refera to 
. the annu..al 4g-graqate amoun~. !c: which covaraga i. r.qu~ed under paragraphs (al and (b) of thi •• eetion. 

(3) To de.monst..rate t.. .... ~ !'I.a a.eta ~:. teat. ~M owner or opera~or =uat. submit the following three 
items to the Regional Adminauat.or: 

(i) A letter aigned by !..~e owner'. cr operator'. cniet financial officer and worded as specified in S 
26'.151(g). If an owner or ope.r.tor is USln; Ule financ:lal t.e.t. to damoneUat. both ••• urance for closure or 
post-cl osure care. as .pec!!:ed by SS 26'.:') ( !), 26'.U~(f). 265.143(e). aoct 265.145(e). and l1abill~y 
coverage. he muat aub~t ~~e ~e~ter apBC1!!8C in S 26'.:~1(Q) to cover beth forma of financial responsibility; 
a separate let.tar aa speci!!ec !r. S 26'.15 1{ ~ ) ls nct reqUired. 
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(ii) A copy of the independent certified public accoun~t.' a report on examinat.ioo of t.he owner ' s or 
operator's financial statementa for t.he lat.est. completed fiscal yeax. 

( 11i) A special report. frem t.he owner's or operator ' B independent. certified public accountan't 'to 't.he 
owner or operator stating t.hAt.: 

(A) Be has compared t.be data wbich the lett.er from the chief financial officer specifies as hav1ng 
been derived frOll! t.he independent.ly audit.ad, year - end financial at.atamants for the lateBt. fiscal year wit.h the 
amcunu in sucb financial st.aUzDents; and 

(8) In connection with that procedure, no mattera came to his at.t8lltiotl wb..1c:h caused b.1m to believe 
t.hat the spec1tied dAt.a shOuld be adjust.ed . 

(4) The owner or operator may obtain & one-time extansion of the time allowed for submission of the 
document.a specified in paragraph (!) (3) of this section if the !1ac:a.l yeax of t.he owner or operat.or ends dl.:.ring 
the 90 days prior to the effective date of tn.-. regulat.ion. and if t.he year- end financial statements for tnat. 
fiscal year will be audited by an independent cert.iUed public accountant . The axten.eion will end no later than 
90 days after the end of the o.mar's or operator's fiacal yaar . To obtain the extension, the owner ' s or 
operator's chief financial officer must send, by the effective date of th .. e regulations, a let.ter to the 
Regional Administrator of each Region in which the o.mer's or operator's !acilities to be covered by the 
financial t.est are located. This letter from the chief financial officer must: 

(i) Request. tbe extanaion; 

( 11) Certify that he has groundB to believe that. the owner or operator lD&fJt.a the cri t.aria of the 
financial teat; 

( iii) Specify for each facility to be covered by the teat the EPA Identification Number, name, 
address, the amount. of liability coverage and, when applicable, current closure and poat-closure coat est.imates 
t.o be covered. by the teat.; 

(iv) speeify the date ending the cwner'a or operator'a last cemplet.e Uacal yaar bafore t.he effect.ive 
dat.e of theae regulat.iona; 

(v) Specify the date, no later than 90 daya aft.ar the end of SUCh fiscal year, wAIIll he will submit. the 
documents specified in paragraph (f)(3) of this aeetion; and 

(Vi ) Certify t.hat. t.he year-end financial stat.ement.a of the owner or operator for such fiscal year will 
be audited by ao independent certified public accountant.. 

(5) After t.he init.ial aubmiaaion of it.ema apecified in paragraph (f)(3) of thia section, the owner or 
operator must Band updated information to the Regional Ad.m.1nistrator within 90 daya after the close of aacb 
succeeding fiscal year. This informat.ion muat consiat of all t.hree it.8m8 specified in paragraph (f)(3) of this 
ssc"-ion. 

( 6) If the o.mer or operator no longer maata the requiramantll of paragraph (t)(l) of thi. eection, he 
!!lust obtain insurance for the entire amount of required liability coverage as spec:it1ed in this seet.ion. 
Evidence of insurance must be aubmittad to the Reg100a.l Adm.1.niatrator within 90 daya after the and of the 
fiscal year for which the yaar-and financial data ahaw that the owner or operator no longer meets t.he test 
requirement.s. 

( 7) The Regional Ad.m.1n1st.rator may diaallow use of thia teat on the baais of qualifications in the 
opinion expreaaed by the independent. certified public accountant in his report. on examination of the owner's or 
operator's financial statements (a .. paragraph (f)(3)(ii) of thia section). An adverse opinion or a disclaimer 
of opinion will be cauae for diaallowance . The Regional Adm.1.niBt.rator w11l evaluate other qualit1cationa on an 
indiVidual basiS. The owner or operator must provide evidence of inaurance for the ent.ire 4!!IOUDt of required 
liability coverage aa apecified in thia aection within 30 daya after notificat.ion of diaallowance. 

(g) Guarantee for liability coverage. (1) SUbject to paragrapb (9)(2) of this seetion, an owner or 
operator may meet t.he requirementa of t.hia Beetion by obtaining a written guarantee, hereinafter referred to 48 
~ . guarantee. " The guarantor muat be the direct or bigber-tier parent. corporation of the owner or operator, a 
firm whose parent corporat.ion is also the parent corporation of the owner or operat.or, or a firm with a 
~~&ubstantlal business relationship" with the owner or operator. The guarant.or must. meet the requirements for 
owners or operators in paragrapha (f)(l) througb (f)(6) of thia aeetion. The WOrding of t.he guarantee must be 

identical to the wording apecified in S 264.151 (h) (2) of thia chapter. A cert).tied copy of the guarantee must 
accopany the it8Jf18 sent to the Regional Administrator a8 apecified in paragraph (f)(3) of ~ia aeetion. One of 
~hesa itamB !!lust be the letter from the guarantor'. chief financial officer. If the guarant.or's parent 
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corporation 1. alao the paren't corporation of the owner or operat.or , thia le'ttar must d_crlbe 'the value 
received in conaldera't.i on of tile guaranue. If t.h. guarantor 18 .. firm .... ith " ·-.ubat.antaa.l busine.s 
relationship" witb the owner or operator, this letter must describe this - - aUbatantial bUS1n888 relationship" 
and the value received in consideration of tile guarantee. 

(1) It the owner or operator tal1s to satisty a judgment baaed 00 a determination of liability tor 
bodily injury or property damage to third. parU .. cauaed by sudden or nanaudden accidental occurrences (or bOth 
.a the case may be), arising trom t.he operation ot facilities cavued by t.h1a corporate guarant.ee, or fails t o 
pay an aJ!IOunt agr .. d to in .attlement of cla1.m8 arising from or al l aqad. to arl •• from such injury or da.lllage, 
the guarantor will do 80 up to the limit.. ot coverage. 

(11) [Reserved] 

(2)(1) In the ca.e of corporations incorporated in ~e United State., a guarantee may be used to 
satisty the raquirellEnts of this section only if the Attorneys Genaral or Insurance CommiSSl.OflerB of (A) the 
State 1n which the guarantor is incorporaUtd, and (B) each SUte in which a facility covered by the guarantee 
is located have subm1 tted a wri ttan stataaant to EPA that a gua.rantea .xecuUtd as described in this seetioD and 
S 264.151(h)(2 ) is a legally valid and enforceabl e obligation in that State. 

( 11) In the cas. ot corporations incorporated outside the United Statea, a guaranue may be used to 

satisty the raquiremant. of this section onl y it CA ) the non-U.S. corporation has identified a regl.Btared agent 
f or service of proc ... in each State in which a facility covered by the guarant .. is located and in the State 
in which it haa ita principal place of bu.ine •• , and it ( B ) the Attorney General or lnaurance Commi.sioner of 
each State in which a facility covered by the guarantee is located and the State in .... hich the guarantor 
corporation has its principal place of business , has submitted a written statamant to EPA that a guarantee 
executed as described in this section and S 264.l51(h)(2 ) i s a legally valid and enforceable obligation in that 
S'tate. 

(h) Letter of c redit tor liability coverage. (1) An owner or operator may satisfy the requirements of 
this section by obtaining an irrevocable standby letter ot credit that confor1lla to the requ1rem&nt.B of this 
paragraph and submitting It copy of the letter of crecl.it to the Regional Administrator. 

( 2) The financial institution issuing the letter of credit must be an entity that haa the authority to 
issue letters of credit and who .. letter of credit operationli are regulated and examined by a Federal or State 
agency . 

( 3) The wording of the l etter of credit must be i dentical to the wording specified i n S 264 . 151(k ) of 
t his chapter . 

( i) Surety bond for liability coverage. ( 1) An owner or operator may satisfy the requirements of thi s 
saction by obtaining a surety bond that conforms to the requ1r&mant8 of this paragraph and submitting a copy of 
t he bond to the Regional Adm1n1atrator. 

(,2 ) The surety company issuing the bond muat be among those listad as acceptatlle sureties on Federal 
bonds in the most recent Ci rcular 570 ot the U.S. Oepar~t of t he Treasury. 

(3) The wording of the surety bond must be idantical to the wording s peCified i n S 264.151 (1 ) of this 
chapter. 

( 4) A surety bond may be used to satisfy the requirements of this s ection only if the Attorneya 
General or Insurance Commissioners of (i ) the State in which the surety is incorporated, and ( ii) each State i n 
which a facility covered by the surety bond is l ocated have submitted a written statBmBnt to EPA that a surety 
bond executed as described in this section and S 264.151 ( 1 ) of this chapter i s a legally valid and enforceable 
obligation in that State. 

( j ) Trust fund for l iability coverage . (1 ) An owner or operator may satisfy the requirements of this 
section by 8sta.b1ishing a trust fund that can forma to the requ1reDInts of this paragraph and submitting an 
originally signed duplicate of the trust agreement to the Reg i ona l Adm1nistrator. 

( 2) The tru8tee must be an entity which has the authority to act sa a trustee and whose trust 
operations are regulated and axam1.ned by a F8d8ral or Stata agency. 

(3) The trust fund for liability coverage IDUSt be funded for the full U1Duct of the liability coverage 
to be provided by the trust fund before it may be relied upon to satisfy the requiram80t.B of this s ection. If 
a't any time aftar the trust fund 18 created the amount of funda in the trust fund is reduced below the full 
~unt of the liability coverage to be providac1. the OW'tIer or operator, by the anniversary date of the 
establ i shment of the Fund, must either add sufficient funds to the trust fund to caua. its valUe to equal the 

l 
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full amount. at liability cover .. ge t.o be providM1, or obtain other Unancial .... urance .... pecit1ed in t.his 
sect.ion t.o cover the difference. For purpo.es of thi. paragraph, the full amount. of ~he liabilit.y cover .. ge to 
be prov1ded" 1D&Iln8 ~he amount. of coverage for audden and/or nonaudd.en oceu.rrencea requi.red t.o be provided by 
t.he owner or oper .. t.or by this .ect.1on, le.a t.he aJlCunt. of t1.nancial .... urance for lial:lility cover .. ge th .. t. ill 
being provided by other f1.nancial as.urance macban.1ama being uaad. ~o demonatrat.e !inaneial aasurance by the 
owner or operator. 

( 4) The wording of the truat fund must be identical U) the vcrding spacified in S 264.15l(m) of this 
part.. 

(k) Notvithatanding any other provision of thia part. an owner or operator uaing lial:lil1ty insurance 
t.o sat.isfy the requi.rementa of thi. aection may UN, unt.11 October 16, 1982, .. BAurdou. W .. ste Facility 
L1ability Endoraement or Certificat.e of Liability Insurance that. doe. not c~ty that the insurer is licensed 
t.o transact the buaine •• of insurance, or eligible ... an axce •• or surplus linaa insurer, in one or more 
Staa •• 

(ApprOVed by the Office at Management. and Budget. under control number 2000- 0445, for paragraphs (a)(1) ( 1). 
( b )( l )( i ), (b ) ( 5), \ c). (d), and. ( f ) (3) through (6 )) 

147 FR 16558. Apr. 16, 1982, as &.IIEInded at. " FR 2862 7, July 1. 1982; 47 FR 30U7, July 13, 1982; 48 FR 30115, 
J une 30 , 1983; 51 FR 16458, Hay 2. 1986: 51 FR 25355, July 11, 1986; 52 FR 44321, Nov. 18, 1987; 53 FR 33959, 
Sept. 1, 1988; 56 FR 30200, July 1. 19911 

S 265 . 148 Incapacity of ownua or operators, guArantors, or financial institutions. 

( a) An o.mer or operator must. not.1!y the Regional Adminiatrat.or by certified mail ot the commencement 
of a volunt.ary or involuntary proceedLnq under T!~le 11 (Bankruptcy ) , U.S. Code, naming ~he owner or operat.or 
a. debt.or, within 10 days after ccmm.ncement. of the proceeding. A guarantor of a corporate guarantee a. 
specified in SS 265.143(e) and 265.145 ( e) must. maKe such s not.ification if he is named as debtor, aa required 
under t.he t.a.rma of the corporate g'oJua..atee (S 26' . l Sl(h) ) . 

( b) An owner or operator who fulfi11a the requiremant.a of S 265.143, S 265.145, or S 265.147 by 
obtaining a t.ruat. fund, surety bOnd, l et.t.er ot credit., or inaurance policy will be deemed t.o be without the 
required financial a •• urance or liabi l it.y coverage in the event. of bankrupt.cy of the trustee or issuing 
i nst.ltut~on, or a suapen.ion or revocat.~on of t.he aut.hOrit.y of ~e trust.ae ~atitution to act aa trustee or of 
t.he inst.itution issuing the suret.y bOnc, let.t.er of credit., or inaurance policy to iaaue such 1ns~rumants. The 
owner or operator must eatabliah ~ther !inancial asaurance or liability coverage within 60 days attar such an 
event.. 

S 265.149 Use o! State-required mec~~!ama. 

( a 1 For a facility locaad t" s State where EPA i8 .. d.m.1n1l1t.ering the requirementa of this subpart but 
where t.he State has hazardous waate r.qul at.iona t.~~~ include requ i rements for financial assurance of c+osure or 
post.-closure care or l iability cover_ce, an ownar or operat.or may use State-required financial mechanisms to 
meet. t he requirement.s at S 265. 14), S 2 6~.145 , or S 265.147 ~! ~~e Ragional Administrator det.ermines t.hat. the 
Stat.e mechanisms are at. leaat. equlVa.L~~ to t.he ~~~anc1al macn4n1Bma specified in t.his subpart. The Regional 
AdDinist.rat.or will evaluate t.he e~:v •• ency of t.n. mechaniams pr1r.c1pally in terma of (1) certainty of the 
avai l ability ot tunda for t.he requ~r.e cloeure or ~t.-cloaure c .. re activities or liability coverage and (2) 
the amcun~ of funds that will be made available. ~e Regional A~inlatrat.or may alao consider other factors 8S 
he deems appropriate. The owner or 0?Br .. tor must a~aclt. to the Region&! Administrat.or evidence at t.he 
est.ablishment. of the mechanism togetJIar with a l et.:.ar raqueating t.l'lat t.he State-raquired mechaniam be 

conSidered accept.able for meeting :.~. raquireman~. o ! t.nis auopar:.. The sUbmission must include the following 
i nformation: The facili'ty' II EPA I de~:.!! ication Humn.e..r, name. &.''1C addIea., and the aJlCun't at tunds for closure 
or post.-closure care or liabilit:y cova.r .. ge ... urad try the macn.n.lU. l'lle Regional Administrator ..,ill notify t.he 
owner or operat.or ot hi_ det.armlnat!e ~ regardin~ ~~8 mecbar.la= ' . accept.ability in lieu of financial machaniama 
spec i fied in this Subpart . The Rag! e:: .. : Adminiaua:.or may req1,;.!re ":.:te owner or operat.or t.o aubmit additional 
informat.ion as is deemed necea.ary t..o lC4JI:e thia det.e.rminstio::. Panc1.ng thia det.ermination, the owner or 
operator will be deemed 'to be 1n co=? ~ !a.nce wlt.r, ~-,e requl:eman:.a o!" 5 265.143, S 265.145, or S 265.147, as 
apphcable . 

( b ) If a Stat.e-required macnanlam is found accept.able ... apecifi~d in paragraph (a) of 'this sect.ion 
except. for the Amount at funds aval:a~ l e, t.he owner o~ oparat.or :ay aat.isty t.he requirement.a at thill aubpart by 
increaung the funds available throuq:: the Stat.a-requUed IMClUll;lUl or using .. dditional financial mechaniama aa 
specified in this aubpart. The amount. of fund. avall .. ble through the Stat.e and Federal macbaniame muat at least 
equa l the aJlCunt required by t..h1a al:.Opart. 

S 265.150 Sua assWllpt.ion of reapo nalbility. 
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(a) It. State e1ther assumes legal r_pclf .... Ulll1'ty tor an owner'. or oper.tor's cexapli.nce with the 
closure, post-cl08ure care, or liability requ.l:-Cle-"':U ot' t..n.:.. p~ or ••• . ,u •• t.n.at. fund. ",ill be .vail.ble fran 
State soure .. to cover those requiramenu, the orwna:- or opara~= ",111 be .:.:: cocpli.nce ",ith the requ.i.remen't.8 o! 
S 265.143, S 265.145, or 5 265.147 if the Reql C~ : ~cl.t.ra~:- dete~ •• ~n.a't. t.he S't.4te's assumption of 
responsibility is at laaat equiv.lent to the !!r .... DC.la.l DtCllA:lalUS SpeCH!8C l:l this subpart. The Regional 
Administrator will ev.luate the equivalency o~ SUt. guarant..e.. prlnclpally l :1. t.e.rma of ( 1) certainty ot the 
availability ot funds for the required closure 0: ;x-t-cloaUIe c a.re act.!v':':': •• or liability coverage and ("2 ) 
the amount of funds that ",ill be made avai l a.b l e. :"'he Raql.ona..:. Ad.mi.nistrato: :nay a180 consider other factors as 
he deems appropriate. The owner or operator mtat . ·JJ::III.1t to u.. Regional Ad.:..!.::'18trator a latter from the State 
deacribing the nature of the State'. a.sumpt!on o ! raapona1~! : ':'~y together w':'~~ a latter from the owner or 
operator requesting that the State's Asaumpt!O:1. o~ :aapon • .:.~!:.:.~ be con.10ar~ acceptable for meeting the 
requirements of this subp~. The letter fram tn. State must :.::clude, or ~~v. attached to it, the following 
lnformat.ion: The faci111:y'a EPA Identification Nu::wer, name. A:ld addr .. a. a.o.O ':oDe aJlCunt. of funds for closure 
or poat-clo.ure care or liability coverage that are gua.rant..a oy the St.a:..e. :lie Regional Administrator .... ill 
notify tile owner or operator of his determ1nat!or: regarding ~ !). acceptAt>!::.::y 0 ~ tile State' s guarantee in lieu 
of financial I118cbanislD8 .pecified in t.b.i •• uopart. . ~e Regl O:la ':' "'dm.1nie~.:o: :.ay require the owner or operator 
to submit addit.ional information as i . deemed nacaaury to :::wu;. th..1a det.ar--.:.nat. .lon. Pending th..1a determination, 
the owner or operator .... ill be deemed to be i n cccp l iance wlL~ :ne raqul.r-=-~ ~ . o f 55 265.143, S 265.145, or S 
265.147, as applicable. 

(b) If a State's assumption of respO:1.S1b!1!ty i. t c~c a=ceptab l . a. specified in paragraph (a) of 
this section except for the amount of funds ava1 1able, the ~er or opara~: may satisfy tile requirements of 
this subpart by use of bctb the State's a.surance and addit!on.a l financ.la : :::echa.ni.1IIII as specified in this 
subpart. The amount of funds available t.h.rouQ'n the SUt. a.ac Faderal mac!1 .L"'::a1ll8 must at least equal the amount 
required by this .ubpart.. 

Subpart I -- Use and ManagUlBnt of ConU11nen 

S 265.170 Applicability. 

The regulations in this .ubpart apply t.o owner. and o per ators ot a 1: hazardous waet.e facilit.18S that 
store container. of hazardous wa.'ta, except as S 265.1 prOV.ldas otherwl. ••. 

265 . 171 Condit.ion of containers. 

If a container holding hazardous waste 1. oat in good condition, or 1t' it begins to leak, the owner or 
operator must. transfer the hazardous waste from t.hla cont.a.icer to a cootAl.nar that is in good condit.ion, or 
manage tile waste in same ot.her .... ay that ccmpliea w1 th the raq:.:lra.mants ot :!Ua part. 

S 5 . 172 Compatibility of waste with containar. 

The owner or operator must us. a contain.r made of or l ined wlt.h materials .... hich will not react. with, 
and are otilerwi.e cClllpatibl. wit.h. the hazardoull waata to be s t ored, 80 t!\at. ':..~e ability of the container to 
contain t.he waste i8 not. impaired.. 

of containers. 

( al A container holding hazardous wasta must always be closed duxlng atorage, except when it is 
necessary to add or ramove wasts. 

( b) A container holding hazardous waste must not be opened, handled, or stored in a manner which may 
rupt.ure the container or cause it t.o leak. 

(Comment: Re-use of con'tainer. in transportation is gavarned by U.S. Da~nt. of Transportation regulationa, 
including thoae s.t forth in '9 CPR 173.28.) 

( 45 o FR 33232, May 19, 1980, as amended at. 45 FR 78529 , Nov. 25, 1980] 

S 265.174 Inspections. 

The owner or operator must inspect areas wbara contain.rs are stored, at. l ... t weakly, locking for 
leaks and fer deterioration cau.ed uy corrosion or oth8r faC"tora. 

[ Cocmant.: Sea S 265.171 for ramec:lial action required if' det.erioration or leake are detect.ad.] 

S 265.175 (Re.erved] 
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S 265.176 Special requirementa for ignitable or rea~ive waate. 

Containers holding ignitable or reattive waste muat be located at leaat 15 metera (50 feet) froe the 
facility's property line. 

(Comment: Sea S 265.17(0) tor additional requiramanta.J 

5 265.177 Special requlramants tor incompatible waataa. 

(a) Incompatible weatea, or incompatible waatas and material., (sea Appendix v for examples) must not 
be placed in tile sama container, unless 5 265.17(b) 18 complied with. 

(b) Ba%ardoU8 waste muat not be placed in an unwashed container tbAt previously held an incompatible 
waste or material (S&8 Appendix V for example.), unle •• S 265.17(b) is complied with. 

(cl A storage container holding a ha%ardous waste that is inccmpatible with any Wdte or other 
materials stored nearby in other.. conta1ners, piles, open tanka, or surface impoundment.a tDuat be separated from 
t.he other materials or protected tram them by Maena ot a dike, bet1:l, wall, or other davice. 

(Comment.: The purpose of this is to prevent tirea, axplosiona, gaa.oos emissions, leaching, or other discharge 
of hazardous waste or hazardoua waate constituents which could reault from the miXing of incompatible wastes or 
mat.erials if containera break or leak.) 

Subpar't J Tank Syatema 

Source: 51 FR 25479, July 14, 1986, unleaa otherwise noted. 

5 265.190 Applicability. 

The requiremanta of thia subpart apply to ownera and operators of facilit.ies that use tank .ystems for 
storing or treating hazardous wasta except. as otherwise provided in paragrapbs (a), (b), and (c) of thia 
section or in 5 265.1 of this part. 

(a) Tank aystama that ara used to store or treat. haurdoua waste which contains no frae liquids and 
that are situated inside a buildinq wit.h an impermeable floor are axemp~ trom t.he requ1ramanta in 5 265.193. 
To demonstrate the Absence or presence ot tree liquids in the stored/treat.ed waste, EPA Method 9095 (Paint 
Filter Liquids Tes~) as described in "Tast Methoda for Evaluating Solid Wast.a. Physical/Chemical Methods" 
( EPA Publication No. SW-8(6) muat be used . 

(b) Tank .yatama, including aumps, as defined in S 260.10, that serve as part of a secondary 
containment. system to collBC't or contain releas •• of tlaurdoua waatee are axemp~ tram the requirementa in 5 
265.193(4). 

(el Tanks, sump., and other collection devices used in conjunction with drip pada, aa defined in S 
260.10 of this chapter and requlat.ad. under 40 eFR part. 265 .Wlpert W, must caet the requiramant. ot this 
subpart.. 

( Information collection requirement contained in paragraph (a) was approved by the Office of Management and 
Budget under control number 2050-0050) 

[ 51 FR 25479, July 14, 1986, a. amended at 53 FR 34087, Sept. 2, 1988; 55 FR 50486, Dec. 6, 1990J 

5 265.191 ABaea8men~ of exi.~1ng tank system's integrity. 

(a) For each axisting tank ay.t..a that doea not have aecondary containment. 1DIHIt.1ng the requirement.s of 
S 265.193, t.he owner or operator must determine that L~e tank system 1s not leaking or is unfit tor use. Except. 
as provided in paragraph (c) of thia seet.ion, the owner or operator must. obtain and k .. p on file at the 
facility a written aaaaasmant raviaved and cert.Hlad by an independent, qualified , registered proteasional 
eng1neer in accordance with 5 270 .11 (d), that. attests to the tank system's integrit.y by January 12 , 1988. 

( b) This assessmen~ mus~ determine that the tank system ls adequately designed and haa sufficient 
structural strength and compat.ibility wit.h the waate(s) t.o be stored or t.raatad ~o enaure that. i~ will no~ 
collapae, rupture, or fail. At. a minimum. tbia as .. sament must. cOn&idar the follcwing: 

(ll Design standard(s), if available, according to which the tank and ancillary equipment ware 
c::matr.:cted; 
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(2) Bua.rdou. characteristic. of the waste(.) that have been or will be handled; 

() Existing corroaion prot.ection mea.ure.; 

(4) Oocumen~d age of the t.ank syatam, if available, (otherwiae, an e.timat.e of the age); and 

(5) Reault.a of a leak t.eat, int.arnal in.pection, or other t.ank integrit.y BXamination such that: 

(i) For non-enterable underground tanka, thia ••••• amant mu.t conai.t of a leak test that ia c.pable 
of taking int.o account the effects of tBlDperatura variation., tank end deflection , v.por pocketa, and high 
water table effects, 

(11) For other than non-enterable underground tank.a and for ancillary equ.ipDInt, this asaesame.nt must 
be either a leak te.t, aa deacribed arove, or an internal inapection and/or o'ther tanJt integrity BXamination 
c~ified by an independent, qualified, registered profes.ional enqineer in accordance with S 270.11(d) that 
addressee cracks, leaks, corrosion, and erosion. 

(Note: The practices described in the American Petroleum Institute (API) Publication, Guide for 
Inspection of Refinery Equipment, Chapter XIII, ~ ~ At::moapha.ric and LOW'-Pre.sure Storage TaMs, •• 4th ed! ticn, 
1981, may be used, where applicable, a. guideline. in conduC'tinq the inteqrlty axam1..natl0n of an other than 
non-enterable underground tank ayatsm.) 

(c) Tank sy.t ... that .toAi or treat materials that becam. baz.ard.ous wa.t ... ubsequent to July 14, 
1986 must conduct this a •• e.amant wit.hin 12 month. after the dau that the w •• te become. a hazardous waste . 

(d) If, .a a result of the as.eaament conducted in accordance with paragrapb Ca) of this section, a 
tank systam is found to be leaking or unfit tor u_, the CWD.er or operator must comply with the requ.1rament8 of 
S 265.196. 

(Information collection requirement.s contained in paragraphs (a)-Cd) weAl approved by the Office of Man.gement 
.nd Budget under control nw=ber 2050-0050) 

S 265.192 Oeaiqn and in.tallation of new tan.k. .y.tema or componanta. 

Cal OWners or operators of naw taM syatamB or componanta must IiDsure that the foundation, structural 
support, se~s, connection., and pre •• ure control. (if .pplicabl.) are .dequately d .. iqned and th.t the tank 
syatam has 8ufficient structur.l st.Alnqth, compatibility with the wa.teC.) to ba stored or treated, and 
corroaion protection .0 that it will not collapse, rupture, or fail. The owner or operator must obtain a 
written assessment reviewed and certified by an independent, qualified, registered profe.aional engineer in 
accordance with S 270.11(d) atte.ting that the .yst.m haa su,fUciant. atructural inteqrit.y and is accept..a.ble tor 
the storinq and tre.ting of hazardous W&Bta. This ••••• ament. mu..t. includ., at • m1n1=um, the following 
information: 

( 11 Design standard(.) ~ccordinq to whicb the tankC.) and .ncillary equipment is or will be 
constructed.. 

(2) 8azardoua chAracteri.tics of the waste(a) to be handled. 

( ) l For new tank sy.tama or component. in which t.he ext.ernal ahell of a metal tank or any external 
metal component ot the tank sy.t.e.m i. or will be in contact witb the 80il or with water, a determination ay a 
corrosion expert ot: 

(i) Factor. affecting the potential for corro.ion, including but not liDdted to: 

(Al Soil moisture content; 

( 8) 5011 pS; 

te) Soil sulfides level; 

CD) Soil re.i.tivity; 

(E) Structure to 80il potantial; 

(F) Influence of nearby underground metal .tructures (e.g., piping); 

(G) Stray electric current; and, 
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(B) Exiating corro.ion-prot.-::tiClll __ aures (a.g., coating, ca'thodic prot.ection), And 

(11) Tha type and d8g'ree of e.xtarual carrOll ion protection that are needed to enaure the integ:'J.ty of 
the tAnk system during the uae of the tank. syatam or c:omponant., consisting of one or tDOrII of the followin;: 

(A) Corrosion-reaiatant materials of conatruction auch as a~ial alloya or f1be.rglaaa-re1nforced 
plastic; 

(B) Corrosion-reaistant coatinq (sucb aa epc:ccy or f1.berqlaas) 'With cathodic protection (e.q., 
impressed currant or sacriticial anoel_); and 

(C) Electrical i801ation devices SUCh as insulating joint.s and flanges. 

Note: The practices described in the National A.sceiation of Corrosion Engineers (NACE) standard, 
Recommended Practice (RP-02-85) -- control of External Corroalon on Metallic Buried, Partially Buried, or 

Submerged Liquid Storage systams," and the American Petroleum Inatitute (API ) Publication 1632, Cathodic 
Protection of Underqround Petroleum Storage Tanks and Piping systems," may be used, 'Where applicable, as 
guidelines in providing corrosion protection for tank systems. 

(4) For underqround tank system components 'that are likely to be affected by vehicular traffic, a 
detennination of dedqn or operational meaaur_ 1:.ha1:. 'Will protec't the 1:.ank Sy.UIIII against potential damage; and 

(5) Design considerations to ensure that: 

( i) Tank foundation. 'W111 maintain the load of a full tank; 

(11 ) Tank sya~ 'Will be anchored to prevant flotation or dislodgeman1:. 'Where the tank system is 
placed in a saturated zone, ~r is lcea1:.ad witbin a aaiamic fault zone; and 

( iii) Tank eyst8ms 'Will withstand the effects of frost heave. 

(b) The owner or ope-ator of a new tank ar-tam must ell8ure that proper handling procedurea are adhered 
to in order to prevttnt damage to t.he ayat.a during insUlllation. Prior to covering, enclOSing, or placing a n ... 
tank syatem or component in us., an indapendent, qual1fi.d installation inapector or an independent, qualified, 
registered profesaional engineer, either of whom is trained and experienced in the proper installation ot tank 
aY1lt.ema, !DUat inspec1:. the syateJD or cccponent for the preMtlCe ot any of the foll00l1ng it_: 

(1) Weld breaks; 

(2) Punctures; 

( J ) Scrapea of protec'tive coatinga; 

( 4) Cracks; 

(5) Corrosion; 

( 6 ) Other atructural d.a.mage or inadequate construction or insullation. 

All discrepancies must be remedied before the tank sYSta= is covered, enclosed, or placed in use. 

(c) New tank system. or componenta and piping that are placed underground and that are backfilled must 
be provided 'With a backfill material that is a noncorrosive, porous, homogeneoua substance and that i8 
carefully installed ao that the backfill is placed completely around the tank and COlllpacted to anaure that the 
t411X and piping are fully and uniformly aupported. 

( d ) Al1 new tanks and ancillary equip_n't muat be t .. ted tor tightnass prior to being covered, 
enclosed or placed in use. If a tank systam is found not ~ ba tight, all repairs neca.eary to remedy the 
l aak ( s) in the system muat be performed prior to the tank llyateJD baing covered, encloaad, or placed in use. 

( e) Anc1llary equipDlDt muat be supported and. protect:ad against phyaical d.&mIIge and axc ... iv8 strea. 
due to settlement. vibration, expanaion or contraction. 

Note: The piping ayatBIII installation prceadur .. d_cri~ 1n American Petrolaum Inatitute (API) 
PUblication 1615 (~ovamber 1919), "Installation of Underground Petrolaum Storage Syatama," or ANSI Standard 
831.3, Petroleum Refinery System," may be used, where applicabl., a8 guidelinea for proper installation of 
piping sysumls. 
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(f) The owner or opttrat.or must provide the 'type and degree ot corroaion prot.ect.ion neceaaary, baaed on 
t.he intormat.ion provided under paragraph (a)(3) ot this sect.ion. to ensure the 1nt.egr~t.y of the tank syst.am 
during use of t.he tank ayst.aIII. Tbe inat.a.llation of a corroalon prot.action aystem that. 1s field fabricat.ed must 
be superviaed by an icdependant. corroaion expert. to enaure proper inaullat.ion. 

(g) The owner or operat.or mu.t. obtain and k_p on file at the facility writ'ten sUt.8ID8l1ta by thoae 
persona required to cart.ity the design of the t.ank syat~ aDd aupervis. t.he inat..allat.ion of the tank syst.am in 
accordance with t.he requirament.a ot paragraphs (b) through (f) of thia ..etion to atte.t. that. t.he t.ank syat.em 
wa. properly designed and inatalled and. that repairs, pursuant to paragraphs (b) and (d) of this sect.ion ware 
performed.. Th •• e written aUt.amant.a must alao include the cartific.ation aUtamant. a. required. in S 270.11(d) of 
t.his Chapter. 

(Informat.ion collection requirements cont.ained in paragraph. (a) and (g) were approved by t.he Office of 
Management. and Budget under control number 2050-0050) 

[51 FR 25479, July 14. 1986; 51 FR 29430, Aug. IS, 1986] 

S 265.193 Containment and det.ect.ion ot raleasea. 

(a) In order to prevent. the ralea .. of hazardoua waat.a or hazardous constituent.s to the environment.. 
8econdary containment. that. IIIIMts 'the require:man'tB ot this section must be provided (axc:ept a8 provided in 
paragraph. (t) and (g) of thia saction): 

(1) For all n ... tank ayatams or component.., prior to their being put. into sarvice; 

(2) For all exiating tank. uaed. t.o atore or t.reat EPA HAZardous Waste Nos. F020, F021, F022, FOn, 
F026, and F027, within ewo yaara attar January 12, 1987; 

(3) For those existing tank ayatula ot Icnown and documentable age, within two years after January 12, 
1987, or when tbe tank ayatau have reach-=!. 15 yaara of aqtl, wbichav.r comea later; 

(4) For tho .. IilX1sting tank. .y.t.am for which 'the ag. cannot.. be doeumant8c1, .... ithin eight.. yean of 
Janua.ry 12, 1987; but.. it the 4ge of t..h. facility i. greatar than .. ven years, secondary contAi.ru:ent must. be 
pr::wided by the t.ime the facility reacb .. 15 yeara of age, or within ~ years of January 12, 1987, whichever 
comas later; and 

(5) For t.an)c eyst8111.8 that store or t.reat materials that. became ha:tardous waat.ea subaequant. to January 
12, 1987, wit.hin the t..ime int.ervala required in paragraph. (a)(l) through (a)(4) of this aection, except that. 
the date that. a matarial becomes a ha:.ard.ou. wa.t. mu.t be used in place of January 12, 1987. 

(b) Secondary conta:iJ'l:.nt ayaama must.. be: 

(1) De.igned, instAlled. and operat.ed to pr.vent. any miqrat.ion of wastas or accumula'tad. liquid out. ot 
t.he system to t.he 80il, ground watar, or aurface water at any t.1JDa du.ring the use of the tanlt syatam; and 

(2) Capable of detecting and collect.ing relea •• s and accumulated liqu~ds until the collect.ed material 
1s removed. 

(c) To 1IIIMI't the raquiramenta ot paragraph (b) ot thi_ .ect..lon, aecondary conta..1nmant systems must. be 
at a min1l11W!1: 

(1) Const.ructed of or 1inlkl with materiala that are caapat.ible with the waste(a) to be placed in the 
'tank syatem and must. have sufficient. .treng'th and. thickne.s t.o pravent. failure due to pres.ura gradient.a 
(including stat.ic head and external hyctrological tore_), phy.ical cont.act vi th t..ha ""ute 'to ""hich thay are 
expoaed. climatic conditions, 'the .t.r ••• of in.tallation, and t.he at.r ... ot daily operat.ion (including atr ..... 
trom nearby vehicular traf!1c); 

(2) Placed on a foundation or bue capable of providing .upport. to the aecondary cont.ainmant syst.em 
and resistance to prea.ure gradients above and below 'the ayat.em and capable of preventing tailu.re due to 
set.tlement, compression, or up1ife; 

(3) Provided with a leak detection system that i. d .. ignad and oparated. so that it will detect 'the 
failure of ai thar t.he pr1.mary and s.:ondAry conta~nt at.ructure or any relea.e ot hazardous wute or 
accU!Dulated liquid in the seconc1ary containment ayaUUD within 24 houra, or at the earlie.t practicable tiDI it 
the &xiating detection t.echnology or .ite condition. will no't allow det.act.icn ot a release within 24 hours;, 
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( 4) Sloped or otherwi •• d .. iqned or opera~ to drain and r~e liqui~. re.ulting from leaks, spills , 
or precipi tation. Spilled or leaked waste and accumula~.o preciplL4~lOn must be r~ed fro~ the secondary 
containment system within 2' hours, or in aa tiJEly a 1t4 .... :.n.r .s 1. posa ible t o prever: ':.. ha.r1II to hUlllan health or 
the environment, if removal of the released.. w .... te or a ::=,,~ ... l at...ed prec.:. plt..atiOr. c a~.-:o -:.. be accoltpl ished within 24 
hours. 

Note : If the collected Murial ie a baz.a.r>do\.u waata under pan 261 of ':...-::... cl".apter. it is eubj ect to 

management as a hazardous waata in accordance wi t h a 1: a~plicAbl. requ lramant8 0: parta 262 through 265 of this 
chapter. If the collected matarial i8 dischar~d throuqn a point aource to watera 0: the United States, it is 
SUbject to the requirementll of sections 301, 304, and 4:2 o f tile C: .. r. Water 111::':.. . as amended. If dischArged. to 
Publicly o.mad Treatment Works (parws), i t is sUb jec':.. ':..0 the requ~re::lel"lt.a of .8C":.!..0!": ]07 of the Clear Water 
AC't, as amended. If the collected matarial ia re1_..e ':..0 t he envlrO"rul:8ot, it c:..a y oe subject to the reporting: 
requirements of 40 CFR part 302 . 

( d) Secondary containment for tanka must include one or more of the t c::~!r.g devices: 

( 1 ) A liner ( BXternal to the tank); 

(2) A vault; 

(l) A double·walled tank; or 

( 4 ) An equivalent device as approved .by the R.gional A.d..m.1n!st..rator. 

(e) I n addition to the requiramenta of paraqraprla ( b), (c l. aDd (d) o! ':...~:. aeetion , sacondary 
containment s}'Bte.ms mU.lilt eatisfy the following requirame..ou: 

( 1) External liner syatama must be: 

(i) Designed or operatad te contain 100 parc.llt. of the capaci~ of tile l arv •• t tank wi1:.hin its 
boundary; 

( 11 ) Designed or operated to prevent run-on or infiltration of prec!pitat..iOIl into the secondary 
containment system unless the collection syat.m has aufficient excea. capacity to contain run-on or 
infiltration. Such additional capacity muat be aufficlent ~o contai= precipitatlon ~rcm a 25-yaar, 2' · hour 
rainfall event; 

(iii) Free of cracks or gap.; and 

( i v) Designed. and installed. to completaly aurround the tanJe and to cover all lIurrounding earth likely 
to come into contact. with the wasta if rel.a.ad from the tank(a) (i .e. , capable or preventing lateral as well 
as vertical migration of the waate ) . 

(2) vault sYStam8 must be: 

(1) Des1gned or operat.8d t.o contain 100 percent of the capacity of the larveat tank within its 
boundaryi 

( ii ) Designed or operated to prevent run· on or infiltration o f precipitation into the secondary 
containment system unless the collection systam haa sufficient axces. capacity t o contain run·on or 
infiltration. Suc h additional capacity must be suffic1ent to contain precipitation from a 25-year, 24-hour 
ra1nfall event; 

(iii) Construc1:.ed with chamical·reaistant water steps in place at all joints (it any); 

( iv ) Provided with an iurparmaable interior coating or lining that ia compatible with the Btored waste 
and that ~ill prevent c1gration of waate into the concrete; 

( v ) Provided with a means to protect against the formation of and ignition of vapors within the vault, 
it: the waate being stored or treated: 

( AI Meet..s the definition or ignitable waste under S 262 . 21 of thia Cbapt.8r, or 

(B) Meets the definition of reactive wallte under S 262.21 ot this chapter and may form an ignitable or 
explosive vapor; and 
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(vi) Provided wiUl an extarior JlCiaT.u..re barriar or be o'tb..rwise d .. iqned. or opera 'tad t.o prevent 
migra~ion of JlCi.~ure in~o tne vault if the vault i8 aUbject t.o hydraulic presaure. 

(3) Double-walled. t4n.ka mU8~ be: -, 

(i) Designed aa an integral atructure {i.e., an inner ~an.k wit.hin an outer sbell} so t.hat any relaaae 
from ~e inner tank is contained by the OUT.ar shelli 

(11) Protected. if. conatructad of. metal. from bot.b corroaion of. the primary tank interior and the 
external surface of the outer shelli and 

(i11) Provided with a built-in. continuous leak detection ay.teJII capable ot detecting a releaae within 
24 houra or at ~e earliest pract-icable time. if the cromer or operator can demonatrat. to the Regional 
Administrator. and 'the Regional Administrator concurs. 'that the existing leak detection technology or site 
condi tions wil l not allow detection of a relea.ae wi thin 24 hours. 

Nota: The provisions outlined in the St_l Tank Inatit.uta'. (S'I'I ) Standard tor Dual Wall Underground 
Stael Storage Tank" may be used as guidelinea for aspecta of t.he design ot underground steel double-walled 
tanks . 

( f ) Ancillary equipment. must. be provided with tull secondary containment (e.g., trench, jacket.ing, 
double-walled piping) that IDlHlta ~a raquiramanta of paragraphs (b) and (c) ot this section except tor: 

( 1 ) Aboveground piping (exclusive ot flang •• , joints, valve., and connectiona l that are visually 
inspect.ad for leaka on a daily baais; 

( 2 ) Wel ded flanges, welded j ointa, and welded connections that. are v isually i nspect-ad for l eaks on a 
daily basis; 

( 3 ) sealless or magnetic coupling pumps and .... 11 ... valv .. , t.hat. are visually i nspactad for l eaks on 
a daily basis; and 

( 4) Preaaurized abov~round piping syst.ama with aut.omat.ic ahut-o!! devices (e.g., axeeas flew check 
va l ves , f l ow metering ahutdown devices, losa ot presaure· actuated ahut-ot! device.) that are visually inspect.ed 
for leak.a on a daily baaia. 

( g ) The owner or operator may obtain a variance from the requiramanu of thia Section if the Ragienal 
Admin i strator finds, a8 a result. of a damonstrat.ion by the owner er operator, either: that alternative design 
and operating practices , together wit.h location characteristics, will prevent. the migration of hazardoua waste 
o r hazardous const..1t.uenta into the ground wat.r or aurface water at l .. st aa etfettively a. secondary 
containment during the active life of the tarut ayst_ or t.hat in the event ot a releaae that. doee migrate to 
ground water or surface watar. no 8ubat.antial preaant or potential hazard will be posed to human health or the 
e nvironment . New underground tank systems may not. per a demonstration in accordance wi th paragraph ( 9 ) ( 2 ) o f 
t. his sect ion, be exempted. from t.he secondary cont.a.i nment requirama.nta of this sect.ion. Application · for a 
varl.anee as allowed in paragraph (g) ot t.his sect.ion doea not waive ccmpliance with the requirement.s ot: this 
subpart. for new t.ank sy.tame. (1) In deciding wbether to grant. a variance baaad on a damcnatra"tion of 
equl.val~t prot.ection o f ground wat.er and surface watar, the Regional Adminiat.rator will consider: 

(i) The nature and quant.it.y of the waste; 

( 11) The propoaad alte.rn.ate deaiqn and operat.ion; 

(ii i) The hydrogeologic setting of the faciliry, including the thickness of soils between the tank 
s)'1lt.am and ground wat.er; and 

( iv) All ot.her tactors that would influence t he quality and mobility of the hazardous constituents and 
t he potent.lal for them to migrate to ground water or surtace water. 

(2 ) In deciding whether t.o grant a variance, baaed on a demonstration o f no eubst.antial present or 
potenti a l hazard, t.he Raql.onal Administ.rator wi l l consider: 

( 1 ) The potential adverse eftecta on ground water, aurtace water, and land quality taking int.o 
account: 

( A) The physical and chemical charact.erist.ica ot the waate in t.he tank eystem, including its potential 
for migrat.ion, 

l 
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(B) The hydroqaoloqical characteristics of the h,cility and aurroundinq land, 

(C) The potential for health risk. cau.ed by human axpoaura to waate constituent..8, 

(D ) The potential for da.mage to wildlHe, crop., veqet.at.ion, and phyalcal .uucturas CAuaed by 
exposure to w_te conatituant., and 

(E l The persistence and pe.rlIWUlen.ce at 'the po'tent.1&l adVerae etfecu; 

( 11) The potent.ial adver.e effect.a of a relu. .. 00 ground-water quality, tAk.1ng int.o account: 

( A) The quant.ity and qualit.y of qround water and the directioo of qround-.... ater flow, 

(B) The prox1m1ty and .... lthdrawal rate. of wat.er in 'the Area, 

(C l The currant and fut.ure us .. of ground water in the area, and 

(O) The existing quAlity of ground water, i ncluding other sou.rcaa of contaminat.i on and their 
c umulat i ve impact. on the ground-wat.er qualit.y; 

( iii ) The potent.ial adverse effecta of a releaae on aurface water qual ity, takioq i nt.o account: 

(Al The quantity and quality of ground water and tbe diract.ion of ground-water flaw' , 

(B) The pat.terna of rainfall in the rag-lon, 

( C) 'The proximity of the tank .y.~ to aurface watars, 

(D) The current and future uses of surface waters in the area and any water qual1ty at.an'darda 
est.ablished for tho .. surfac:. waters, and. 

(E) The existing quality of aurface ..... ter, including ot.her sources of contaminat.ion and the cumulative 
impact on BurfaclI-water quality; and 

(iv) The potential advers. effects of A relea_ on the land surrounding the tank SYStlllll, t.alt1ng int.o 
account.: 

fA) The patterns of rainf.ll in t.he region, and 

(B) The current and fut.ure uaea of the surrounding land. . 

( 3 ) The owner or operator of a tank sya~, for which a variance from aecondary contai..nll&nt. had been 
g ranted i n Accordance .... It.h the requiremanu of parAgraph (g)(l) of this sect.ion, At which a release of 
haz.ardous wasta ha.s occurred from the primary tank aystem hut haa not migrated beyond t.he zone at engineering 
control ( as established i n the variance), must: 

( 1 ) c omply .... itb the requiramenta at S 265 . 196, except paragraph (d); and 

( 1i ) Dacon~aminat8 or remove contaminated aoil to the extant nece •• ary to: 

f A) Enable the t.anX .ystam, t:or which t.~ variance w •• grant.ad , to %Waw. operation with the 
ca.pabil i ty t:or the detect.ion of and. reaponae to relaaMs at leaat 8quivAlen~ to the capability it had prior to 
the releasB, and 

( B) Prevent t.he migrat.ion of baurdous waate or ha%ardou. const.ituents to ground water or aurface 
wa. t ar ; and 

( 11i ) I! contaminated ao11 cannot be reJlCvad or d.:ontaminated in accordance .... 1th paragraph (g)(3)(11) 
o f this section, comply with the raquir.meota of S 265.197(b); 

( 4 ) The owner or operator of a tan): system, for which 4 variance frca secondary containment had been 
g rant.ed 1 n accordance wit.h the requir.meota of paragrapb (q)(l ) of thi. aection, at .... hieh a release of 
ha::ardoua waste has occurred frca the pr1mary tank systlB and hu m1qrat8C1 beyond the zone of eng in_ring 
control (48 established in the va.rianc:. ) , must: 

(i) comply w1th the requirementa of S 265.196(a), (b), (e), and Cd); and 
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(ii) Prevent t.he migration ot hazardou. W_Ut or hazardous conatit.uenu t.o ground wat.er or surtace 
water. it poe_ible. and decontamiD.4't8 or remove contaminated aoil. It cont.&m1D.4tad aoi1 canna': be 
decont.am1nat.8d or rllllDCYed. or it ground wat.er haa been cont.am1.nata::!., the owner or operator !Wat. cCZDp1y wit.h t.he 
requirement.a ot S 265.197(b); 

(11i) I f repairing, replacing, or reinatalling the tank ayatem. provide aacondary ccntaill!DBo.t in 
accordance wi t.h t.he requirement.s ot paragraphs (a) t.b.rouqh (t) ot this settion or reapply for a variance trom 
secondary cont.ainmant. and meet. the requiramanu tor n.., t&nX ay.t.ams in S 265.192 it the t.aD.k _yatalll i_ 
replaced. The O\ffler or operat.or muat comply with th_. requiraDanta even it contaminated 80i1 can be 
decontaminated or rBlDO'Yeci, and ground water or surtace ..,atar baa DOt been cont.am1na.tad. 

(h) The following procedures muat. be followed io. order to r-=lueat. a variance trCZD aecondary 
containment: 

(1) The Regional Administ.rator must be notified 1n writ.ing by the owner or operator t.hat. he int.enda t.o 
conduct. and aubmit a demonsuat.ion for a variance trom secondary conta.icmtlnt. as allowed in paragraph (g) of 
t.his Bect.ion according to th~ following 8cbedule: 

(1) For existing tan): 8y-9tama, at l east 24 moo.t.hs prior t.o the data t.bat sBcondary conta.inment. crust. be 
provided in accordance with paragraph (a) a! t.bis section; and 

(ii) For nsw tank syst.ama, at least )0 days prior to entering io.to a contraC't fer insullation of the 
tank syst.em. 

(2) As part of the not.:ficatlon, the owner or operator muat alao submit to the Regional Administrat.or 
a description of the steps necessary to condu~ the damonst.rat~on and a timetable for completing each ot the 
steps. The demonstration must. addresa eaCh o~ t.he factora liated in paragraph (g)(l) er paragrapb (g)(2) of 
this sect.ion. 

(3) The demonstrat.ior: !o:- a varianca must. be completed and su.bm.1tted to the Regional Administrator 
wit.hin 180 days after notifylnQ ~he Regional Administrator of int.ao.~ to conduct the demons~ration. 

(4) The Regional Admlnlatrator will lnform tba public , througb a o. ..... paper notice, ot the availability 
of the demonstration for a varlance . The not.lce shall be placed io. a daily or w_kly major local n ..... paper ot 
general circulation and shal: ~rovid. at laaat )0 day. [ree t.he date or the notic. tor the public to review and 
C0=m8o.t on the demonatration tor a variance_ ~e Regional Adm1niatraeor alao will hold a public hearing, in 
response to a requeat or at. hl. own diacretlo .. , whenever such a heario.g migbt clarify one or more issues 
concerning the demonstratior. =or a variance. Public notice of the beario.g will be given at least 30 daye prior 
to the date of the hearing anC: =-ay be giv&!", lilt the .4DI tl.me aa notice or the opport.unity fer the public to 
reviaw and coament on t.he demonstration. Th •• e 'tWo notic-es may be eombinad. 

(5) The Regional Ad.rc..:. .. ~s~rator wil: approve or disapprove tbe reque.t tor a variance within 90 days of 
receipt. of the demonstrat.ion ~ r::: tne owner or operat.or and will not.1fy in writing the owner or operator and 
each person who submi':ted wr:~:~~ ccmmants c: request.ed not.ice of the variance deciaion. It the damonstration 
for a variance is incompleta cr caes not l~= ! ude sufficient information, the 90-day time period will begin when 
the Regional ~n1etrator r.c.~Y.s a cc=p l a:a demcn8t.ratlon , includio.g all intormation nec .... ry to make a 
final det8Illl..inat1on. I f the p ',,;,::.:' = COlmD8Jlt per led in para9raph (b) (4) of this section is extended, the 90-day 
time period will be similarly •• :ended. 

{i) All tank .YSt8l!l8. ;.:r:tll .uch t:'31 as secondary conta.1nmant. IDIHIting the requiraments of this 
section i8 provided, must com?:y wi~ t.he :c:lowlng: 

(1) For non-ent.BraDl. ~r:dBrgroun~ :L~K., a 1.~ test. that meate the requiremanta of S 26S.191(b)(S) 
muet. be conducted at least. ann~ally; 

(2) For other than r:c~-tlnt..era.bl. :.;..-:oan;round t..a1' •• U and tor all ancillary equipment, an annual leak 
test., as described in para9rap .. (i){1) of t~!S sectior:. 0: L~ iotarnal ihspect.ion or other tank integrity 
ax.aminat.ion by an independent. :;, .. a.lified, req18tared prot •• 81ona.l engineer that addressee cracks, leaks, 
corrosion , and eroaion must =>e conducted a:. : _st ann~':':.,._ The ownar or oparator mUIlt. remove the atored wallte 
tram the tank, it necessary, ~ allow t.he Cor.Qlt.lon 0: .:: :'~t.8rnal t.ank .urface. t.o be aaae.aed. 

Note: The praC't.icaa c: •• cribacl. in t..:la American P.t.rclaum Inetit.ut8 (API) Publication Guida tor 
Inspection ot Refining Equi~'; , Chapter x..::!. Atmoapoaric: and Lew Pna.ur. Stor.ge Tank., II 4th e41tion. 
1981, may be used, when app lic:aole, as guideline. for ..... dng the overall condition at the tank system. 

(J) The O\ffler 0:- operato:- must. fIIa.l:1.:.&in on f11e at ~e facility a record at the reeuit8 ot the 
assessments conducted in accc:-c:~~ce with para;ra?hs (i) ( ll ~~ouqb (1)(3) of thi8 section. 
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(4) If a tank ayaeam or camponen~ i8 found to be leaking or un!i~-tor-u.e aa a resul~ at the leak teat 
or assessmant in paragrapha (i ) (l ) through (il(3 ) ot thi. section, the owner or operator ~~at cc:ply with the 
req~remants of S 26S.196. 

(Information collec~ion requirements contained 10 paragraph. (c)-(e) and (g)-(i) were approved by ~he Office of 
MAnagement and Budget under control number 20S0-00S0) 

[ 51 FR 25479, July 14, 1986; 51 FR 29430, Aug. 15. 1986, aa &maDded at 53 FR 34087, Sep~. 2, 1988] 

S 265.194 General oper.e1ng requiramanta. 

(a) Hazardoua ...... tes or treatment reagen~s must not be placed in a tank syatem if ~hey could cause the 
tanlc., its ancillary equipment, or the seconcla..ry conta1.nmant aya"t8111 to rupture, leak, corrode, or othBroO'iae 
fail. 

( b) The owner or oper.~cr must use appropriate contrels and practices to prevent spills and overflowu 
from tank or secondary containman~ sy.~8III •• These include at • minimum: 

( 1 ) Spil l prevention con~rol8 (e.g, check valves, dry d..1scount couplings); 

(2) Overfill prevention controls (e.g, level sanaing devices, high level alarms, autcma~ic feed 
cutoff. or trypa •• ~o a standby tank); and 

(3) Maintenance of suffici.n~ freaboard in uncovered tanks to preven~ overtopping by wave or wind 
ac~ion or by precipi~ation. 

(c) The owner or operator mu.t comply wi~h the requiraman-ea of S 265.196 if a l .. k or spill occurs in 
the tank system. 

( Information collection requirement. contained in paragraph (c) ware approved by the Office of M4nagemant and 
Budget under control number 20S0-0050) 

S 26S.195 Inspections. 

(a) The owner or operator mu.t inspect, .... h.re preHnt, at least once each opar.t,cng day: 

(1) Overfill/spill control equipment (e.g., .... aate-fead cutoff sY1ltelD8, bypass syaUlDB, and drainage 
systems ) to ensure that it is in good work.!ng order: 

( 2) The aboveground portions of the tank system, if any, to detect corrosion or r.l ..... of waste; 

( 3) Data gathered from IIIOnitoring equipment and l .. k-detection equipment, (e.g., pr .. aure and 
temperature gauges, monitoring ..... 11s ) to ensure that the tank spt.em is being operated according to its deSign; 
and 

(4) The construct.ion materials and the area iDmJeC1iataly surrounding the externally acc.ssible portion 
o f t he tank sY.Btem including secondary cont.ainment structures (e.g., dik.s) to detect. erosion or signs of 
~eleases of hazardous wasta (e.g., .... et apota, dead vegetation); 

Note: Sect.ion 26S . 1S(c) requires the owner or operator to remedy any deterioration or malfunction he 
finds. Section 26S.196 raquir .. the owner or oparator to notify t.he Regional Adc1n1at.rator within 24 hours at 
confirmlng a release. Also, 40 CFR part 302 may require the owner or operator to notify the National Response 
Cent8r of a release. 

(b ) The owner or operator mu.t inap-=t. cathodic prot.ect.ion syatlmlB, it' pre.ant, according t.o, at a 
minimum, the follOoil.ng achedule to ensure that they are tunC";ioning properly: 

( 1) Th. proper operation of the cathod..1c protection syat.e.lll muat be confirmed within aix months atter 
init.ial installation, and annually thereafter; and 

( 2) All sources of impreSaed current must be inspected and/or tested, as appropriate, at least. 
bimonth l y ( i . e., evary otber month). 

Note: The practices de.cribed in the Hae10nal Aaaoc:iation of Corrodon Engineers (HACE) atandard, 
Recommended Pract.ice (RP-02-8S) -- Control of External Corrosion on Metallic Buried, Partially Buried, or 

Sub::llBrgad Liquid Storage Systama," and the American PetroleWII Institute (APi ) Publication 1632, Cat.,od.lc 
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ProUlC"tion of Undu-ground PetroleWII Storage Ta.nk..a and Piping Syat.u , •• may be used., whu-e applicable , as 
guidelinea in maintaining and inspect1ng cathodic prcUlc:t.ion aystams. 

(c j The owner or oparator must document in the operat1ng record of the facility an i nspection of tl,08e 
items in paragrapha (al and ( b) of this sacUon. 

(Information collection raqu.1raments cont.a.ined in p&ragrapba (a j- (c) ... re approved. by the Office of M.a.nagament 
and Budget under control number 2050-0050 ) 

S 265.196 Reaponse to leaktl or spills and dispoaition ot lea.ICing or unfit-tor-uae tank. syn.cna. 

A tank systam or aecondary containment ayatam trom which there haa been a leak. or spill, or which i8 
unfit tor uae, muat be removed from service 1lIID8d1ately, 4.Dd the OIoiOar or operator must sstisfy the following 
requ1rEUDBnts: 

fal Cessation ot uae ; prevent tlow or addition of wastas. The owner or operator must immediately stop 
the now of hazardoWi w.ate in'to the tank. system or saconda.ry containmant system and inspect the aystem to 
determine the caus. of the releaBe. 

(b) Removal of waste tram tank. system or secondary containment system. (1) If the release was from the 
tank. system, the OWDar or operator must, within 24 hours after detaction of the leak. or, if t.he ownar or 
operator daJEDnatrst._ that that is not. posaible, at the aarli_t practicable time r8llDOVe as much of t.he waste 
as ie necessa..ry t.o prevent further release of h.u:ardoWi wasta to the environment and to allOW' inspection a.nd 
repair of the tank system to be performed. 

(2) I f the relsaa. was to II aecondary containment a}'1ltam, all released materials must be raJEDved 
wi thin 24 hours or in as t.1..maly a manner .. is possible to prevent h&rm to human health and t.be snvironttent. . 

(c) Containment of visible releases to the environment. The owner or operator must immediately conduct 
a viBual inspection of the release and, baaed upon that inspection: 

(1) Prevent turther migration of the leak or apill to soils or surface water; and 

( 2) Ramcve, and properly dispose of, any visible contamination of the eoil or surface water . 

(dl Notifications, reporta . (1 ) Any release to the environment., except aa provided in paragraph ( d )( 2) 
of this BeetioD, muat be reported to th. Regional Adminiatrator within 2' hours of detection. If the releaae 
has been reported purauant to 40 CFR part 302, that report will satiafy this requirement. 

(2) A leak. or spill of hazardous waste that is: 

( 1 ) Less than or equal to a quantity ot on. (1) pound., and 

(·11) Immediately contcned a.nd claa.nad-up ia axe:mptad. trom the requiremants of t.i.ia paragrapb. 

(3) Within 30 daye of datect.ion of a rale ... to the environment, a report containing the tollowing 
information mUBt be submitted to the RagionAl Administrator: 

(i) Likely route of migration of the release; 

(ii) Cbaracteristica of the surrounding soil (soil composition, geology, hydrogeoloqy, climate); 

( iii ) Results of any monitoring or sampling conducted in connection wit.h the release, (if available). 
If sampling or zaonltoring dat.a relating to the rele .. e are not available within 30 days, thea. data must be 

submitt.ed to the Regional Adml.nistrator as aoon aa thll}' baccma available.; 

( iv ) Prox1mity to dcwngradient drL~king water, Burface water, and population areas; and 

( v ) Oescription of reapon .. actiona taKen or planned. 

( e) Provision of secondary con't&1nmant, repair, or cloaure. ( 1) Unless the owner or operator sat1efies 
the requirements of paragraph. (a) (2) through (4) of this .eetlon, the 'tank aystam must. be closed in 
accordance with S 265.197. 

( 2) It the causa of the releaae waa a spill that baa not damaged the integrity ot the Bystem, the 
owner / operator may return the B}'1ItaID to s8....'"Vic. a. aoon as the releasacl waste is re.n:oved and repalIs, i t 
necessary, are made. 
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{ 3) I f the cauae of the re1 __ v_ • leak. frCI:II the primary tank .ystam into the sltCondary conta.inmant 
system, t.he system muSt be repa1.red prior to returnl.ng the tank system to servJ.ce. 

(4) If the source of tlle releaee va. a lea.k t.o the environment. frCI:II a cCl:llponent. of a tank system 
without. aecono.&.ry conta~nt. the cwner/ope.rator llluat provid. the compo:D.m1t of the .yetam frCI:II wb.1ch the leak 
occurred with secondary contai.nmllnt t.hat satisfie. the reqU1.ramenu of 5 265.193 before it can be returned to 

service, unles. the source of the leak is an aboveground portion of a tank systam. It' the source is an 
aboveground component that can be inspected. visually, the component llluat be repaired and may bill returned to 
service without secondary conUlinment. as long as the requ1.rBlDCloU of paragrapb (f) of this section are 
satisfied. It a cClllponent. is replaced to comply vith the requ1.rMD8ltU of this s!lbparagraph. that. component must 
satisfy the requirements for naw tank systama or componenu in 55 265.192 and 265.193 . Additionally, if a leak 
has occurred in any portion of a tank S¥StaII! component that is not readily acces.ible for ViSUAl inspection 
( e. g., the bottom of an inqround or onground tank). the ent1.r. component must be provided with 8ltCondary 
containment in accordance wit.h 5 265.193 prior to being returned to use. 

(f) Certification of major repal..rs. If the Oomer or operator haa repa1.red a tank syst.am in accordance 
with paragraph (e) of thi8 aection, and the r.~r has been extensive (e.g., installat.ion of an internal liner; 
repal.r of a ruptured pr:uoary containment. or secono..ary conta1.nmant vessal), the tank system must not be re'turned 
to seNl.Ce unless the owner/operator Mil obtAined a cort.ifica'tlon by an indape.nden't. qualified, registered 
professional engineer in accordance with 5 270.1:ld : that the repaired ays'tBm is capable of handling hazardous 
was'tes withou't release for th. int.ended IHe of the sys'tam. This certifica'tion mua't be sul:lm.1t'ted to 'the 
Regional Adminis'trawr within 88Ven days after re'turn11l9 the taM sr-t.e= 'to ua •• 

Note: The Regional Ad.m1nistrator may, or. the baais o~ any information received t.hat there is or haa 
been a release of hazardoua wut.e 0:: M.azardous cona'ti tuenta into the envircnmen't, issue an order under ReM 

sBC'tion 30041v), 3008{h) . or 7003(a ) requiring corrective ac'tlon or such other reaponse as deemed necessary to 
pro'tBct human health or t.h •• rrvirorurant.. 

No'te: See 5 265.15(c) for t~. requirement.a necessary to romedy a failure. Also, 40 CFR part 302 
requires the owner or operawr w not.Hy th. Nat.ional R_ponse Center of a r.l .... of any --r.portable 
quanti ty. ' , 

( Information collect.ion requirBIIIBnt.8 con't41ned ir. paragraph. (d l -(!) were approved by t.he Office of Management 
and Budget. under control number 2050-0050) 

[ 51 FR .25479, July 14, 1986, u amended at 53 FR )4087, Sept. 2. 1988} 

5 265.197 Closure and pO.t.-cloaur; car •. 

(al At. closure of a t.ank ay.tCl, the owner or oparator must. ramave or dec:ont:a.m1nate all waat.e 
residues . contaminated containment aystam compon.n'ta (liner •• etc.), con'tam!natad soil •• and structures and 
equipmont cont.am.inated .... ith waat.8. a..,e IIl4n4ge the.: .. a hazardous wasu. unl.a. 5 261.3(d) of t.hi8 Chapt.er 
applies. The closure plan. closure act.:vlt.ies. coat. es'tillla'tes for closure. and financial responsibility. for 
tank syst.8mS must meet all of the raq~lr.manta apBCiried in aubpar'ta G and B of this part. 

(b) If the owner or operator damonstrat..a tnat not. all con'tamina'tad aoila can be practicably removed 
or decontaminated as requ1.red ir. p.!:a:;:aph (a ) o! :~.19 section. tnen the owner or oparawr ll!Uat close 'the tank 
system and perform pos't - closure care !~ IIccordanc ..... lth t.he closure and poet.-closure care requ1rement.s 'tha't 
apply t.o landfills (5 265.310) In adc:tlon, for t.n. purposes or closure, post.-closure. and financial 
responsibilit.y, such a 'taM 8YS'tem la tnen conSlde:ed to be a land!!ll, and t.he owner or operator llluat. moet. all 
of the requiremBO'ts for landfil l s apec:tled in suopa.r'ts G and B or this paxt.. 

( e ) If an owner or opera to: r:as a t.ank aystam which doea not have secondary cont.ainmBn't that. meet.s the 
requiremonts of 5 265.193 fb) througr: : r) and whict 18 not. BX8m?t !rom t.he aecondary containment requirement8 in 

L- accordance with 5 265.193(9), t.han. 

( 1 ) The cloaure plan fo!:" ':.!":a :.an.it aY1lt.a.i:ll C""':II':. incluc1a oct:". a plan for complying wit.h paragraph (a) of 
t.his section and a cont.ingent plan !o: complying .... :~ paragrapr: r o ) of thi8 sect.ion_ 

( 2) II contingent post-c l ollura plan for complylng Wl:.. ... pa..ragraph (b) of this aec:'tion mus't be prepared 
and submi'tt.ed as par't of the per:lt application. 

(3) The coa't estimatea calc~lated for cloaure and poat-cloaur. care muat. reflect. the coate ot 
complying with the con'tingent clo.~re plan and the cont.ingent. ?Q8t-closuxe plan, if thes. coats are graa'ter 
'than t.he COS'tB of complying wi'th ~~e c l oaure plan pcspared to~ ~e expected cloaure under paragraph (a) of th1s 
sect.ion. 
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(4) Financial as.urance must. ba baaed on ";,,'1 . coat. •• t. l..:l.at. •• in par.~rape (c ) (3) ot thia aeet.ion . 

( 5 ) For t.he purposes o f the contingen t. c:otI ~e and poa :.· c !osure pl a !" .•. such a t.ank. ayst.em is 
considered to be a landfill, and the cont.1Dgent. ~.AnA mu.t. =--:. a ll of tn. c.o. ur e , poat.-closure, and tinancial 
responaibilit.y raquirfD8llU for landfills under .\Wpa.rt.a G ana a o t t.hi. par... 

(Information collect.ion requirement.s contained ~ r. p&ragrapha l a l - (c ) were a pproved by the Otfica of Management. 
and Budget. under con~ol number 2050-0050) 

5 265 . 198 Special requirement.. for ignitable or r .. ct.lve w •• t. .. . 

( a) Ignitable or react.ive waste must. not. be placed in a t ank ayat.am. ~' le.s: 

(1 ) The w.sta 18 treated, rendered, o r ml.Jr:1iK1 before or :..=mediate} y a ~:..ar placamant 1n the tank syst.am 
so that: 

( i ) The resulting wasta, mixture, or cU .. olved maUrl a.: no longe: ~:.. t. he definition of igniULble or 
react.ive wast.e under 55 261.21 or 261 .23 of t.~. cn.ptar; and 

( 11) Section 265.17 (b ) is campl1ed wi th; or 

(2) The wasta is st.ored or treated in auen a .... y th.t. ~t. ia protect,8d !rom any lllateri.l or condit.iona 
that lllay c.use tne w.ste to ignit.e or react; or 

( 3) The tank syatem ia used aolely for emergencie •• 

( b) The owner or oparator of • f.c i l it.y "'h~re i gn i t.ab l e or r eact.lV. wasta i •• t.ored or treated in 
t anks must. comply with the raquiramenu for t.he main t.enance o ! prot.act.ive d !.:.anc aa bet.ween t.he waste 
lII4llagament. area and any public ways , street.s, alleys, or an ad j Oin1ng propar:: y l ine that. can be built. upon as 
required in Tabl •• 2- 1 through 2-6 of tb. Nat.iona l Fire Protact.100 Aaaociat.!on ' . Flammable and Combuat.lble 
L1quids Code," ( 1977 or 1981 ) , ( incorporated by ["IIterence, s_ S 260 . 11 ) . 

5 265.199 Special raqu..1rU8ota for incompa~l.ble wastes. 

( a ) Incompa~ible waat.ea, or incompat.ible waste and m4t4rlals, must. no~ be placed in the same tank 
system, unles s S 265.17(b) is complied with. 

( b ) 8azardou. wasu must. not. ba placed in a t.ank syst.&::I t.hat haa not. been dacont.a.m1natad and that 
previously held an incomp.tible waste or material. un l e.s 5 26~ . :7 ( b) is comp li ed with. 

S 265.200 Waate .nalysia and trial teat.s. 

In addit.ion t.o performing t.he waste ac.alyai. required by S 265.13. !";'1 8 a.mer or operator muet., 
whenever II. tank system is to be used to t.re.t. Che.mJ.C41I y or t.o at.ore • haz.a.rdous waste that is substant.ially 
different. from w.st.e previous l y t. r eated or at.ored 10 that. tank system; or t.reat. chBmically a hazardous wast.e 
.... it.h a eUb8t..a.nti.lly dit!erent. prOCHs than any prev i ously uaed in th.t. t.anK syst.am: 

( a ) Conduct wasta analyses and trial treatment. or stor age t.eats (e . g . , bench-Beale or pilot-plant 
scale t.est.s); or 

( b ) Obt.ain written, documented information 00 .1III.11ar wasta under s1=11ar operating conditiona to show 
t.hat. the proposed t.reatlDBnt. or st.orage will meat. the requiremenUi of 5 265.194 ( II). 

Not.e: Sect.ion 265.13 require. the wa.te analysi. plan t.o include analyse. needed to comply with 55 
265.198 and 265.199 . Section 265 . 73 requirea the owner or operator to pl.ce t.he re.ults from each wa.ta 
Ilnalysis and ttial test., or t.he documanu.d 1nfonnat.ion, in the operat.ing record of the facility. 

S 265.2 01 Specl.l requirement.s for qenerator. of baewaen 100 and 1,000 kg/me that accumulate hazardous waste in 
t.anks . 

( a) The requirements of t.his sect.ioo apply to &mall quant.ity generators of more t.han 100 kg but. le •• 
t.han 1,000 kg of hazardous w •• t.e in II. calendar ment.h, t.hat. accumulate hazardous waste in tanks fo r lea. than 
180 daye (or 270 days if the gener ator must sb.i.p the waste qr_tar than 200 miles), and do not accumulate over 
6 ,000 kg on-site at. any time. 

( b ) Ganerat.ors of between 100 .nd 1,000 kg/ me hazardous w •• te must comply wit.h the following gener. l 
ope r at.ing requlrement.a: 
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(ll Tnau:.nt. or atorage ot huardoua waata in 'tanka muat camply with S 265.17{b). 

(2) 8azardoua waatea or traaurant reagents muat not be placed in a unk it they could cause the tanle 
or ita inner liner to rupt.ure, leak, corrode, or otherwis. fail before the end ot ita intended lite. 

(3) Uncovered tanka must be operated to ensure at l_at 60 cent.uetars (2 teet) of freeboard, unle8s 
the tank 1s equipped with a ccnt.ainment atr1lC't.ure (e. g., dike or 'trench l, a drainage control systBlll. 0:- a 
diversion atructure (e.g., standby tank) with. capacity that. equala or axceeda the voluma of the top 60 
centimetera (2 teet) of the tank. 

(4) Where hazardous waate ia continuoualy fed in'to a unk, the tank must be equipped with a means to 
atop this inflow (a.g., wUte feed cute!! syst.alll or by-paaa aystam to a stand-by tank). 

Nota: These ayetame are intended to be uaed in the event ot a leale or overflow tram t.he tank due to a 
system tailure (a. g., a malfunction in the treatment proc .. s, a crack in the t:.an.Ic, atc.). 

(c) Generatora ot betwaep. 100 and 1, 000 Jr.:g/me acc::umu.lat.ing haz.a.rdoua waate in tanJr.:.a lIlust inspect. 
where present: 

( 1 ) Discharge control equipment (B.g., waate teed cutotf syatama, by-paa. ayatema. and drainage 
ayatema) at least once each operating day, to ensure that it i8 in good worJr.:inq order; 

(2) Data gathered from JlDnitoring equipaln't (e.g., pre.aure and t~rature gaug.a) at least once each 
operating day to en8ure that the tank is being operated accorcUng t.o it.s design; 

(3) The level of waate in the tank at leaat once each operating day to ensure compliance with S 
265.201(b)(3); 

(4) The construction materials of the tanJr.: at l .. st w_k..1y to detact corrosion or leaidng of fixturas 
or seams; and 

(5) Tbe construction maUlriala of, and the ar .. 1lIII*:iiataly .urrouncUnq, cUscharge confinemant 
structure. (a.g., dlkea) at lea at w_k..1y to detect eroaion or obVioua aign. of laaltage (e.g., wet .pots or dead 
vegetation) . 

Note: As required by S 265.15(c), the owner or operator must remedy any deterioration or maHunC'tion 
he finda. 

(d) Generatora of be~ 100 and 1,000 kg/me aceumulating hazardoua waate in t.&nJta muat, upon closure 
of the facility, remove all hazardous wuta from tanks, diacJlarqe control equip_nt, and diacb.arge confinament 
BtruCt1,l.rea. 

Note: At closura, as throughout tha operatin9 period, unleaa the owner or operator can dBlllOnstrate, in 
accordance with S 261.3(c) or (d) of 'I:_"'Ii. chapter, that. any aolid wuta removed from hi. t.ank is not a 
haz:a.rdous waste, the owner or operator beccme. a generator of haz.a.rdous waate and mu.'t manage it in accordanca 
with all applicable requirementa of pa.rt.a 262, 263. and 265 of this chap'tar. 

(a) Genarators of batween 100 and 1,000 kg/me mu.t . comply wit.h the following special requiremants for 
ignitable or raactive waste: 

( 1) Ignitable or reactive waata lIlust not be placed in a tanJr.:, unl •• s: 

( i) Tha waste is treated, rendered, or mixed bafore or 1::mediately after placament in a tanJr.: 80 that 
(A) the resulting wasta, mixture, or disaolution of material no longer meets the definition of ignit.able or 
react~va waste under S 261.21 or S 261.23 of thls chapter, and fB) S 265.17(b) i8 ccmplied with; or 

( 11) The waate ia atored or treat-.:1 in suCh a way that it. ia protacted frOlll any material or conditions 
that may cause the waate to ignl ta or react; or 

( lii) Tha tank ia used 801aly tor emarqanciea. 

( 2) The owner or operator of a facility which treats or atores ignitable or reactive wa.te in covered 
tanks Clust comply with the buffer zone requirlDClta for tanka cona1ned in Tabl_ 2 - 1 through 2-6 of the 
National Fire Protection Aaaociation'a --Flammable and Combustible Liquida Code," (1977 or 1981) (incorporated 
by reference, Baa S 260.11). 
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(!) Ganaratora of between 100 and 1,000 kg/me mlat comply witb t.b.a tOllCW'iDg special requirements tor 
incompatible wastes: 

(1) Incompatible waates. or incampat1ble waat.a and materiala. (a .. Appendix V for examples) must not 
be placed in the same tank. unl .. s S 265.17(b) 1:s complied. with. 

( 2) 8azardous waate must not be placed in an unwaahed tank which prev i Olaly held an incampat1bl e wasta 
or material. unles. S 265 . 17(b) is complied with. 

( 51 FR 25479. July 14. 1986, aa amended at 53 FR 34087. Sept . 2. 1988) 

Subpan 11: -- Surface Impoundmenu 

S 265.2io Applicabiliey . 

The regulations in this subpan apply to owners and operators of facilitie. that use surface 
impoundments to treat. store. or diapoae at bazard.cua waate. except aa S 265.1 providea otherwise. 

S 265 . 221 Design raquiremenu. 

(a ) The ownar or operator ot a surface 1mp::lundmant muat install tva or mora liners and leachate 
collection systam in accordance with S 264.221(c) of thia chaptar. with r .. pect to each naw uni t. replacement 
ot an existing unit, or lateral expanaion ot an ex.1ating unit that. i. within the area ident.Hied in the Part A 
permit application. and with respect to waat.e rece.1vad beginning Kay 8. 1985. 

( b ) The ownar or operator ot each unit ret8rTed to in paragraph ( a ) ot this aact.ion must not1ty the 
Regional Administrator at least sixey daya prior to receiv ing wast.a. The owner or operator at each t aci l iey 
submitting notice must tile a Part 8 applicatiOn within six montha of the receipt ot such notice . 

( c ) Paragraph ( al ot thia sect.ion wil l not apply it the ownar or operator demon.trates to the Regional 
Administrator, and t.be Ragional Adminiauator t inda tor auch al1%"tace impoundment. that alternative design and 
operating pr actic ... togethar with locaUon cbaractariat1ee, will prevent t.ba migration ot any haurdous 
constituent into the ground water or surtace water at leaat ae ettectiv.ly as auch linera and l_chate 
collection systems. 

( d ) The double liner requiramant set tortb in paragraph (a) at thia 8ection may be waived by the 
Regional Administrator tor any menoUll. it: 

( 1 ) The monotil~ contains only hazardoue waat .. trom foundry furnace amiaaion control a or metal 
casting molding sand, and such waet .. do not contain conat1tuenta which would render the waste. hazardous for 
reasons othar than the Tox1ciey Characterist.ic in S 261.24 of thia chapter. with EPA Hazardous Waate Numbers 
0004 through 0017: and 

(2 ) ( l) ( A) The manotill haa at. leaat one linar tor which there ia no evidence that such liner in 
leaking. For the purpoa_ of thia paragraph the tarm ~'l1nar " maans a liner deaigned, conauuctad, instAlled, 
and operated to prevent. ha%a.rdola waata from paaaing into the liner at any time dl1%"ing the active l ite of the 
fac il i t y, or a liner deaigned , c onstructed. installed. and operated to prsvent hazardoua waata f rom migrating 
beyond the l iner to adjacent. subsurface aoil, ground water, or aurtac. water at any time during the active lite 
ot the facility. In the caae of any surface lmpo~nt which haa been exempted trom the requ!.rlllll8tltB of 
paragraph ( 4) ot thia aect10n on the baaia ot a liner d_igned. conatruct.o . inst&.lled. and operated to prevent 
hazardous wasta from paasing beyond the l~er, at the cloaure ot such impoundDlnt. the owner or operator must 
ramoye or decontaminate all waste reaiduas, a l l contaminated liner mat.arial, and contaminated soil to the 
extent practicable. It all contaminated aoil it i. not ramoved or decontaminated. t.he owner ot operator ot auch 
impoundment muat comply with appropriat.e post.-cloaure requirementa, including but not limit.ed t.o ground-water 
monitoring and corrective action: 

( 8) The lIIonot111 is lcx:atad. more than ona-qua.rtar m11a trom an underground source of drinking water 
(as that tarm is deUned in S 144. J ot this chaptar); and 

( C) The monotill is in compliance with generall y applicable ground-water monitoring requirementa t or 
faCilities wi~~ parmits under RCRA aection J005(C)i or 

( 11 ) The o.mar or operator demonatrat.a t.hat the monotill i. located, d .. lgned and operat.ed 80 a. to 
a.sl1%"e that there will be no migration ot any ~d.cus constituent int.o ground watar or aurtaee water at any 
future time. 
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(e) In the ca_ of any unit. in ... hich the 11ner and leacb.ata collettion .yst.am haa been inst.alled 
pursuant. to t.he requirement.. of paragraph (a) of this sect.i on and in good faith cOUlpliance ... iti'!. paragraph l a l 
of this s8C'tion and witil guidance dcx:umanu gOYarn.lng liners and l eacll4t..e collec'tion .y.t.ams under paragraph 
(al of thi. 8ection, no liner or leachate collettion sy.t.am which is d1!te.rant frClll t.hat. Which was so installed 
pursuant. to paragraph ( al of thi •• .:::tian will be requ1red tor .uch unit. by t.he Regional Ad..mini.trator whan 
is.uing t.he first. perudt. to .uch faCility, except. t.hat. the Ragional AdrD.iniat.rat.or will not. be precluded from 
requiring installat.ion of a new linar ... hen the Reqional Adm.1.niat.rat.or hu rea.on to believe t.hat. any liner 
ina;,allad pursuant. to t.he requirements of paragraph (al of thi. sect.ion 18 leaking. 

[50 FR 28749, July 15, 1985, aa &manded at. 55 YR 11876, MAr . 29, 1990 J 

S 265.222 General opera't1ng requiramanta. 

(a) A surface impcundmant. mWit. maintain enough freeboard t.o prevent. any overtopping of the dike by 
overfilling, wave action. or a st.orm. Except. as provided in paragrapb ( b ) of ~~is sect.ion, there MUSt. be at. 
l east. 60 :::ent.!met.ers (t.wo feet. 1 of freeboard. 

(b l It freeboard level le.s than 60 cen'tilDat.era ( two feet.) may be maint.a1.ned if the owner or operator 
obtains cert.ificat.ion by a qualified engineer 'that. alternat.e design feat.ures or operat..ing plans will. t.o the 
bes't of his knowledge and opinion, prevent. ovartopplng of t.he d1)ce. The certification, along with a writ.ten 
i dentifica'tion of alt.ernate d_iqn feat.ur •• or oparating plan. pravent..ing ov.rtopping, must. be ma1.nu1nad at. 
t.he facility. 

(Approved by the Oftice of Management. and Budget. under the cont.rol number 2050-0007 ) 

[ 50 FR 16048, Apr. 23, 1985J 

S 265.223 Cont.ainmont aya~ 

All eartllen d1)cu mUJIt have a protec'tivtl cover, sucb as grass, abale, or rock, to minimize wind and 
wat.er ero.ion and. to pruarv. their sU'uctural integrit.y. 

S 265.224 [ Reaerved] 

S 265.225 Waste analysis and trial teats . 

(a) In addition t.o the waste analysea required by S 265.13. whenever a surface impoundment is to be 

used to: 

(1) Cham.1cally treat a hazardous waat.e which is aUbatantially different. from ... aate previously t.reated 
i n that impoundmen~; or 

( 2 ) Cha.m.1cally treat. hazardOUB waat.e with a substant.ially different process than any previously u.ed 
in that. impounc1man~i the owner or operator must., before t.reating the different. waat. or uaing tbe different. 
process: 

( i ) Conduct wasta analyaes and trial treatcant taat.. (e.g., bench scale or pilot plant scale test.s); 
or 

( 11 ) Obuin written. d~nt.ad inforlDa'tion on similar t.reatment. of limilar wasu under similar 
operating condit.ions; to .how that this t.reatment. will comply wit.h S 265.17 (b). 

[Colllllen't: As required by 5 265 . 13. the ..... t.. analyw.i. plan muat. includ. analy_a need.:1 to comply with S5 
265.229 and 265.230. Aa required by S 265.73. the owner or operat.or muat. plac. the reaults fram each wast.a 
analysis and tria l teat., or the documented intormat.ion. in the opara'ting record of the facility.J 

S 265.226 Inspections. 

(a ) The owner or operat.or must inspect: 

(1) Tbe freeboard lev.l at leaat. once each operating day to en.ure compliance with S 265.222, and 

(2) The surface impoundment. inclUding dikes and vegetation surrounding t.he dike. at. leaat once a week 
to detect. any leaks, deuriorat.ioD. or tailure. in the impoundment. 
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(COlmD8Ilt: As required by S 26 5 .15(c), the owner or operator lIIU8t remedy any deterioration or malfunct i on he 
finds. J 

S 265.228 Closure and po.t-clo.ure car •• 

(a) At clOflure, the owner or opera'tor Illllat: 

(1) Remove or dacontaminata all wasta r_idu •• , contaminated conta1nme.nt system componentB ( liners, 
et..c.) , contalDinated sUbsoil s, and structur •• and equipment conta=.1naud wi'tb waste and l eachata , and manage 
tham as hazardous wa.te unless S 261.3(d) of this chapter applie.; or 

(2 ) Close the impoundmen't and provide po.t-closure care for a landfill under subpart G and S 265.310 , 
i ncluding the following : 

( i ) Eliminate free liquids by racov1ng liquid wastes or solidifying the remaining wastes and waste 
residues; 

( 11 ) Stabilize re.ma1ning wast.1UI t.o a bearing capacity sufticiant to support the f inal cover; and 

(11i) Cover t.he surface impoWldmant with a tinal cover dBI.ignec1 and con.truct.ed to: 

(A) Provide long-term lIIinimi:ation of the migration ot liquids 'through the closed impoundment.; 

( D) Function witi1 minimum maint.enance: 

( C) ProllOte drainage and minim.!:e erosion or abrasion of the cover; 

( OJ Acccmmoc1ata .att.ling and subsidence so that t.he cover's inteqri t.y is ma.intainad.; and 

(E) Bave a permeability le •• than or equal to the par1I84bility of any bottolll liner syst8lll or natural 
subaoils praaant. 

( b ) In addition to the requirsmenta of .ubp~ G, and S 265.310, during the post-closure care period, 
the owner or operat.or of a surface impoundment. in which waste., 'oleate residua., or contaminat.ed. mat.erials 
remain a f ter closure in accordance with t.he provisions of paragraph (&)(2) of thia sect.i on must.: 

(1) Maintain the integrity and effectivenes. of the final cover, including making repairs to the cover 
as necessary to correct the effact..a of settling, subaidence, erosion, or other svent..a; 

( 2 ) Hainu.in and IIIOnit.or the ground-wat.er monitoring syu8111 and comply with all other applicable 
requi remen't8 of sUbpart F of this part: and 

( 3 ) Prevent. run-on and run-of! frcm eroding or otherw1.e damaging t.he final caver. 

[ 52 FR 8708, Mar. 19 , 1987 ] 

S 265 . 229 Special requirlllll80U for iqnitable or reactive waste . 

I gnitable or reactive ... aate muat not be placed in a aurfac. impoundment. , unlea. the wa.te and 
i mpoundment satisfy all applicable requirament.8 o! 40 CFR part 266, an4: 

( a ) The ..... te i. treated, randerad, or mi.xecl before or il=ediat.ely after placement in tbe impoundment 
80 that: 

( 1 ) The result.ing ... a.te, mixture, or d1.solut.ion of materia l no l onger meats the de!init.ion of 
iqn i 'tabl e or reac'tive waate under S 261.21 or S 261.23 of 'this chapter: and 

(2) Sect.i on 265 . 17 ( b) is compl ied wi'th ; or 

( b) (1 ) The wa.te i_ managad. in such a way 'that. it. i. protectad. ! rCIII any mat.erial or conditions which 
may cause i t to igni t.. or react; and 

( 2 ) The owner or operator obtaina a certification frolll a quali!1ed chami.t. or engineer that., t.o the 
best of his knowledge and opinion, the design f eat.ures or operating plana of the facility ... ill prevent ignition 
o r reactlon; and 
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(3) The cart.1t1cation and the basia tor 1: a.:. ma1nt.a1n~ at tile taci:!~; or 

(ApprOVed by the attice of Management and Budget unOer control OU&ber 2050-0007 ) 

[ 50 FR 16048, Apr. 23, 1985, as amended at 55 FR 2268~. ';une 1, :990; 

S 265.230 Special requiramaota for incompatible waa~ • . 

Incompatible waates, or incompatible wa.tea a~O ~terlals. ! eee Appan~:x v tor axamples) must not be 

placed in the same surface impoundment, unless S 26S.1 7( b) 1s co=p l led w1th. 

Subpart. L -- Wasta Pilea 

S 265.250 Applicability. 

The regulations in this subpart apply to owners and oper.~r. at tac! : :::e. that ~eat or store 
hazardous waa~ in piles, except a8 S 265.1 provldes o :nerwla8. A~te:native ly . a ~ : l e at ha%4rdOU8 waate may be 

managed as a landfill under subpart. N. 

S 265.251 Prote~lon from wind. 

The owner or oparator of a pile conUl:1nlng hazardoua waste ..,hlcb coul ~ ~ subject to diaperaal by w:1nd 
muat cover or otharvise manage the pile ao tilat wiDd ~l.peraal 1& COIltIollad. 

S 265.252 Waste analysis. 

In addition to the waate analyses required by S 265.13, the owner or operator must analy%e a 
representative sample of waate trom each inoom1oq movement befor. adding the waste to any existing pile, unlas. 
( l ) The only wasta. the facility r.caiv_ which are amanabla to pll1ng are comp.at1.ble witil .. ch other, or (2) 
the waste received is caapatible wit.h the WUUI in the pile to Wbich it i. to be ac1a.d.. The analyai. conducted 
must be capable at differentiat.ing betv_n the 'types o! hazarc1ou.. waste t..M OWDe.r or operator placea in piles, 
ao that mixing of incampet.ible waat.e d0e8 not. inadvertent.ly occur. '!he analYSls muat. include a visual 
comparison of color and t.exture. 

(COltmBnt: Aa required by 5 265.13, the wana analysis p l an must. inc l ude analyses needed to comply with 55 
265.256 and 265.257. As required by S 265.73, t.he owner or o~at.or must place ~a results of this analysis in 
the operating racord of the facilit.y.] 

S 265.25) Containment. 

If leachata or run-off from a pile is a hazardous wut.a, t.."1en eitber: 

(a) (1) The pile must. be placad 00 an impermeable ba .. t.hat 18 compat.ible with the waate under the 
condit.lons of t.reatment. or storage; 

( 2 ) The owner or operat.or mUBt deaign, conatruct., operata, ADd maintain a run-on control syst.em 
capable ot preventing flow onto t.he act.ive portion at the pile durin; peak diacharge from at. leaat. a 25-year 
ator::i 

( 3 ) The owner or operat.or muat design, cOnlltruct, operate, and maintain a run-off managBlDlUlt. syst.em t.o 
collect and control at. least. the watar volume resulting from a 24-hour. 25-yaar storm; and 

( 4 ) Collection and holding tacilit.ies (e.g., tanks or basins) aasociated with run-on and run-oft 
canuol s~tems must. be empt.ied or ot.haNise managed expedit.iously to maintain dedgn capacity of the eyst.am; 
or 

(b) (1) The pUe muat be prot:.actacl. from precipit.at.1on and run-on by aoma othar meana; and 

( 2) No l iquida or wastas ·containing free liqu i da may be placed in t.be pile. 

[ Coa:nent.: It collect:.ad leachate or run-off ia dlacbargec1 through a point source t.o watan ot the Unit.ed Statea, 
it 1s Subject t.o the requ1.rBlDllllUI of .~lon 402 of the Cle.a.n Wat..ar Act, .. amended.1 

( 45 FR 33232, May 19, 1980, a8 amended at. 47 FR 32367, July 26, 1982J 
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S 265.254 Cedgn requiramanu . 

The owner or operaeor of a waste pile is aUbjece to the requ1remanes tor liners and l eachate 
co11eceion sy.tama or equivalent protection provided in S 264.251 ot this chapt.er , wi th respect. to each nQW 
un1e, replaceatnt ot an axiBeing unit., or lateral expansion ot an ax.1seing unit t.hae is within the area 
ind.nt.1!iad. in the Part A parm.1t appl1caeion, and with reapect. to w_te rac:aived beginning May 8, 1985. 

[ 50 FR 28750, July 15, 1985] 

5 265.255 {Reserved] 

S 265.256 Special requirements tor ignitable or react.ive waat.e. 

(a ) Ignieable or react.1ve wsste must noe be placed in a pile unle.a ehe waste and pile sati a t y al l 
applicable requ1ramen~ ot 40 CFR part 268, and: 

(1 ) Addieion of ehe waste to an axiBeing pile ( i ) reaulea in the waste or mixture no longer meeting 
the de finition of ignitable or react.1ve waste under 5 261.21 or S 261.23 of th1a chapter , and (ii l compl i es 
wi th S 265.17(b); or 

( 2) The waste is managed in such a way that it is protected trom any material or condit i ons whi ch may 
cause it to ignite or react. 

[ 45 FR 33232 , May 19, 1980, aa amended ae 55 FR 22685, June 1, 1990] 

S 265.257 special requir~nta for incompatible wastas. 

t al Incompatible wastes, or incompaeible wasea. and matarials, ( see Appendix V for axamples) must ,not 
be placed in the aama pile, unl .... S 265.17(b) i. campl1ed with. 

(b) A pile of hazardous waste tb.at i. incampa't.ible with any waste or other JDllltarial atored nearby in 
other containers, pil .. , ~ 'tanQ, or surface ~nt. must be .. parated frau tb8 other materiala, or 
protectad. from thtllll by a.ans of a d1lt., berm, wall, or other device. 

[Comment: The purpo_ of this is to prevent fir_, explosiOns, ga.~u .. -=1 •• ions, l"..ching, or other d.1acharge 
of haza r douB waate or hazardous waste con.tituents whicb could rasult trom the contac~ or mixing of 
incompatible WAstes or matarials. J 

( e ) Bazardous waste mu.t not be piled on the aama area where incompatible wasta. or materials were 
previously piled, unlea. that area bas beaD decontaminated sutticient.ly ~o ensure compliance with S 265.17(b). 

S 265.258 Closure and pos~-elosure care. 

{a l At closure , the awnar or operator must remove or dacontaminate all waste resi dues, contaminated 
containment syatam componanta ( l iners, a'te . ), contaminated. aubsoils, and .truceure. and aquipment contAminat.ed 
with waate and leachate, and manage tham aa hazardoua waste unl_a 5 261 .3(d) of this chaptar app11e8; or 

( b) It , after r8lDOVing or decontAminating all residues and making all reasonable efforts to effect 
r umova l or decontamioation of contaminated components, Bubaoila, st.ructure., and equip:oant as required in 
paragraph (a l of this s ection , the owner or operator finda thai not all contaminated subsoils can be 
practicably removed or decont.aminated, h. must c l o •• the fac i lit y and perform post-closure care in accordance 
with the closure and poat-closure raquiraments tha~ apply eo landfills (5 265 . 310). 

[ 47 FR 32368, July 26, 1982] 

SUbpart M -- Land Treatment. 

S 265 .2 70 Applicabili~y. 

The regulationa i n thia subpart app l y to owners and operators o f ha%&rdous waste land treatment 
f acil i t i es , except as 5 265.1 provid.a otherwise . 

S 265 . 272 General operating raquiramanta. 
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(a) 8azardoua wuta muat. not. t. pla08d in or on a land traatmant facility unle •• Ue wa.te can be made 
leaa hauroou. or nonhaurdou. by degradation. tranatormat.ian. or 1..DDCbilizat.10n proe ...... cx:r:urrin; 1n 0= on 
t.he 80il. 

(b) The owner or operat.or mu..t. desiqn, conat.iuct.. operate. and maintain a run-on control .yat.am 
capable of preventing !low onto t.he active portioI18 ot the facility during pea): discharge trom et least. e 
25-year storm. 

(c) The owner or ~ator must. desiqn, conatruct, o~rate. and maintain a run-of! managament syatam 
capable ot collecting and controlling a water volume at least equivalent. to a 24-hour. 25-ye.a.r .torm. 

(d) Collection and holding facilit1u (e.g., tAnks or basina) a .. ociated w1 th run-on and run-ott 
control syatAyDs must. be emptied or otherwise managed axped.1tioualy aftar stoI'mll to maintain design capacity of 
t.he syatam. 

(e) If the treatment zone can'taiDa particulate mat.t.ar which may be subject to wind diapers.l, t.he 
owner or operat.or muat maMC]8 t.he un! t. to cantrol wind diaper .. l. 

/45 FR 33232. May 19, 1980, aa amended at 47 FR 32368, July 26. 1982; 50 FR 16048, Apr. 23. 1985) 

S 265.273 Waste analysia. 

In add! tion to the wast.e analyeu required by S 265.13, batore plaCing a bazardous waste in or on a 
14nd t.reatment. facilit.y, 'the owner or oparator must: 

(a) Determine the cancentrations in thtl w&ate of any .ube:t.anca which equal or exceed the maximum 
concentrations contained in Table I of S 261.24 of this chapter t.b.&t. ca.ua •• w.ate to exhibit. the Tcxl.cit.y 
Cha.racteristic; 

(b) For aar wute listed in part 251, subpart D, of thi. c:b.aptar, determine the co:c.c:enUation. at allY 
subst.ancea which cauaed t.he wute t.o be listad u a h4%ardoua wutei and 

(C) If food chain crope are grown, determine the coIlCtmtratione 1n 'the waat.e of each of the following 
const.it.uenta: ar.enic, cadm:iWII., lead, and mercury, unle.s t.htI ownar or operat.or hu writ.t.en, doCument.ed data 
that. show that. the conatituent. is nOt. pr._ot.. 

[Comment: part. 261 of this cbaptar .peciUe. the .ubstance. tor which a wute is liat.ed a. a hAurdou. wa.te. 
Aa required by S 265.13, the wast.e analrwis plan mu.t. include analy.e. needed t.o comply wit.h SS 265.2Bl and 
265.2"82. As required by S 265.'73, t.he ownar or operator must. place the re.ult. frOID each wa.te anAlysia, or t.he 
documented information, in the operat.ing record of 'the facility.] 

[ 45 FR 33232, May 19, 1980, a. amanded at. 55 FR 11876, Mar. 29, 1990J 

SS 265.274 -- 265.275 [Res.rvedJ 

S 265 . 276 Food chain crops. 

(a) An owner or operator of a haxardous w •• ta land treat.ment. faci11 ty on which food. chain crops are 
being grawn. or have been grown and will be grown in the fut.ure, muat. notify the Regional Administrat.or within 
60 days aft.er t.he eftective dat.e of this part. 

( Co~ant.: The growth of food chain cropa at. a facilit.y which has never before been uaed tor this purpo8e 19 a 
significant. Change in proces. under S 122.72(c) of thi. chapt.er. owners or operator. of such land treatment 
facilities who propoee to grow food ch4in crope after t.htI etfective dat.. of thi. part muat. cOlllPly wit.h S 
122 . 72(c ) at thia Chapt.er.) 

(b) (1) Food chain crop. muat not be grown on the treated area of a hau.rdou. wa.te land t.reat...lllBnt 
facilit.y unless t.he owner or operator can d8lDODst.rate, baaed on field t .. ting, 'that. any arsenic, lead, mercury, 
or ot.her COnBtl.tuenta identified under S 265.273(b): 

(i) Will not be transferred t.o th. food portion of the crop by plant upta.ke or direct contact, and 
will not otherwi •• be ing .. ted by food chain an1mal. (e.g. , by gruing); or 

( 11) Will not occur in gr_ter concantrat.iona in the crop. grawn on t.he land tr_'CDaIlt. facility t.han 
in the S4DI crop. groo.-n on untreated 8Oil. under d . .m.1lar condit.iona in th. IMDI region. 
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(2) The informat:1on nec: .. aary t.o make t.be d~nrat.ion required by paragraph (b) (1) ot t.his sact.ion 
muat. be kept. at. t.he facilit.y and must., at. a m.1n1.zbu=: 

(i) Be based on t.eat.s for t.he specific waste and applicat.ion rates being u~ed at. the facilit.y; and 

(ii) Include de.cript.ions of crop and soil characteri.t.ic., .ample aelac:t.ion critaria, sample Bize 
determination, analytical methoda, and atatiatical procedurea. 

(c) Food chain crops must. not. be gro.rn on a land t.reaClllant facility re::eiving' wa.te t.hat con'taina 
cadmium unless all requirements of paragraphs (c) (I) (1) through (11i) ot this saction or all requirements of 
paragrapha (C){2) (1) through (iv) of thia sec:t.ion are mat. 

(1)(i) The pH ot the wasta and .0U mix'tUIe 1s 6.5 or greater at the time of each wasta appl1cati'on, 
except for was'te cont.aining cadmium at. concant.ra'tiona of 2 mg/kg (dry waight) or la.8; 

(ii) The annual appl1cat.1on of c:adm.1um frCIII waat.e does not. mcc:eed 0.5 kilograms par hectare (kg/ha) on 
land used for produc:t.ion of.tonacco, leafy v.q.~l .. , or root. crop. grown for human consumpt.ion. For other 
food chain crop., the annual cadmium app1ic.t~on rata does not exceed: 

T1.zbe period Annual Cd application rat.e (kg/bA) 

Preaent to June 30, 198' 2.0 

July I, 1984 to Oecambar 31. 1986 1.25 

Beginning January 1, 19B7 0.5 

(iii) The cumulative a??~lcation o! c admium f~om wast.e doe. not exceed the levels in either paragraph 
(c)(l )( i11)(A) or (B) of t.h;a .-=':.~on. 

(AI 

Soil caption exchange capllc:~ y 

( meq/IOOg) 

Leaa than 5 

5 to 15 

Great.er than 15 

~~um cumula t ive application (kg/ha ) 

Bac~~.ound eoi! pH le88 t.han 
6. , 

, 
5 

Background 80il pH gr8llter than 
6.5 

5 

10 

20 

( B) For 80il. with a oacxground pH o! 1 ... ~ 6.~, the cumulative cadmium applicat10n rate doea not. 
exceed the levels below: Prav lCad. t.hat the pI::! of the w .. tA and .oil mixture ia adjuat.ed to and maintained at 
6.5 or greater wbenlrYer food C!iain crop. ar. grown . 

Soil capt. i on exchange cap.c~~y : meq/100g ) ~imum cumulat.1ve applicat10n {kg/hal 
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Less than 5 

5 to 15 

Greater than 15 

5 

10 

20 

( 2)(1 ) The only food cha1n crop produced 1s animal feed. 

(ii) The pH of the waste and soil mixture is 6.5 or greater at the t1me of waste application or at the 
time the crop is planted, whlchever occurs later, and th.1s pH level i8 maintained whenever food chain crops are 
grown. 

(iii) There i8 a facility operating plan which damonstrates haw the animal feed will be distributed to 
preclude ingestion by humans. The facility operating plan describes the measures to be taken to safeguard 
against poaaible health hazards from cadmium entering the food chain, which may result from alternative l and 
uses. 

(iv 1 Future property oman are notified by a stipulation in the land record or property deed which 
statea that the property haa received WaBUt at high cac1m1um applicat10n rat .. and that food. chain crops muat 
not be grown except in compliance with paragraph (c){2) of this section . 

[COIIIIIIBnt: As required by S 265.73, if an awnar or operator grcwa food chain crops on hia land treat.mant 
facility, he muat place the information dev.loped in thia section in the operating record of the facility. ] 

[45 FR 33232, May 19, 1980, as amended at 47 FR 32368, July 26, 1982; 48 FR 14295, Apr. 1, 1983] 

S 265.277 [Reaerved1 

S 265.278 Unsaturated zone (zone of aeration) monitoring. 

( a) The OWIlar or operator moat have 1n writing, and mlat 1mpl-..nt. an unaaturatad zon8 monitoring 
plan which is d .. iqned to: 

( 1) Detect the vertical migration of haz:.srdoua waate and h.4urdous waate conatituenU under the active 
portion of ~~e land treat=ent facility, and 

(2) Provide information on the bacXground concentrationa of the hazardous wut.e and hazardous w.su 
constituents in similar but untreated 80ils nearby; this background monitoring muat be conduct.ed before or in 
conjunction with the moDi toring requ~red under paragraph (a) ( 1) of this saction. 

(b) The unsaturated zone monitoring plan must include, at a minimum: 

( 1; SOil conitoring using soil cores, and 

(2) SOil-pore water monitoring uain9 devices auch as lyaimetera. 

(c) To comply with paragraph (a)(l ) of this section, the owner or operator muat demonstrate in his 
unsaturated zone monitoring plan tnat: 

( 1 ) The depth at which soil and aOil-pore water 8amplaa are to be taken is belOW' the depth to which 
the waate is incorporated into the aoil; 

(2) The number of aoil and SOil-pore water samples to be taken is baaed on the variability of : 

( i ) The hazardous waste constituents (as identified in S 265.273(05. ) and (b)) in the waate and in the 
soil; and 

( ii) The 80il typB(S)i and 

( 3) The fraqullOC')' and timing of 80il and BOil-pora watar sampl1ng is baaed on the frequenC')', time, and 
rate of waste application, proximity to 9round water, and soil permeability., 
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(d) The owner or operator must. keep at. the facilit.y his unaat.urat.ed zone lb:In1toring plan, and t.he 
rat.ionale used in developing this plan. 

(e) The owner or operator must. ana..lyze tha soil and sOil-pore wat.er samples for t.he hazardous waste 
const.ituents that were found in the waate during the waate &n4lysia under S 265.273 (a) and (b). 

[Comment: As required by S 265.73, all data and info.rmation dSYel.oped. by the Oomer or operator under this 
sect.ion muat. be placed in t.he operat.ing record of t.ha facilit.y.) 

S 265.279 Recordkeeping. 

The owner or operat.or must. include hazardoua waste applicat.ion datea and ratea in t.he operat.ing record 
required under S 265.73. 

( 47 FR 32368, July 26, 1982] 

S 265.280 Closure and poat.-closure. 

(a) In the closure plan under S 265 . 112 and t.he poat. - closure plan under S 265.118, the owner or 
operator must address t.he following object.ives and indicate hOW' they will be achieved: 

(1) Conuol of the migration of hazardous ", .. te and bazardous waste conat.it.uent.a from t.he t.reat.ed area 
into the ground wat.er; 

(2) Conuol of the release of contaminated run-ott tram t.ha facilit.y into surtace water; 

(3) Conuol of the release of airborne particulate cont.am.i.nant.B cauaec1 by wind eroaion: and 

(4) compliance-With S 265.276 concerning the gcwt.h of food-chain crops. 

( b) The owner or operat.or must. consider at leaat. the following factors in addre.sing the closure and 
poat-closure care object.iv.s ot paragraph (al ot thi. section: 

(1 ) Type and amount of hazardous waste and hazardous waat.e constit.uanu applied t.o the land t.rea'talnt 
facili'ty; 

( 2 ) The mObility and the axpect.ed rata ot migrat.ion ot the ha:.ardOUB "'aat.e and hazardous waat.e 
consti tuant.s; 

( 3 ) Sita locat.ion, topography, and surrounding land ua., with re.~ t.o the potential effect.s of 
pollutAnt. migrat.ion (a.g., prcx1m.ity to ground ",ater, aurface "'atar and drinking waur .ourc •• ): 

( 4) Climate, including amount, frequency, and pH at precipitat.ion; 

( 5 ) Geological and Boil pro tiles and Burtace and sUbsurface hydrology of the sita, and soil 
char8ct.eri8~ics, including cation exchange capaclty, total organic carbon, and pH; 

( 6) Unaat.urated zone monitoring information ob~ained under S 265.278: and 

( 7) Type. concentrat.ion, and dept.h of migrAt.ion of ha~dous waat.e constituent.. in the 80~1 .s 
compared to t.heir background concentrat.ions. 

( c) The owner or operator muat. consider At leaat. the toll owing methods in addressing the closure and 
pC8~-cloaure care obj-=tivea of paragraph (a) ot thi. section : 

(1) Ramcval ot cont.aminat.ed soila; 

( 2 ) Placement o! a tinal cover, conai dering: 

( i) Funct.ions at the cover (e.g., intiltIat.ion cont.rol, eroaion and run-ott control, and wind eroaion 
control ) ; and 

(ii) Characterist.ics o! the cover, including material, final .urface cont.oura, thicknes., porosity and 
permeabilit.y, slope, length ot run of slope, and t.ype of vegetation on th. cover: and 

( 3) Monitoring ot ground water. 
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(d) In addi'tion to the requ1r~U of subpart G of this part. during the closure period the owner or 
opera't.Or of a land treatment facility mu..t: 

(1) Continua un_turatad zona lDOnit:oring in a manner and frequency speciUad in the closure plan. 
except that soil ?=Ire liquid raoll1toring may be t:arm1nat*, 90 day. after tbe laat ApplicatiOn of WAJIta to the 
treatment zona; 

(2) Maintain the run-on control 8Y.tam required under S 265.272{b); 

(3) Haintain the run-off man.aq~nt s}'WItam required under S 265 . 272(c): and 

(4) Control wind dispersal of particulAte matter whicb may be Subject: to wind diapar8a.l. 

(e) For the purpose of complying with S 265.115. when closure is completed the owner or operA't.Or may 
submit to the Regional Administrator certification bot:b by the owner or operator and by an independent 
qualified soil scientist, in lieu of an independent regiatered profeasional engineer, that the facility has 
been closed in accordance with the spacificationa 1n the approved closure pLan. 

(fl In addition to the requirements of S 265.117, durlng the post-clo8ure care perlod the owner or 
operator of a land treatment unit must: 

(1) Con'tinue soil-cora IIIOni tanng by collacung And ADJllyzing sampl_ in A mannar and freqUency 
specified in the post- cloaure plan; 

(2) Restrict ACcess to the ~'1t AS ApproprlAte for 1ts post-cloaure use; 

( 3) A8sure thAt qrcwth of food chain crops compli88 with S 265.276: and 

( 4) Control wind diaparul of huardoua waata. 

(45 FlI 33232, May 19, 1980, Aa -=-noed at 47 FR 32368, July 26. 1982} 

S 265.281 Special requirementa for ignitable or reactive waata. 

The owner or operator must not apply iqni tabla or reac:-t.iva waata to the traau-nt zone 1.1.01.es the 
WAste And treatment zooe meet. all applicable requuamanu of 40 CFR part 268, and: 

( a) The WAste is 1mtaac1ia:~al y 1nccrporAtaC lnto the soil 80 tl!.at: 

(I) The resulting waata. ~xt:ure, or dia801u~ioD or materiAl no longer meeta the definition of 
ignitable or reactive wasta under S 265.21 or S 261.23 or this chapter; and 

( 2 ) Section 264.17{b) 1s co!:,?:!ed with; 0:-

( b ) The WAste is managed 1:: ... en A way t!1a':. 1 t is prot.aCted from any material or cond.itions which may 

cauae it to ignite or react. 

147 FR 32368, July 26, 1982, 0li08 amand.e at 55 FR ~2686, June 1990] 

S 265.282 SpeciAl requirements for lr.=ompatible W.8t.a8. 

Incompatible WAstes, or l::Coc~tible was:@s And materlals ( aee Appendix V for examples), must not be 
placed in the same land treatmant area, unless S 265 . 17(b) 1. cocpl ied with. 

Subpart N -- Land!111. 

S 265.300 Applicability. 

The regulAtions in this 8U!l?Ar':. apply to OWTIer8 and o?'8ra':.Ora of fAcilities that dispose of hazardOUS 
waste in landfills, except a8 S 26~.: provides otnarw1se. A w .. ~ p11e U8ed AS A dispoaal fAcility is A 
l andfill and is governed by th.1s suopart.. 

S 265.301 oe8ign requirements. 

( a ) The owner or operator a!' a l andfill ~ust. iostall ~o or more liners and leachAte collection 
8ya~ above and between such liners in accordar.ce with S 2~4.J01(c) of this chapter, with respect to each new 
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unit, replaC8Jlll!lnt of an existing unit, or latar"":' e.xpanaion c! an e.x.1st1r.Q '.l:.it that ia within the area 
identified in the Part A permit application, L~d w~!:. re.pec~ tc wa.te received ~inn1ng May 8, 1985. 

(b) The owner or operator of each unit rwtarred to in paragrapb ( a l o! this section muat notify the 
Regional Admlniatrator at least s1x't;f days prior t.o receJ.vio.c; waata. Tha (JIofT\8r or operator of eacb facility 
submitting notice muat file a Part 8 application Within a1x mon~~. of the receipt of such notice. 

(c) Paragraph (a) ot this Beetion w11 : not apply i! tna owner or operator demonstrates to the Reglonal 
Administrator, and the Ragional Administrator !!.::.1:1a for aucn .andfill, t,.."'I.at alternative d_ign and operating 
practicea, together with location characteriatlca. will prevent the migration of any hazardOUB constituent into 
the ground water or surtace water at leaat as e:!ect!valy aa .~cn liner. ~d :aachata collection syatema. 

(d) The double liner requiremeD1:' set torth ln paragra?tl (a) at ':..,.-. .:. •• ection may be waived. by the 
Regional Adm.1niatra'tOr tor any monotill, it! 

(1) The monotill containa only hazardoua waat .. from foundry fu~.ac a ~isaion controls or metal 
casting molding sand, and such wastes do not contain cona~tu~~~ wbich wou:c render the wastes hazardous tor 
reasona other than the EP toxicity characteristic . in S 26:.:4 o ~ this c~.=~ r ; and 

(2) (i)(A) The monotill haa at least ona l l.cer for w!':!cn tnere 1S :'. 0 eVidence that such liner is 
leaking; 

(8) The monotill is lcx:ated more than one-quarter ella ~ram an 1.!:':d.:"Q!"Ound source at drinking water 
(as that term 18 defined in S 144.3 ot this ch4pt.a.r ) ; and 

( el The monoti11 is in compliance with generally app l ~Cable gro~~d'wa~r monitoring requirements tor 
facilities with perm1~ under RCRA sec~ion 3005(C l ; or 

(li) The aomer or operator dBJm:lnstratell t:..at 'Ule monatill is 10c:.at..ad. d.signed and operated so as to 
assure that there will be no migration of any hAZArdous con.t~~uant into 9"o~nd water or surtace water at any 
future tilll8. 

(e) In the case of any unit in which the liner and l eachate collect ion ayat.m haa been insealled 
pursuan~ to the raquiremants of paragraph ( a ) of ~!s section And in good !4ith compliance with paragraph (a) 
of this section and \oIit.b guidance dcx:umenta governlng liners and leachate collection systems under paragraph 
( a) of this section, no liner or leachate coll&C"t.ion system wl'licb is ditterent. frem ~ha~ which waa 80 installed. 
pursuant to paragraph (a) of this section .... 111 be required fer auch unit. by tl'le Regional Administra'tOr when 
issuing the first perudt ~o such facili~, except that the Regional Admin18~ator .... ill not be precluded trem 
requiring installation of a new liner .... h.n the Raglonal Ad:1:.':'8trator has rea80n to believe that any liner 
installed pursuant to the requiremant.a ot paragrllpb (a) of t.~1a section 18 leaking. 

(50 FR 28750, July 15, 1985] 

S 265.302 General operating raqu~r&mPnts. 

( a) The owner or operator must design. construct, Ope:"lIte. and ~~n~in a run-on cont.rol system 
capable of praven~ing tlow onto the active portion of the land~!ll during peaK discharge fram at least a 
25-year storm. 

( b) The owner or operator muat deaign, construct. operate and maintain II run-ott uranagemant system to 
collect and control at least the water volume result.lng from a 24-hour, 25-year atorm. 

(cl eollect.ion and holding facilities (e.g., tanks or basins) aaaociated .... ith run-on and run-ott 
control sys~ must be emptied or otherwiae uranaged expeditiously after storms to maintain design capacity of 
the s}'lltem. 

(d) The owner or operator ot a landfill COntaining h4Z4rdous waste which is subject to diapersal by 
wind must cover or oth.rwis. uranage the landtill so that .... ind diapersal of the hazardous waste is controlled. 

(eOlllClBnt: As required by S 265.13, the waste analysis plan must include analyse. needed to comply with SS 
265.312, 265.313, and 265.314. As required by S 265.73, the owner or operator must place the results ot these 
analyses in the operat.ing record ot the facili~y.] 

[45 FR 33232, Kay 19, 1980, aa amended at. 47 FR 32368, July 26, 1982; 50 FR 18374, Apr. )0, 1985] 

5S 265.303 -- 265 .3 08 (Reserved) 
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5 265.309 Surveying and racordk_p1ng. 

The owner or operator of a landfill must: maintain t.he following 1 tams 1n the operat.ing record raqUl.red 
1n S 265.73: 

(a) On a map, t.he exact location and di,ams1ona, including depth, of each call with r_pec-t to 
permanently aurveyed. benchmarks: and 

(b) The contenta of each cell and t.he approximate location of each hazardous waat.e t.ype wit.hin each 
cell. 

5 265.310 Closure and poat.-closure care. 

(a) At. final cloaure of the landfill or upon closure of any cell , the owner or operat.or must. cover the 
landfil l or call with A final cover designed and constructed to: 

(1) Prov1de 10ng- taB'mini.m1zatlon of migration of liquids t.hrough the cloaed landfill; 

( 2 ) Funct.ion with minimum maintenance; 

(3) Promote drainage and minimize eroaion or al:Ir.aion of the cover; 

(4) Accommodate aattling and aubeideD~ 80 thn the cover' s integri'ty i8 maintained; and 

(5) aave a permeabilit.y leaa than or aqual to the parlII8ability of any bottom liner ayn8Z11 or natural 
subsoils preaant. . 

(b) After final closure, the owner or operator muat ca:ply with all post-cloaure requirement.s 
contained in 55 265.117 t.hrough 265 .120 including maintenance and monitoring throuqbout. t.he post-closura care 
period. The owner or operat.or mua't: 

( 1) Kaint.ain the int.eqrit.y and effltC'tivac_a of the final cover, including maJt1ng repaira to the cover 
a. nece •• ary to correct the effecta of _ttling, aut.idacC8, uoeion, or ot.bair evanU: 

( 2) Kaintain and monitor tile ground-wat.a.r moni'tOring ayat8111 and. cc:::mply with all ot.her applicable 
raqulraman'ts of subpart F of 'this part; 

(3) Prevent. run-on and run-off frCEI eroding or othervia. damaging the finAl caver: and 

(4) Protect and maint.ain aurveylld benchmarka used in complying with 5 265 . 309. 

(50 FR 16048 , Apr. 23, 19851 

S 265.311 [Reserved ) 

S 265 .312 Spacial requirementa for ignitable or reactive wast.e. 

( a) Except. a8 provided 1n paragraph (b) of this · section , and in S 265.316, ignitabla or react.ive waat.e 
must. not. be plAced in a land!111, unla .. the waat.e and landfill meata all applicable raqu1r8lMnta of 40 crn 
part. 268, and: 

( 1 ) The reaulting wasta, mixture, or dissolution or material no longer meet.s the detinit.ion of 
ignitable or react.ive waata under S 261.21 or 5 261.23 of t.his chapter; and 

( 2 ) Sect.ion 265.17(b) i a complied wit.h. 

(b) Except. for prohibitad wastes which remain aubject t.o treatment st.anda.rd.. in aubpart. C of part 268, 
igni t.able wastes in containers m.ay be landfilled without. maetlng the requiramenta of paragraph (a) of this 
sect.ion, pravidad. t.hat the waat.es are di8poaed of in auCh a way that. they are protected from any m.aterial or 
condit.ions which may cause thaa to ignite. At. a m1n1Jl:lum, ignitable wast.ea must. be d1apoaed of in non-leaking 
containers wh1ch are carefully handled and placed ao ... to avoid heat, aparka, rupt.ure. or any ot.her condit.1on 
t.hat. might. cause ignition of the waat.B8i muat be covered daily witil soil or other ncn-caml:lust.1ble material to 
minimize the potent.ial for ignition of the wastes; and must. no't be d1spoalld of 10 cella t.hat. contain or will 
contain other wastes which m.ay generate heat auff1cient. to cause ignition ot the waat. •• 

[ 47 FR 32368, July 26, 1982, as amended at. 55 FR 22686, June 1, 1990] 
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S 265 . 313 Special requ1ramants tor incompatible wasta •• 

Incompatible wa.te., or incompatible wastes and materiala, (a .. Appendix V tor axamples) must. not be 
placed in the a&me landt!ll cell, unless S 265 . 17 (b ) is compl ied with. 

S 265.314 spacial requiramants tor bull And containui:ed liquids. 

( a) Bulk or noa-containerized liquid waste or wasta containing tree liquids may be placed. in 4 

l andtill prior t.o May 8, 1985 only it: 

( 1) The landtill haa A liner and leachate collection and rBnClval syat.am that. meeta the requirements ot 
S 264.301 (a) ot this chapter; or 

( 2) Betore disposal, the liquid was~ or wasee containing tree liquids is treated or stabilized, 
chemically or physically (e.g . , by mixing with an absorbent solid ), so tnat. tree liquids are no longer present.. 

(b) Effective May 8, 1985, the placement. ot bulk or non -containerized liquid hAzardous waste or 
hazardous waste containing tree liquids (whethar or not ab.orbents have been added ) 1n any land til: i s 
prohibi ted . 

(c ) Containers holding tree liquids must. not be placed in a landUll unle .. : 

( 1) All tree-at.anding liquid (i) haa bean rlllDO'Ved by dllC&llting, or other met.hcxla, (11) has bean mixed 
with absorbent or soliditied so that tr .. - stand~ng liquid i s no longer oDservacl. or (i i i) had bean otherwise 
el1m.1nat.ed; or 

( 2 ) The container ia very small , such as an ampule : or 

( 3) The container is desiqndd to hold tree liquids tor ua. other t.han storage, IIUch All a bat.t.ary or 
capacit.or: or 

( 4) The container is a lab pack as detined in S 265 . 316 and i. disposed of 1n accordance with S 
265 . 316. 

( d ) To dBnClnsUate the abs.nca or pres.nce ot tree liquid. in ait.her a cont.ainarized or a bulk waste, 
t.he fo l l owi ng teat must be used: Mathod 9095 (Paint Filter Liquids Test ) as daacr1bed 1n ""Test MethOds for 
Evaluating Solid Wastes, Phyaical /Ch~cal Method •• •• [EPA Publication No. SW-846} . 

(e ) The date for · compliance with paragraph (a) of this saction is November 19, 1981. The date tor 
compliance with paragraph (c) of this section is March 22, 1982. 

( f ) Et f ectiva Novambar 8, 1985, t.he placement of any liquid which is not a hazardous waste in a 
l andfill i s prohibited unless the owner or operator of such landfill demonstrates t.o the Regional 
Admi ni strator , or t.he Regional Adml.nistrator datermi.n .. , that: 

( 1 ) The only reasonably available alternative to the placement in such landfill is placament in a 
landfil l or unlined surface impoundment, whether or not permitted or operat. i ng under i nteri= status , whic h 
cont.a~ns, or may reasonably be anticipated to conta1n, hau..raOU8 was'te; and 

( 2) Placamant in such owner or operator'. landfill wil l not pre.ant a risk of contamination of any 
underground source of drinking water (as ~at t.arm is defined in S 144.3 of this chapter). 

(Approved by the Office of Management and Budget under control number 2050-0037) 

( 45 FR 33232, May 19, 1980, as amended at 47 FR 12318 , Mar. 22, 1982; 47 FR 32369, July 26, 1982; 50 FR 18374, 
Apr . 30 , 1985 : 50 FR 28750, July 15, 1985 ; 51 FR 19171 , MAy 28, 1986 ) 

S 265 . 315 Special requirement..a for containers . 

Unless !.hay are vary amall, suct! as an ampule, cont.ainers must be either: 

( a ) At l eaa't 90 percent full when placed in 'the landfill; or 

( b ) Crushed, shredded, or similarly reduced in volume to the ma.JUmum practical ax~nt betore burial i n 
the landfill . 

[ 50 FR 16048, Apr. 23, 1985 ) 
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S 265.316 Oi.poul ot small conuinars ot hazardous wasta in overpacked d.ruma ( lab packs). 

Small cont.ainers ot hazardous w_ta in overpacked drumII ( lab pack. ) may be placed in a landfu.ll if the 
fol l owing r equiramants are mat: 

(a) Ba:ardous W_ta mu.at be packaged. in non-leaking inaid.. cont&iner •. The insid.e containers lIIU.t be 
of a design and. con.tructed. ot a matarl&.1 that ..,i1l not react dAngerously wit.t. be decompo.ed. by, o r be i gnn,ed. 
by t he waste held. therein. InBide containers lIIU.t be tightly and. aecurely .ealed. The inside containers !Dust be 
ot the size and type .pecified. in the Depar~t ot Tranaportation (DOT) hazardous mat.eri&.1s raqulacions ( 49 
CFR parte 173, 178 and 179), it tho.e regulations specify .. particular inBid.e container tor the waste. 

( b) The inside cont&inere must be overpacked in an open head DOT-specification metal shippi ng 
container ( 49 eFR paru 178 and 179 ) of no IrOn thAn 416-11t.er (110 g&.1lon ) capacity and surrounded by, at a 
minimum, a sutticient quantity ot absorbent material to completely ab.orb allot the liquid contents ot the 
inside container •• The maul outer container mu.t be tull atter pAckinq ..,it.h in.ide conuiner. and abaorbant 
materiaL 

(c l The absorbent materia l used !Dust not be capable ot reacting dangerously with. beinq decomposed by . 

o r baing i gni ted by the contents ot the i ns i de containers, 1n accordance with S 265.17(b ) . 

( d ) Incompatible wastes, as detined in S 260.10(a) ot this chapter, must not be placed in the same 
outside cont.ainer. 

(e l Reactivewa.te, other than cyanide- or .ulfide-bear1n9 wa.te •• defined in S 261 . 23 ( a )( 5 ) of this 
chapter, IllUst be 'treated or rendered non-reactive prior to packaging in accordance with paragraphs (a) througb 
( d), of this section. cyanid.- and auHide-bea.ring reactive wa.t. may be packaged in accordance with paragrapha 
( a ) through (d ) of thi. s-=:'t.1on ..,ithout Urst baing treated. or rIIndared. non-rNctiv •• 

( f ) Such dispo.al is in compliance with the requirements of 40 CFR part 268. Per.ona ..,ho incin.rate 
lab packa according to the requir..nu in 40 CPR 268. 42( c) ( 1) may use fiber druma in place of l118ul outer 
containers. Such tiber drums mu.t meet the OOT .pecificationa in 49 en 173.12 and be overpacked according to 
the requirements in paragraph (b) of thi. aection. 

[ 46 FR 56596, Nov . ,17, 1981, a. amended .t 55 FR 22686, June 1, 1990] 

Subpart 0 -- Incineraten 

Source: 46 FR 7680 , Jan. 23, 1981, unless otharwiae noted. 

S 265 . 340 Applicability. 

( a) The regulations of this subpart apply to owner. and operator. of hazardous wa.te incinerators (aa 
def i ned. i n S 260.10 of this chapter ) , except as S 265.1 provides other.oI1 ••• 

( b ) OWners and operat.ors of incinerators burning hazardous waste are BXempt from allot the 
requirements of this subpart, axcept S 265.351 (Closure), prOvided that the owner or operat.or haa documented, 
in writing, that the waate would not reasonably be expected to contain any of the hazardous constituents liated 
i n part 261, appendix VIII, o f thi8 chapter, and such docUDIentation i 8 retained at the facility, if the waste 
to be burned. is: 

(1) Listed a8 a hazardous wa8ta in part 261, subpart D, of this chaptar .olely because it is ignitable 
(Bazard Code I), corro.ive (S.zard Code C), or both; or 

( 2) Li.ted .... huardous w •• t.e in part 261, .ubpart D, of this chapter aola1y becaus. it ia r.active 
(Sazard Code R) for characteri.tic. other than tho •• 1i.ted in S 261.23(a) (4) and (5), and w1ll not be burned 
when other hazardous w •• tu are pre.ent in the co~u.t.1on zone; or 

(3) A hazardous wa.ta 80laly because it po ....... the characteristic of ignitabi1ity, corroaivity, or 
both . as determined by tile te.ts for characteristics of haz~dous wastaa under part 261, subpart C, of this 
chapter; or 

( 4 ) A haz&rdcua wa.te .olely because it po ••••••• the reactivity characteristics de.cribed by 5 
261 . 23(a ) ( 1), (2), (3), (6) , (7), or (8) of thi. chapter, and will not be burned ..,hen otber hazardous wa.t .. 
are pre.ent in the combu.tion zone. 

[ 47 FR 27533, J une 24, 1982 and 50 FR 666, Jan. 4, 1985, as amended at 50 FR 49203, Nov. 29, 1985; 56 FR 7208, 
Feb. 21, 1991 ] 
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S 265 . 341 Waat.e analysis. 

In addition to the waste anAlya .. required by S 265.13, the ownar or operator muat sufficiently 
analyze any w_te which he has not previously burned in hi. incinarator to enable hilll to establish steady state 
(normal) operating conditions (including wane and auxil1ary fual feed and air !law) and to detarmine t.he type 
of pollut.ant.s which might be Elit.ted. At. a min1.mwD., t.he analysis must. det.8.r1II.1ne: 

(a) Beating value ot the wast.e; 

(b) BAlogen content. and sulfur content in the ..... ta; and 

(c) Concentrat.ions in t.he waste of lead and mercury, unless t.ba ownar or operat.or has wrieean, 
documented data t.hae shaw ehat. the elECeDt i. not preaane. 

(Coumene: As required by S 265.73, the owner or operator muse place ehe re.ulu from each waste analysis. or 
ehe docwaanted informat.ion. in the operating record of the facility. ) 

5S 265.342 -- 265.344 [Reserved} 

5 265.345 General operating requirament. •. 

During st.art-up and shut.-down ot an incinarat.or. the owner or operator muet not. feed hazardous w~et.e 
unless the incinerator i. at st.aady at.at.e (normal) condieiona ot oparat.ion, including st.eady st.at.e operat.ing 
t.amperat.ure and air flOlol. 

S 265.346 [Re •• rvedl 

5 265.347 Monieoring and inspeceiona. 

The owner or operator mWie conduct, a. a min1.mum, the following monitoring and inepections when 
incinerating hazardoua waete: 

(a) Ex.1se1.ng ina~nes which relata eo combustion and emis.ion control muet be IIIOni tored ae least 
every 15 minutes. Appropriau corraceiona t.o ma.l.ntain st.aady sue. combustion condieiona muse be made 
immediately eieher automatically or by the operaeor. Instrument.s ... hich relata eo combu.tion and ami.sion 
control would normally include tho.e measuring waaee teed, auxiliary fuel feed, air flow, incinerator 
temperature, scrubber flow, scrubber pH, and relevane lavel conuols. 

( b) The complet.e incinerator and as.ociated equipmene (pumps. valve., conveyors, pipes, eec.) must be 
inspected ae lellls~ daily for leak., spills, and fugitive amiaaiona, and all emergency shutdown con~rol. and 
syatam alarms muse be cbecked eo asaure proper operat.ion. 

{46 FR 7678, Jan. 23, 1981, as amended at 47 FR 27533, June 24, 1982) 

55 265.348 -- 265.350 {Reserved] 

S 265.351 Closure. 

At closure, the owner or operaeor mua~ ramave all hazardouB waste and hazardous waste residues 
( including but not limited to aah, scrubber wa~ers, and scrubber sludges) trom the incinerator. 

[ Commen~: Ae closure, aa throughout. tha operaeing periOd, unlea. the owner or operator can damcnat.rat.e, in 
accordance with S 261.3(dl at this c hapeer, ehae the residue removed from hie incinerator is not a hazardous 
waste, the owner or operator beco:.a III generator of hazardou. w_ee and. mu.t manage it. in accordance with all 
applicable requiremen~ of parts 262 'through 266 ot this cbapter.] 

5 265.352 Ineerim st.aeus incinerators burning particular ha%AIdous wasea •• 

(a) OWners or operators at incinaraton subject. t.o this subpart may burn EPA Hazardou. We.ee. F020, 
F021. F022, F023, F026, or F027 i! they receive a cartificaeion from the Aaaiat.ant Adminlserator tor Solid 
Wasta and Emargancy Reapon •• thae ehey can meet t.he performance atandards of subpart 0 of part. 264 when they 
burn thes. waat ••• 

( b) The fol10101ing at.andards and. procedures w111 be u.ed. in detarm.1n1ng wheehar to certity an 
incinerator: 
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(1) The owner or operator vill .Ubmit an a?p ! 1cation to ~he A •• i.~~~ A~~i.trator fa: Solid Waste 
and Emergency R.spons. containing app11cable inro~~~on in SS 270 .19 and 27C. 6: demonstrating that the 
incinerator CAll meet the perrormance atanda.rda ln a~part. 0 o! part. 264 when ~ .. :l .-y tlurn th .. e wastes. 

(2) The ueist.ant Adm.1niatra't.Or tor Solid Waat.a and E!D8rgancy R .. ponaa w!.ll isaue a tantative decision 
as to whether the incinerator can lII_t the pertorma:l.ca at..anc1a.rda !..!l .ubpart. 0 o ! p4rt 264. Notification or this 
tent.ative decision will be prcvided by newspaper adve:"":.lsemen't and radio broaQc&.~ in the jurisdiCtion wnare 
the incinerator is located. The Aasiatant Admini.tra~OI tor Solid Wa.te and E:.rgency Respon.e w111 accept 
comment on the tantative decision for 60 days. The ""'.lS't .. &nt Ad..Ic..!:l..atrator ror Solid Waste and Emergency 
Response also may hold a public hearing upon requ .. ~ or at hi. ~!acretion. 

(3) After the close of the public comment parlod, the A •• l.tAnt A~!~l.trator for Solid Waste and 
ElD8rgency Re.aponse will lsaua a dacision whet.har o~ no":. to cert.l!y t..tIa lnclnara-:.or . 

{50 FR 2005, Jan. 14, 19B5j 

55 265.353 -- 265.369 {Raservedj 

Subpart P -- Thermal Tra.atmant 

S 265.370 Other tbermal treatment. 

The regulations in this subpart apply to owners or operators of facl:!.~l.s that thermally treat 
hazardous waste in devices otber than anclosed davice. u.1ng cor.~rolled fl~ c o=nust1on, except as S 265.1 
provide. otbanrise. Thenllal traatmant in enclosed davlC" using cont..rollad !:am. combu.tion is subject to the 
requirements of subpart 0 it tha unit is an incinarator, and SU.tlp&.rt 8 of pa.r~ 26i>, if tha unit is a bollar or 
an industrial furnace aa defined in S 260.10. 

[50 FR 666, Jan. 4, 1985, as amended at 56 FR 32692. July 17, 1991 1 

5S 265.)71 -- 265.)72 [Reserved] 

S 265.373 General operating requiruanu. 

Before adding huardou. wuta, the C70nlar or operator !DUst bring his !..nerma..l traat.aant. procass t.o 
steady state (normal) conditions of operation -- 1ncluding stea~ at.au oparaUllQ tamperatu.re -- using 
auxiliary fuel or other 111840S, unless tha procesa i8 a non-continuous (batch) !..harmal treatment. process which 
requires a complete thermal cycle to treat a discretA quant.ity ot: haz.ardous .... a.tA. 

S 265.374 [Reserved] 

S 265.375 Waate analyaia. 

In addition to tha waate analya .. required by S 265.13 , !..ha owner or operator lIIust sufticiantly 
ana l yze any waste which he has not previously treated in hi. thermal proc ... to enable h1lD to establish steady 
Bt4te (normal) or othar appropriate (for a non-Cont1nuous process ) operating condit.ions (including waste and 
auxiliary fuel feed) and to datRt'1!l1ne the type ot polluta.nta which !C..1ght be emlued. At a lIIinimum, the analY1lia 
mus t determine: 

( 4 ) Beating value of the waste; 

( b) 8alogen content and sultur content 1n the waate; and 

(c) Concentrationa in the vasta ot lead and mercury, unla •• the owner or operator haa written, 
documented data that shOW' that the alamant 1s nat pre •• nt. 

[ COlmllaitt: As required by S 265.73, the cwner or operator mu.t place tbe results frolll each wasta analysis, or 
the documented information, in the operating record at the tacHi ty. ) 

5 265.376 [Reserved) 

S 265.)77 Monit.oring and inspections. 

(4) The owner or operator must conduct, as a min.i.mu..lll, the tollowinq lIIonitoring and inapections when 
!..hermally treating hazardous wasta: 
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ell Existing instrum.nts which relate to temperature and emis.ion control (if an amiaaion control 
device is present) must be IIIOnit:ored. at least every 15 minutes. Appropriate correctl.ons t.o maJ..nt.4i.n Bteady 
BUte or other appropriate tilermal treatment conditloD.B 1IIU8t. be made 1mmec11at.ely either aut.CD4t.lcally or by the 
operator. Instruments which relat.e to t.emperat.ure and ~s.ion control would normally include those m&4sur!ng 
waste feed, auxiliary fuel feed, traatmant prcx:eaa t.ampe.rature, and relevant proce.a flOof and level controls. 

(2) The stack plume (emiasiona), wbare pr_.nt., mU8t he observed visually at leaat hourly for nOrlllal 
appearance (color and opacity). The operator must. l.JZIDed1ataly mak. any indicated operat.ing correct.iona 
necessary to return any visible amiasiona t.o their normal. appearance. 

(31 The complet.e thermal trea'CDallt procesa and asaociated equipmant. (pumpa, val vea, conveyors, pipes, 
etc.) must be inspect.ed at leut. daily for leaks, apilla, and fugit.ive amiaslona, and all emergency shutdown 
controla and 8yatam. alarms must be checked. to asaure proper oparat.1cn. 

S5 265.378 -- 265.380 (Reserved] 

5 265.381 Closure. 

At. closure, the owner or operator muat rameve all hazardous waate and hazardou8 waste reaidues 
( including, but. not limited to, ash) from the ther=Al treatment procea. or equipment.. 

(Comment: At closure, as throughout the operating period, unle •• the a.rner or operator can demonstrat.e, in 
accordance witil 5 261.3(c) or (d) of thi. chapt.ar, that any .olid wa.a r8lllCVed from hi. tharmal treatment. 
procesa or equipment is not a huardous waata, til. owner or operator becomes a generator of hazardous wasta and 
must. manage it in accordance with all applicable requirBllMUlt.a of pare. 262, 263, and 265 of t.his chapt.er.] 

5 265.382 Open burning; WAS'te explosives. 

Open burning of hazardou8 waste is prohibited. except for the open burning and det.onat.ion of waste 
explosives. w .. te explosives include wast.e which has the potential to detonat.e and bulk military propellanta 
which cannot. aafely be disposed of through other mod.s ot t.reatJDent. . Detonatian is an explosion in which 
chemical transformation puae. through the mataria.l f .. tar tilan the speed of aound (0.33 kilomatera/a4illCond at. 
sea level). OWners or operator8 chooaing to open burn or detonate waata explosives muat. do ao in accordance 
with the following u..ble and in a manner that doea not threaten human healt.h or the environment. 

Pounds of waste explosives or propellanu 

a t.o 100 

101 t.o 1,000 

1,001 to 10,000 

10.001 to 30.000 

Minimum dist.ance from open burning or detonation to 

t.he property of others 

204 maters (670 feet). 

380 meters (1,250 feet). 

530 metera (1,730 feet). 

690 meters (2,260 feet). 

5 265.)83 Interim aUtus t.hermal treatJDent davic .. burning part..icular haurdoua waate. 

(a) Ownera or operatora of tharmal traatmant devicea su.bject to thia subpart. may burn EPA BazardoU8 
Wastes ro20 , F021. Fa22, Fa23, F026. or F027 if they receive a certification from the Aasiat.ant Adm1nistrat~r 
for solic:! Waste and Emergency Raspon.e thst. they can meet t.he performance standarda of subpart a of part 264 
when they burn tilea8 waatea . 

(b) The following standards and procedure. will be uaed in determining whether to certify a thermal 
treatment. unit.: 

(1) The owner or operator will submit. an application to t.he As.iatant Administrator for Solid Waste 
and Emergency R8IIpons. cont..&1n1ng t.he applicable informat.ion in 5S 270.19 and 270.62 d-=OnBttating that the 
t.hBrmal t reatment unit. can meet. the parformancB standard. in aUbpare a of part 264 when tilay burn tiles. wa8tBII. 

r 2) The Asaistant. Administrator for Solid Waste. and Emergency 'Response will issue a tagtative decision 
as to whether the t hermal t.reatJ:l8nt. unit can meet. the partormance standards in aubpart' a of part. 264. 
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HotHication ot this tanUitiv. dac:idon will ba provid.d by n...,.p.ape.r advarUaCDant and radio broadcaat 1n the 
jurisdiction where the thermal tr"'CDClt device ia located. The Aaaiat.ant Adm.1.niat.ratc.r tor Solid W.sta and 
Ecergancy RBsponae will accept co=ment on the tentative deci8ion for 60 daya. The Aaaiata.nt AdJI11.niauator · for 
Solid Waste and. Emarqency R_pona. alae may hold a puJ:Il~c hearinq upon raqu .. t or at tua d.iacretion. 

(3) Attar the clo •• ot the public cCIIIIID8nt pariod., the Aaaiat.&nt Adm1niat.rator tor Solid W_te and 
Emergency Reapon •• will i •• ue a deciaion wh.thar or not to certHy the thermal treatment unit. 

[50 FR 2005, Jan. 14, 19851 

Subpart Q Chemical, Phyaical, and Biological Treatment 

S 265.400 Applipability. 

The regul.tions in this suJ:Ipart. apply to owner. and. operatorll or faciliti_ whiCh treat huardous 
..... steS by chemical, phyaical, or biological methoda in othar th&n tanka, aurface impoundmanta, and land. 
treaument facilitie., except a. 5 265.1 provid •• otherwi ••• Chemical, phyaical, and biological t.reatment of 
hazardous .... aste in tanka, surface impoundmanta, and 1a.o.d t.reatmant facilities must be conducted in accordance 
.... ith auoparts J, ~, and. H, respectively. 

S 265.401 General operating requirement •• 

( a) Chemical, phyaical, or biological treatment of hazardous waate must comply with 5 265.17(b). 

(b) Hazardous waate. or treatment reagent. mu.t not be placed in the t.reatmant proc ... or equ1pmant it 
they could cause the t.reatmant proc_a or equip-.nt to rupeure, lea.k, corrode, or otherwiae tail before the and 
of ita intended life. 

(c) Where ha:.ardoua waata ia continuously fed into a treatZDent proc .. a or equipmant, the process or 
equipment must be equipped with. IIIM.D.8 to atop t.h1a inflew (a.g., a waat. f..:1 cut-otf aptaz or by-pa.a 
s}'Bte.m t.o a standby cont&~nt daviee). 

[ CoDllent: Theae syatama an intandad to be u.ed in the evant of a malfunction in the treatment proc_s or 
equipment. 1 

S 265.402 Wasta analysiB and trial ~.t •. 

( a ) In addition to the waate analysi. required by S 265.13, when.ver: 

( 1) A ha:.ardoua waata which ia aubata.nti41ly diffarent frOll! w_te previoualy treated in a traat.lDl8nt 
process or equipment at the facility ia to t. traat..:1 in t.hJIt. proc •• a or equipment., or 

( 2 ) A substantially different proc ... t.ban any previously used at the facility is to be uaed to 
che.mlcall y treat hazardoua waste; 

the owner or operator must, before treating tbe different w.au. or using the different. proce •• or equipment: 

( i ) Conduct. waBte analy ••• and trial tr .. ~t u.at. (e.g. , bench acale or pilot plant acale testa); 
or 

( ii ) Obtain written, doc-wr:.nt.ed informatj,on on .imilar tr .. t.mant of aimilar wa.ta under aimilar 
operating cond.1t.1ona; 

to shew that. thill proposed. treat.rDent. will _t all applicabl. raqu..1realnt. of 5 265.'01 (al and (b). 

(comment: As required. by 5 265.13, the wa.t. ana.lyaia plan lIIU.t include analya •• need.:1 to comply with 5S 
265 . 405 and 265.406. As required by S 265.73, t.he owner or operator must plac. the re.ults from each waste 
analysis and trial teat, or the docum.nted information, in the operat1.ng record of the facili-ey.] 

S 265.403 Inspections. 

( a) The owner or operator of a treatmant facility lIIW1t inspK:t, whaira pre_nt: 

( 1) Discharg. control and aatety aqu1pmant ( •• g., waate fead cut-ott ayatama, by-paaa ayaeam., 
drain.ge systems, and prea.ure reHef syatama) at leaat once each operating day, to ensure that it is in good 
worki ng order; 



'0 CFR as of July 1, 1991 
Part 265, Subparts A through DB and Appendic •• I through V 
Page: lOa 

(2) OaU gat.hered from monitoring equipment. (e.g., pr .. su.re and t.ampe.ratura gaug.s), at least once 
each operating day, to ensure t.hat 'the treatment. proc_. or .quipmant ill being operated. according to its 
d.sign; 

(]) The construction materials of the treat:l8nt process or equipment, at least weekly, to detect 
corrosion or leaking of fixture. or seams; and 

( ') The construction materials of. and t.he araa izrmediately surrounding, discharge confinement 
structures (e.g., dik.s), at leAst weekly, to detect aroaion or obV1ous aigna of leakage (e.g., wet apotB or 
dead vegetation). 

[Comment: As required. by S 26S.1S(c), the owner or operator muat remedy any deterioration or malfunction he 
finds. J 

S 265.404 Closure. 

At closure, all hu,:a.rdoU8 waste and h4%udoWi wa.at.e ruidues must be removed from treatment processes 
or equipment, discharge conca 1 equipmant, and d.1scnarge conf1nament structuraa. 

(Comment : At closure, as t.hrougnout ~he opera~~ng period, unl_s t.he owner or operator can demonstrate, ic 
accordance wit.h S 261.] (c ) o r ( d ) of this cnapter, that, any solid wast. removed from bis treatment process or 
equipment is not a hazardous ...... te, the 0'I00'n8I or operator becomaa a gflOBrator of haurdoull waste and must 
manage it in accordance with all appliCable raqu.1remac.ts o·f paru 262. 263, and 265 of this chapter. J 

S 265.405 Spacial raquiremant,& for ignitabl e or reactive waste. 

( a ) Igni~le or reactive wasta mu.~ not be placed in a treatm.nt proce.s or equipment unle8s: 

(1) The wasta i8 t.reat.ad. randered, o!" mixed betore or ~d.1at.ly aftar placement. in the treatment 
process or equiplDBllt 80 t.hat. ( !. ) the rasulo:!ng w.st.e, ml.Xt.ura, or di.aolut1an of IDoSteria.! no longer meats the 
definition of iqni~abl. or raac~lve waste under S 261.2: 0: 261.23 or this chapter, and ( ii) S 265.17(b) is 
complied with; or 

( 2 ) The waate is t.:e.st.e<: in such a .... ay that it. !s p:utectad from any material or conditions which may 
cause the wa8ta to ignite or !" •• c ~ . 

S 265 .406 spacial requireme~~. ! ~ : 1nco=P4~!: l e .... a.taB. 

(a) Incompa~ible .... a.t ••. or 1ncamp4~~=le ...... t.e. and ~terials, ( S88 Appendix V for examplea) muat not 
be placod in the same t.reatJ:J8:-. ~ j::oces. or equlpmant, unle •• S 265.17(b) i. ccmplied with. 

(b) Bazardous w •• te =~.~ not be p l aced in urrwaah.d treatment equipment which previou.ly held an 
i ncompatible waste or mater:a :. M~lea. S 265.: 7( b) 1. ccmpllad with. 

Subpart. R 

S 265.430 Applicability. 

Except as S 265 . 1 p~v~ce. otherwl •• : 

( a J The owner or oper.~c: of a tac::!~y which diapo ••• or hazardous waste by underground injection 1s 
excluded from t.he requirement a c~ aUbparta C L~d 8 of ~~:a part. 

( b) The requirement.. o! t.his .ubpa=~ apply to owner. and operator. of ..... 118 used to di8po.e of 
hazardous wa.~ which are c: •• s~!lad .s C:a •• : under S : ••• b ( 4) of thi. chapter and which are clas8ified as 
Class IV under S 144.6(d ) o! :.oR.a cnapter. 

[ Comment: In addition to tn. r~..;.l.ramanu o! .ubparu A ~.::...rough E of thi. part, the owner or operator of a 
facility .... hich dispo.e. of tALArCOU ..... a.ta ey undergro~~ ~~)ect.ion ultimately mu.t comply with the 
requiremants of SS 265.431 t.~.:o ... q:"! 265.'37. -:-n.ae .ect...!o::. are re.erved. at thi. t1ma. The Agency will propose 
regul ationa thAt 'WOuld e8t.al) .ll .r:. tboa. requ.l.remenu. J 

[ 45 FR 33232, May 19, 19aO, .. ~d8d at 48 fR 30115, ': ... n. lO, 19B3] 

Subparts S-V [Ra.arvedJ 

Subpart W-Ori p Pada 
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Source: 55 FR 50486. Dec. 6, 1990, unl ••• oeharwi.e no~ed. 

S 265.440 Applicability. 

(a) The requiramant. of this .Ubpart apply to owner. and operator. of facili~ie. ehat us. new or 
ax.1a~ing drip pad. to convey treated wood. drippaga. precipitat.ion. and/or .urface water run-on to an .ssociat.ed 
collection ayattllll. Exi.ting drip pads are tho .. con.tructed before December 6, 1990. and tho.e for which the 
owner or operator hu g8Dera'tad. a deaign and bas ent.er-.c1 into binding financial or other agreements for 
conatruction prior to Dec-.ber 6, 1990. All other drip pac1a are nllW drip pada. 

(b) The owner or operator ot any drip pad t.hAt. is inside or under a at.ruct.ure ~hat provides protection 
from precipitation .0 that neither run-ott ncr run-on i. gener.ted. i. not sUbject. to regulation under S 
265.443(e) or S 265.443(f), a. appropriate. 

[55 FR 50486, Dec. 6. 1990, a. amended by 56 FR 30198, July 1. 1991} 

S 265.441 A8.a •• man~ ofaxiating drip pad integrity. 

(a) For Bach exi.ting drip pad as detined in S 265.440 ot this aubpart, the owner or operator must 
evaluate the drip pad. and determine that it I!Ie8ta .11 ot the requiramenta of this .Ubpart. except the 
requirementa tor liner. and leak detact.ion .yatam. ot S 265.443(b). No later than the etfactive date of this 
rule, the owner or operator mlWt ob'tain and keep on tlle at the facility a writ.ten a ••••• mant ot the drip pad, 
reviewed and certified by an independent.. qualified ragi.tered. profe.aional .ngineer that at.t.ests to the 
rusu1ta of the ev.luation. The ....... nt mlWt. be r ..... iMMd.. updated. and ra-ca.rtl!ied. annually until .11 
upgr.de., rep.ira, or modifications nace.aery to achi ..... e compliance with .11 ot the atandard.s ot S 265.443 ot 
this subpart are complete. The evaluation mlWt ju.tify and doc:umant the extent t.o which the drip pad meets each 
of the dee1gn and operating st.a.ndarc1B of S 265.443 ot this aUbpart, BXCBpt 'the st.and&rd.. tor liners and leak 
detection systama •• pec:itiecl in S 265.443(b) ot ~hi •• Ubpart, and mWl~ documan't the age of the drip pad ~o the 
ext.ent poaaible. t.o documan~ compliance wi ~h p&raqraph (b) ot this •• ction. 

(b) The owner or o~ator mlWt develop a wri~tan plan tor upgrading. rep!l1ring. and modHying the drip 
pad to meet the raquirea.nt.. ot S 265.443(b) ot t.h.1a aUbpart and aUbmit ~ha pla.n ~o the R..:;ioMl Adm1n1st.rator 
no latar than 2 y .... n bafere the data that all repaira, upgrade., and moc1iticat.ion.a will be CClllplete. Thi. 
written plan must daecriba all change. to be made to the drip pad in .utficien~ detail to document compliance 
wi t.h all the raquir..ant.e ot S 265.443 of ~h1a .ubpart and w.t. dOCWMD~ the age of_-:.he drip pad t.o t.he ext.ent. 
poaaible. The pl.n mu.t. be reviewed and certitied by an ind.pendent qualified. reqi.t.ared protea.ional 
engineer. All upgrade •• repairs, and. modit1cat1on. mu.~ be completed in accordance with the following: 

(1) For axi.t.1ng drip pad. at known and. dOCWDBnt.4ble age, all upgrade •• repairs, and modit1cat1ona 
muat. be ccrapletad within t:WO y.ar. ot the eUec:tiva data of thi. rule. or when the drip pad. ha. reachad 15 
years ot age. whichever CCIOM la~er. 

(2l For exi.~ing drip pad. for which the age cannot be documsntad, within e yeara of the effective 
date ot thia rule. but if t.he .ge of 'the facility ia great.ar than 7 year •• all upgrad ... repair. and 
modifications must. be cClllple~ad by the tl:a ~he tacili~y reaches 15 years of age or by two yeara attar the 
etfective dat.e ot this rule. wbichever comes lat.ar. 

( 3) It the Oomer or operat.or believe. that the drip pad will cont.inue t.o JIIIMIt all of the requirements 
ot S 265.443 ot t.hi. aubpar~ atter the data upon whicb all upgrades. repair. and DX11ficat.iona must be 
completac:l as .atabliahed under paragraphs (b) (1) and (2) ot thi •• ection. the cwner or operator may pe~i ~ion 
the Regional Adm1n1.tratcr tor an ext.andon ot the d.adline a. spec1tied in paragrapb (b) (1) or (2) ot this 
section. The Regional Ad.miniatrator will grant. the petition for extension ba.ed. on a tind1ng that the drip pad 
meats all at the requuement.e ot S 265.443, ex.c.p~ thOlle tor liners and leak det.act.ion ay.t.em. specified in S 
265.443(b). and t.hat. it will con~inue t.o be protective ot human healtb and the environment.. 

(e) Upon completion ot all. repair., and mod.1t1cat.1on •• tbe owner or opara~er lIIW1t .umit. to the 
Regional Administrator or State Director, t.he alii-built drawinga tor the drip pad t.og.thar with a certificat.ion 
by an 1ndepenoent., qualitied r.giat.arad profe.aional engineer atteating that the drip pad conforms to the 
dr.wings. 

(d) I t the drip pad i8 tound to be leaking or unti t. tor u .. , the Oomer or operator muat. comply with 
the proviaiona of S 265.'43(m) ot thia aubpart or close ~he drip pad in accordance with S 265.445 of this 
sUbpart. 

S 265.442 Design and in.at.41la~ion of new drip pads. 
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OWnere and operat.ors of naw drip padll muat. en.ure t.hat. t.be pada are d .. igned, inat.alled and operated 
in accordance w1t.h all of t.be applicable raquiramenta of 55 265 . 443, 265 . 4" and 265 . 445 o f t.b is 8Ubpart.. 

S 265 . 443 Deaign and operating raquir8!mlnt.s. 

(a) Drip pada muat.: 

(1) Be cona"t.r1Jctad of non-earthen mat.erials, IIXclud.1ng wood and non - s"t.r1Jct.urally aupported asph.a.l t.; 

(2) Be sloped t.o frea-drain t.reat.ed wood drippaga, rain and ot.ber wat.era, or solut.ions of drippage and 
wat.er or ot.her waat. .. to the aaaociat.ed collection syat.ea:; 

(3) Bave a curb or berm around the perimeter; 

(4) Be impenD84ble, e.g., concret.e pada muat. be sealed, C04"t.8d, or covered witi: an 1mpermeable 
mat.erial such t.hat. the entire surface where drippag. cx:curs or may run acrosa is capable of cont..41ning such 
drippage and mixture. of drippage and precipitation, material., or otber waat.a. while being rou"t.8d to an 
associated collect.ion s-yBt.em. 

Note: The requirement. t.hat. new drip pads be 1mp&rmaable, e.g., that. naw drip pads be sealed, coat.ed., 
or covered with an 1mparmeable material is ad.m.1nist.rat..1vely stayed. The stay will rama.l.n in effect. until 
further adm.1nistrative action is taken. 

(S) Be of sutticient struct.ural strength and thickn .. a to prevent. failure due t.o ph-yBicAl cont..4ct , 
climat.ic condit.iontl, the stresa of inatallat.ion, and the strea. of daily operat.io"na, e.g., variable and maving 
loada such aa vehicle t.raffic, movement. of wood, et.c. 

Not.e: EPA wil l.ganerally consider applicable standard. establi.hed by profea.ional organizations 
generally recognized by i ndustry sucb aa the Amarican Concret.e Inst.itut.e (AeI) and the American Society of 
Tesung Mat.erials (ASnot) in judging the struct.ural integrity requirament. of tb.1s paragrapb. 

(b) A naw drip pad or an existing drip pad , after t.he deadline .aeabliahed in S 265 . 441(b) of this 
subpart, muat. have: 

( 1) A synthetic linar installed bel"'" t.be drip pad that. i_ designed , corwt.ructad, and iIlJltallec1 t.o 
prevent. leakage from the drip pad int.o the adjacent. subsurface aoil or groundwater or surface wat.er at any t.1.me 
during t.he active life (including the closure period) of the drip pad. The liner must be COIlJltructed of 
mat.er i als t.hat will prevent waste from being Absorbed int.o the 11ner and pravent. releasea into the adjacent. 
subsurface soil or ground wat.er or 8urface water during t.he active life of the facilit.y. The liner must. be: 

(i) Const.ructed of materials that have appropriate chamic al properties and sufficient. strength and 
thickness to prtrVant. failure due to presaure gradient.. ( including stat.1c head and BX"t.ernal hydrogeologic 
forces) , physical contact. wit.h ~~s wast.e or drip pad leakag_ to wnich t.hey are exposed, climatic cond1t.ions, 
t.he stress of installati on, and t.he stress of dAily operation (including stre.s .. from vehicular traffic on the 
drip pad); 

( 11 ) Placed upon a foundation or base capable of providing support. to the liner and resistance to 

pressure gradient.s Above and below the 11nsr to prevent failure of the liner due to aat.t.lament. , compression or 
uplHt; and 

( 11i ) Installed t.o cover all surround1ng aart.b that. could coma in contact wit.h the wast.e or lea.kage: 
and 

(2) A leakage detection 8-yBt.a.m 1.mmad.J.at.ely above the liner that. is de.igned, constructed, maintained 
and operated to det.ect. leakage fran t.he drip pad . Tbe la.akage det.ect.ion s-yBt.em tmJ8t be: 

(1) Conatruct8d of materials that are: 

( A) Chemically reaist..ant. to t.he waste managad in the drip pad and t.he l eakage that. might. be genu.t.ad; 
and 

( B) at sufficient. strength and thickness to prevent collapse under the pre •• ure. exerted by overlaying 
mat.erials and by any equ1p1Mtlt. uac at. the drip pa4; and 

( 11) Designed and operated to function without. cloqging t.hrough the scheduled closure of the drip pad. 
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(11i) D .. iqned 80 th.a:t it v111 dAu.ct thII fa..11ure of tbe drip pad. or the pr .. a.nc:e of a rele_a of 
hazardoua vasu or accumulated. liquid at the earliest practicable tilDa. 

( c) Drip pads must be maintained such that tbey ramain fr_ of cracka. qapa. corrosion. or other 
deterioration that could. causa ha&ardous vasta to be rel ... .a from the drip pad. 

Note: See S 265.443(m) for remedial action required. if deterioration or leak.aqe is de't.8ctad. 

(d) The drip pad and •• .oci.ted. collection sys~ IIIWllt be d_iqned and operated to convey, dra..1n, and 
collect liquid resulting frem drippaqe or precipi~t1on in order to prevent run-off. 

(e) Unle.s protected by a structure. as d .. cribed in S 265.440(b) of this aubpart, the owner or 
operator must dasiqn , conatruC"t., operata and maintain a run-on control systall capable of preventinq flow onto 
the drip pad durinq peak diacnarge tram at least a 24 - bour, 25-year storm unl .. s the ayatam has sufficient 
exceas capacity to contain any run-on that migbt enter the syat_, or the drip pad is proac't.ad by a structure 
or covar. aa described in S 265.440(b) of thls SUbpart. 

( t) Unless protected by a structure or cover, as described in S 265.440(b) ot this subp~, the owner 
or operator must deSign, construct. operata and maintain 4 run-ott management system to collect and control at 
least the water volume resultlng from a 24-hour, 25-yaar storm. 

( g) The drip pad muSt be evaluated to determine that it mee~ tbe requirements of paragraphs (a) 
through (f) of this saction and tha owner or operator lIIust obtain a statamant from an independant, qualified 
registered profesdonal engineer certifying t!lJlt the drip pad design meets the requiramllOt8 of this aection. 

(h) Drippaga and accumulated precipitation must be removed frem tbe aasociated collection aystem as 
necasaary to pravent overflew onto the drip pad . 

( 1) Tbe drip pad sur!acs must be cleaned thoroughly at l ... ~ once every seven dAYS such that 
accumulated residuea ot ha%ardou. w .. ta or otner materl.l. are ramcved, u8in9 an appropriate and aftective 
cleaning t8chnique, including tlu':. not 11m..1tad to. r1nslc9. w.sbing with detergenta or other appropriat.e 
solvents, or steam cl.an.1ng . The o.m8r or oF-rat.or JIII,lst dOCWMnt tile date And tt=. of each cleaning and the 
cleanlng procedure us.a in the (aclli ty'. oF-rat.1nq log. 

(j) Drlp pada lIIust be oF-rated and l114intained 1r: a m.anner to m1n1m1ze tracking of hazardous waat.e or 
hAzardous waata constituent a o!! ':..he drip p&d aa a reault of activities by panonnel or equipmant. 

(Ie) After being ramovec ! rom the tru tmant veaa.l, treated wood from pressure and non-preasure 
processea must be held on the c:r~p pad unt.!: ~ippage has c_aed. The owner or operator must maintain recorda 
sufficient to document that all ':.rea~ed wood a held OIl the pad following trea'tlll8nt in Accordance with this 
requiremant. 

(1) Collection and hold1ng units as.ee1ated with run-on and run-oft control systems must .be emptied or 
otherwise managed aa aoon aa jX)"lble attar storms t.o ma.J.nta.ln de.iqn capacity of the ays~. 

(m) Throughout the .c~:v. 11te of ':.~. crip pad. i! the own.r or oparat.or det.cts a condition that may 
have caused or nas caused a re~_.e of naz.arcoua wasts. tne condition must be repaired within a raaaonably 
prompt period of tima follawl"~ ::scovery, ~ .. accordance w1th the fol10\1i09 procedures: 

(1) Upon detection o~ • condition tt~t l114y have caused or haa caused a r.l .... of hazardoua wa.te 
( e.g .• upon de~ection of l o.u:.aga Dy the leal( c.staction sy.tam), the owner or operator mua~: 

( i) Enter a record c~ ~~e diacovery 1 .. the facl!!':.y operating log; 

(ii) Immediately remove the portior. c! the drip pad affected by the cOIldition from service; 

(111) Determine wnat step. must be !..aken to repa:: t."s drip pad. remove any leakage trom below the 
drip pad, and establish a scnedule for accomp l l.hing ~e c: .. n up .and repair.; 

(iv) Within 24 hOUIS a:~r diacovary c! the cor.~:':.:or.. no~ify the Regional Administrator ot tbe 
condition and, within 10 worKlr.; days. prov10a a writ~n ~~~lC. to the Regional Administrator with a 
description of the staps ~"At w.:.:: be taken ~o rapair ~ne ~r!p pad, and clean up any leakag •• and the schedule 
for accomplishing this woek. 

( 2) The Regional M:c..l::..:.atrator wil! rrv18lol the In!ormation .u.t:m1~"t8d, make a de"t8rmina~1on regarding 
whet.1ler the pad must be r8lllOVed ~rom aervlce completely. or partially until repairs and clean up are complete, 
and notify the o.mer or operat.cr o! the dete.r-....J.n.ation and t..'l8 underlying- rationale in writing-. 
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(3) Upon completing all repair. and c1-."I t.:p. tbe own&:" or operator ::Iuat notify the Regional 
Administrator in vriting and prov1de a c.rtl!!ca~:o~. 8igned Dy &n indep8n~L~~ qu41ified, registered 
protesslonal engineer, that. the repairs and cl ..... "l :': j:l nave bee~ completed a:::co:-d.:nq 'to the written plan 
submit.t.ad in accordance with paragrapb (m)(l ){ l V) o! thi8 "'C:!.!OI:l.. 

(n) The owner or operator must maint4:r.. a. ~ o! ~~ taciIity o?4I8~inq log, documentAt.ion of past 
operating and waste handling practices. Th.1a 1rU.~ ~r.clude lc1ant.:!icatioll a! pnlHrvative formulations used in 
the past, a ducript.1on of d.rippage manag~-:. pract.!c •• , "nl! .. d.acripUo.., c ~ ~eated wood s'tOrage and 
handling practice •• 

[55 FR 50486, Dec. 6, 1990, as amended at. 56 fR 2 ~ JJ6. Juns :991; 56 rP ) ~198, July 1, 1991J 

S 265.444 Inspect.ions. 

(a) During construction or installat.ion, :lnera and cover system. . •. ~ .• membrane., sheets, or 
coatings) must be inspected for uniformit.y, damaga. and impartac-:'lona (a.; . . ~o l es, cracks, thin spots, or 
foreign materials). Immediately after construction or insta::a~lon. 11nerl =~ It be inspected and certified as 
meet.ing t.he requirements of S 265.443 of this sucp4rt by An !~cependent ~~.!!!ed. registered professional 
engineer. The certification must be maintained at toe tacl1!~y a. part o~ ~~e racility operating record. After 
installation liners and covers must be inspect8d ~ ensure t:~n-:. seams ~~c ; O!i.ts and the absence of t.ears, 
punctures, or blisters. 

(b) While a drip pad ia in operation, it must be inapect.ed ......u.ly a~d atter s'tOnns 'to detect evidence 
of any of the following: 

(1) Deterioration, malfunctiona or i.lIIproper operation ot run- on &I"'.d =~-off control systema; 

( 2) The presence of leakage in and proper !unctionin; o! leakage cetaction system. 

(3) Det.erioration or cracking of the drlP pad .urface. 

Not.e: See S 265.443(m) for ramadial actiOn required i! deteriorat1"n or leakage is deUtCtad.. 

S 265.445 Closure. 

( a) At closure, the owner or opuator muat ramcve or oecontaminate all waate residue., contaminated 
containment. systam components (pad, liner., et.c . ), con~natad subsoils, and structures and equipment. 
cont.aminated with wasta and leakage, and manage tham aa huardCu. waste. 

(b) If, aftar removing or decont.a.m1nat.1ng all residuel and ma.Jt.1ng all reasonable efforts 'to eHect 
removal or decontaminat.ion at cont.aJD1n.atad compcnanu, subsoill, Itructures, and equipment as required in 
paragraph ( a) ot this section, the owner or operator finds ~at not all con~nated subsoila can be 
practically ramoved or dacontamlnatad, he muat cl08e the tac~ llty and partorm post./closure care in accordancB 
wit.h closure And post-closure care requiremenu tnat apply to l andfills (S :;;65 . 310). For permit.tad unit.s, the 
requirement. t.o have a permit cont.inuea througbout ~he post-c l osure period. 

(c) ( l) Tbe owner or operator of an existing drip pad. aa defined i~ S 265.440 of this subpart, that. 
does not comply wit.h the liner requirements of S 265.443(b)(1 ) must: 

(i) Include in the closure plan tor the drip pad under S 265.112 both a plan for complying with 
paragraph (a ) of this .ect.ion and a contingent plan tor complying with paragraph (b) of t.hi. saction in case 
not all concam1natad subsoils can be practicably removed at. closure; and 

(ii) Prepare a contingent poat.-closure plan under S 265.118 of this part for complying with paragraph 
(b) of this sect.ion in caae not. all contaminated sUbsoils can be practicably removed at closure. 

(2) The cost. estimates calculated UDdar SS 265.112 and 265.144 of t.his part for closure and post.
closure care of a drip pad subject. to this paragraph mu.t. include t.he cost. ot complying with the contingent 
c losure plan and the cont.ingent post-closure plan, but. are not required to include the cost. ot expected closure 
under paragraph (a) of this sectlon. 

Subpart AA -- Air Emission Standarda for Proce •• Venta 

Source: 55 FR 25507, June 21, 1990, unless otherwi.e noted. 
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5 265.1030 Applicability. 

la} The regulationa in this subpart apply to owners and operators of facilit.ies t.hat uea.t.. store. o~ 
diapose of hazardoua wastes (except as prov1ded 1n 5 265.1 ) . 

(b) Except for SS 265.1034(d) and (e), this subpart appliea t.o proce •• vent.a associated with 
distillat.ion, fractionation, thin-film evaporat.ion. solvent. axtract.ion. or air or steam stripping operaCiona 
that. manage hazardous wasta. with organ1c concentration. of at l .... t 10 ppmw, if th_e operat.ions are conducted 
in: 

(1) Units t.hat ara aubject to the permitting raquiremenu of part. 270, or 

(2) Ba.zardoWl waste recycling units t.hat are loc.t.ed on buardoWl wa.te managament. facilities 
otherwise subject. t.o the permit.ting requirements of part. 270. 

[Note: The requirements of SS 265.1032 through 265.1036 apply to proceas venta on hazardous waste 
recycling unita previoualy ~ampt under paragraph 261.6(c)(1). Other axemptiona under SS 261.4. 262 .3 4. and 
265 . 11 c) are not. aHectad. by these requirBllMUlta .) 

[55 FR 25507, June 21. 1990, as amended at. 56 FR 19290, Apr. 26. 1991) 

5 265.1031 Definit.iona. 

As used. in this aubpart , all terms aball have the maaninq given t.haI! in ,5 264.1031. t.he Act.. and parts 
260-266. 

5 265.1032 Standards: Procaaa venta. 

(a) The owner or o~at.or of a facili'ty with procns vanta associat.ed. with dist.illation, 
fractionation, thin-film evaporat.ion. aolvent extraction or air or ateam st.ripping operat.ions managing 
hazardous wasua with organic conceDUationa at l .. at. 10 Pplllo' aball either: 

(1) Reduce total organic amiaalana frOlll all afhc:t:ad proc_a venta at the facilit.y below 1.4 kg/h (3 

Ib/h) and 2.B Mg/yr (3.1 tona/yr), or 

(2) Reduce. by use of s control d...,ice, t.ot.a1 organic amiaaiona from all sHeeted process vanta at the 
facility by 95 weight percent. 

(b) If the owner or operator inatalla a cloaad-vent ayatam and control device t.o comply with the 
provisions of paragraph (a) of thia aEtion, the closed-vent. ayatam and control d...,ice muat meat. the 
requirement.s of S 265.1033. 

(c) Determinations of ven~ emiasions and emisaion reduct.iona or t.otal organic compound concentrations 
achieved by add-on cont.rol devic.a may be baaed on engineering calculat.ions or performance teats. If 
performance teaU are uaed to determine vent amiasiona. emission redUC"t.10DS, or t.ot.al organic compound 
concentrations achieved by add-on control devicea, the performance teats muat conform wit.h the requirements of 
S 265.1034(c ) . 

(d) When an owner or operator and the R.gional Adminiatrator do not agree on determinat.iona ot vent 
emissions and / or amisaion reduc~ion8 or total organic compound concentrat.iona achieved by add-on cont.rol 
devices based on engineering calcul at.ions. the teat methode in S 265.1034(c) ahall be used to resolve the 
disagreement.. 

S 265.1033 Standarda: Cloaed-vent. ayat.ema and control davic ... 

( a) (1 ) Ownera or operator a of closed-vent aystama and control devicea used to comply with provisions 
of this part ahall comply with the provisiona of this aeet.ion. 

(2 ) The owner or operator of an exiating facility who cannot install a closed-vent. syat.am and control 
device to comply with the provisions of this aubpart. on the effec~ve date that. the facilit.y becomes subject. to 
the prov!aiona of tlU,a aubpart muat prepare an implementation schedule that. include. datea by which t.he 
closed-vent. system and control device will be i nstalled and in operation. The controls muat. be in.talled a. 
aoon .s possible, but. t.he 1mplaman~t.ion achedule may allow up to 18 mon~ aftar the .ttective date that. the 
facility beco_s subject to t.hia aubpart for inatallation and at.&rtup. All unita that begin operation att.ar 
December 21. 1990 must. comply wit.h the rules immediately (i •••• muet have control davic •• installed and 
operating on startup of t.he affected unit); t.he 2-yea.r implementation schedule doe. not. apply to these unHS. 
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(b) A con'trol davic. involving vapor recovery (e.g., a condan •• r or adaorber) .0.11 be d.aigned and 
operated to r8COVU the organic v apora vented. to it 'With an efficiency of 95 weigh't percen't o r graa'tar unless 
the total organ1c amiaa10n l imits of S 265.10 32(a)(1 ) for all affected proc .. a vent. can be attained a t an 
efficienc y leas than 95 'Weigh't percant. 

(c) An encloaed combuation device (e . g . , a vapor incinerator, boiler, or proceaa heater) snall be 
daaigned and operated to reduce the organic amiaaiona vented to it by 95 we i ght percent or greater : t o achieve 
a toul organic campound concant.ration of 2 0 ppmv, axpr_aed .. the .um of the actual cccpounda, not. carbon 
equivalant.a, on a dry bas ia corrected to 3 percent oxygen; or to provide a minimum residenc. time of 0.50 
aaconds at a minimum temperature of 760 °C. It' a boiler or procea. beatu is used a. the cont.rol device, then 
t he v ent. st.ream ahall be introduced int.o the !lame combust.ion %00. of the boiler or process heater. 

(d) ( 1) A f l are shal.l be deaigned for and operated wi th no visillle ami.alona 4a datarmi.ned by the 
methoda 'speci fied in pAragraph (e) ( 1) of thia aection, axcept for periods not to axcead a t.otal of 5 minutes 
during any 2 consecutive hours. 

( 2) A flare shall be operated with a flame preaent at all t.1mee, as determined by t he methods 
s peci fied 1n paragraph ( f )( 2)(111) of this section . 

()) A flare shall be used only if the net heating val.ua o f the gaa being coI:lbuated 1s 11 . 2 KJ / sc:m ( 300 

Bt.u/ scf ) or great.er, if the flare is staam-asais'tad or air-aaaiat.ad; or 1f the ne't heat i ng va l ue of the gas 
being combuated i8 7.45 MJ/ . c= (200 Btu/acf) or greater if the f l are ia nonassistad. The net heating value of 
t he gas being caml:lusted !!hall be determined by the methods specified in paragraph ( e) (2 ) of this sect.ion. 

( 4 ) ( 1 ) A at.eam-aad_ted or nonasai_ted !lare sbal.l be duigned for and opuated wlth an ex.1t velocit.y, 
aa determined by the methods specified in paragraph (a)(3) of this aection , of lesa than 18.) m/s ( 60 ft/s), 
except as provided in paragraphs (d)(4) ( il ) and ( ili) of this section . 

( ii ) A ataam- usisted or n.Jnaaaiated flare designad for and operated with an exit. velo::1 ty , as 
det.ermined by the mat.hOda specified. in paragraph (e)()) of thia a.etian , aqual to or greater than 18.3 mla (60 
ft / s ) but le.s than 122 m/s (400 ft./s) is allowad it the net. heating value of the gas being ccmbustad ia 
greater than 37 . 3 MJ/scm (1,000 Btu/scf). 

( iil) A steam- aa_isted or non .. siated flare deaigned for and operated wit.h an exit velocity, as 
det.ermined by the methea. apecified in paragraph (e)(3) of this section, l ess than the Velocity , Vmax ' as 
detarmined by the method specified in paragraph (e) (4) of this section, and leas than 122 m/_ (400 ft/.) i8 
allowed . 

(5) An air - assist.ed flare shall be designed and operated with an axit velo::it.y le .. than the velocity, 

V max' as determined by the mathod specifiec1 in paragraph (a)( 5 ) of this section. 

( 6 ) A flare used to comply with t.his section shal.l be steam-assisted. air-assisted, or nonaBsisted. 

( e) ( l ) Reference Met.hod 22 in 40 CFR part. 60 sh.a.ll be used. to determine the compliance of a flare wit h 
the v l aillie amiss ion prOVisiOns of this subpart . The obaarvation per10d 1 _ 2 hours and s h all be used ac cording 
to Method 22 . 

(2) The net heating value of the gas being combusted i n a flare shall be calculated using the 
f o l lowi ng equatlon: 

n 

where : 

a--Net heating value of the sample, MJ/ scm; whera the net entbalpy per mole of offga_ is baaed on combustion at 
2 5 °C and 760 mm Bg , but the standard tamperat.ure for determining the volume corre.ponding to 1 mol i8 20 °C; 

~-Con.tant, 1 .74XIO-7 (l/ppm) (9 mol/ scm) (MJ/kcal) wbare standard t.emperdture for (9 mol / scm ) i8 20 °C ; 

C i-concentration of sample component 1 in ppm on a ~t. baaia, aa .... ur.a for organic_ by Reference Method 18 
ln 40 CFR part 60 and measured for hydrogen and carbon moncx.1de by AS'Dt D 1946-82 ( incorpora'ted by reference as 
s pecified in S 260. 11 ) ; and 
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ai-Net. heat. of combuat.ion of sample ccaponant. i. kcal/g mol at. 25°C And 760 1:l1li 8g. The heau of combuat.ion may 
be deterllll.ned. uaing A.S'lM D 23B2-B3 (incorporated by reference aa apecified 10 S 260.11) 1: publiahed values are 
not. available or cannot. be calculal:ed.. 

(.3) The ac:tual axil: velcx:il:Y of a flare ahall be deurmined by divid1.ng l:ha volumal:ric flew ral:e (in 
unita of atandard t.amperal:u.re and preaaura). aa dal:arm.inad. by R.ference Methoda 2. 21., 2C, or 2D in 40 CFR part. 

60 aa appropriate, by t.he unobauuct.ed <frea) creaa-aectional area of t.be fl..are t.ip. 

(4) The maximum allowed velcx:it.y in mia, Vmax ' for a flare co=ply1og with paragraph (d)(')(11i) of 
thia aec:tion shall be det.arm1nad by t.he following equal:ion: 

where: 

Rr-The net. heat.ing value as det.ermined in paragraph (e)(2) of tb1s section. 

2B.B-Constant., 

.31. 7- Constant. 

(5) The max1=um allowed velcx:ity in mia, Vmax ' for An air-aaaiated !lara shall be det.ermined by t.be 
following equat.ion: 

Vmax ... 8.706 + 0 . 708' (~) 

where: 

8.706 ... Const.ant.. 

0.70B' ... Constant.. 

~ ... The net. beat.ing value .. det.ermined in puaqraph (e)(2) of thia aection. 

(f) The owner or operat.or aball meni tor and inspect. each control devic:a required to cccply wi tb this 
aact.ion t.o anaure proper operat.ion And maintenance of the control d .... ic. by impl8DUlt.ing the following 
requirementa : 

(1) Install, calibrat.., maintain, and oplrate according to the manufacturer's apecifications a flaw 
indicator that provides a record of vent su.am tlOlll frOlll each affected procesa vent. to tbe control d.vice at 
least once every hour. The flow indicat.or senaor ah.all be inatalled in the vent. stream at the neare.t feaaible 
point to the contrel davice inlet., but before being cCDbinacl. with other v.nt streama . 

· (2) Install, calibrate. main~n, and operate according to the manufacturer'. specificat.ions a device 
~o con~inuou.ly monit.or control davic. operat.ion aa apecified o.low: 

(i) For a t.hermal vapor incinerator, a temperature monitoring davice equipped with a continuous 
racorder. The device shall have an accuracy of t1 parcen~ of the temperature being monitored in °C or to.5 ·C. 
whichever is gr .. tI!lr. Tbe temperatura aenaor sh.a.ll be inat.allad a~ a loca'tion in the c ombuation chamber 
downatream of the combust.ion zone. 

(11) For a catalytic vapor incinerator, a t..aperature monit.oring device equipped with a continuoua 
racorder. The device ahall be capable of monitoring t.emperature at. tvo locationa and have an accuracy of U 
percen't of the t.empe.ra'ture being monitored in ·C or to.5 ·C. whicb..,.r is gr-..ter. On. tamperat.ure aensor ahall 
be inatalled in the vent str.am at the n.arest t .... ibl. point to the catalyat bed inlet and a aecond 
temperature sensor ahall be insalled. in the vent stream at the naaras't f .. aibl e point to the catalyst bed 
outlet. 

(iii) For a flare, a heat sansing monitoring device equipped with a continuous recorder that indicates 
'the con~inuou. ignit.ion of the pilot. flame. 

(iv) For a boiler or prcx:_s h.a~er having a d.aiqn hut input capacity le.a than " MW, a t.emperature 
monitoring device equipped with a continuoua recorder. The davie. aball have an accuracy ot t1 percent ot the 
~emparature being lIIOIli~orad in ·C or to.5 ·C, whichever is graaar. Th. temperature se.naor ahall be installed. 
at a location in the furnace downstream of the combuation zone. 
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(v) For a boiler or proceaa heaur having a d_ign heat. input. capacit.y greater tilan or eqUAl to 44 HW, 
a monit.oring davice equipped with a continuoua recorder t.o maaaure a parama~r(s) t.hat. indicatas good 
combust.ion operat.ing pract.ices are being used. ' 

(vi) For a condenser, either: 

(A) A monit.oring device equipped with a continuous recorder t.o .... ure the concenUat.ion level of t.he 
organic ccmpowuiB in the exhaust. vent. at.rINJD. frao t.he condenser; or 

(B) A t.amperat.ure monit.oring device equip;-d with a continuous recorder. The device shall be capable 
of IOOni toring t.emperat.ure at. two locationa and have an accUIacy of :U percent. of the t.emperat.ure being 
monit.ored in °c or %0.5 °C, whichever is greater. One t.emperat.ure aenaor shall be installed at. a locat.ion in 
t.he exhaust. vent. at.ream from the condenser, and a second tempe.rat.ure sentler shall be inst.alled at. a locat.ion in 
t.he coolant. fluid exit.ing t.he condenser. 

(vii) For a carbon adsorption system such as a fixed-bed carbon ac180rber tbat. regenerates t.he carbon 
bed direct.ly in t.he control device, eit.bar: 

(A) A monit.oring device equipped with a cont.inuous recorder t.o measure the concentrat.ion level of t.he 
organic compounds in the exhaust. vent. stream from t.he carbon bed, or 

(B) A monit.oring device equipped with a continuous recorder t.o me&aure a parameter that. indicAt.es t.he 
carbon bed is regenerat.ed on a regular, pre<1atermilled t.ime cycla. 

(3) Inspect t.he readings from eacb monitoring device required by paragraphs ( f) (1) and (2) of this 
sect.ion at. leaat. once each operat.ing day to cbacJt. control device operat.ion and, if nec •• sary, immediately 
implement. t.he corrective maaaurea nec.s.ary t.o ensure t.he control device operat.es in compliance wit.h the 
requirement.s of this sact.ion. 

( g) An owner or operator ua1ng a carbon adsorpt.ion SYS'tCD sucb a. a fixed·bed carbon ad.orbar 'that 
reganera'te. 'the carbon bed direct.ly onai'te 1.n 'the control device, shall replace 'tba exiating carbon in the 
control device wi t.h freah carbon at a regular, predet.ermined t.1.ma int.erval that. is no longer than t.h. carbon 
service life establiahed aa a requirement. of S 265.1035(b)(4)(ili)(F). 

(h) An owner or operator using a carbon adaorption .yata such aa a carbon can..iater t.ha't does not 
regenerate the carbon bed direct.ly onsi te 1n the control device aball replace t.he exiating carbon in the 
control device with fresh carbon on a regular baa is by o.ing one of the tollowlng procedures: 

(I) Monit.or t.he cODcent.rat.ion lavel of the organic compound. in the exhaust. vent stream trom the 
carbon adsorp'tion sye'Cem on a regular schedule and replace the existing carbon ... ith treah carbon i..mmadiat.ely 
when carbon breakthrough i. indicat.ed. The lDOn1.tcrin; frequancy sball t>. daily or a't an intarval no greater 
t.han 20 parcan't ot the t.ime required to consuma the tot&l carbon \ltCrk,1ng capacity estAblished as a requirBlD8Ilt. 
of S 265.1035(b}(4}(iii}(G}, whichever i. longer. 

(2) Replace t.he exist.ing carbon wi'th freah carbon a't a regular, predetermined t.ime interval t.hat is 
l ess than t.he design carbon replacement. in'terval es~blished .. a requirement., of S 265.10J5(b)(4)(iii )( G). 

( i ) An owner or operator of an affec='t&d tacllit.y aeeking to comply ... ith the provisions of this part by 
using a control device other than a t.hermal vapor incinerat.or, C4'tAlyt.ic vapor inCinera'tOr, flare, boiler, 
proce •• heat.er, condenser, or carbon adaorp'tion syetam is required to develop documentat.ion including 
sufficien't informat.ion 'to describe the con'trol device operation and ident.ify the process parameter or 
parame'ters that. indica'ta proper operat.ion and lIIllint.enance of the cont.rol device. 

( j)(l ) Closed~van't sy.t.ams shall be designe4 tor and operat.ed with no detectable emiasiona, aa 
indica'ted by an insuumant. reading of lea. than 500 ppm above background and by visual inspec'tions, as 
det.ermined by t.he ma'thoda specitied as S 265.1034(b). 

(2) Closed-ven't systama shall be monitored to de'term1ne compliance with t.his section dUIing t.he 
i n1t.ial leak detection ItclOi'tOring which shall be conduc'ted by t.he date that. 'the facili'ty becomes subject. to the 
provisions ot t.his section, annually . and a't ot.her time. 011& request.ed by the Regional Adminisuatcr. 

(3) Oet.ectable ami.sions, a& indicated by an inat.rUlDBnt. reading gnater 'than 500 ppm and visual 
inapections, sball be controlled as soon as practicable, but not. later than 15 calendar day. atter the emisaion 
is detect.ed. 

( 4) A first. at.t.empt. at. repair shall be made no la't8r than 5 calendar days af'tar 'the emission !a 
de'tec ted. 
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(k) Closed-vent ay.tema and cOlltrol d .... ~c_ uaecl to cc:mply .... ith p!"OVuiona ot t.h.1. subpart ahall be 
operated at all t,1maa .... hen BlD.l. •• iona may be var.:.e<: ':.0 t.he.c::. 

S 265.1034 Teet. metilods and procedures. 

(a) Each aoomer or operator subject. to -;' :"Ie providona o f t.hia aUDpa,r-;. ahall comply wit.h the teat 
methoda and procedure. requirtlllD8.Dt. provided .:.~ :'."'.18 .-etlon. 

(b) Wben a clo.ed-vent .yat.CD ia teat...: ~or compl!.Ar.ce with no det.eet.&!lle ami •• iona, as required in S 
265.1033(j), the teat. aball comply with t.he ! ol :~lnq requ.tr-=-nt..: 

(1) Monit.oring shall comply wit.b Reference Method 2: 1...'140 CF'R ~ 60 . 

(2) The det.action instrument shall _t. -;'I\a performAnce criterlA o! Reterence Mat.hod 21. 

(3) The inst.rument. shall be cali.):)rated before us. o~ _ch day c: : -;. s use try t.he procedures apec1tled 
ln Reference Method 21. 

(4) Calibrat.ion gas .. ahall be: 

( 1) Zero air (l .. s than 10 ppm of hydrocarbon in au 1 . 

(11) A mixt.ure of methane or n-hexa.ne and air at. a coneaot.ration o! approxilDat.ely, but. lelia than, 
10, 000 ppm methane or n-hmcane . 

(5) The background level .hall be determ.1ned u aat :ort.b in Reterene. Method 21. 

( 6) The instr\llDlllD.t. probe ahall be traversed around a ll potantia1 :ea.It interfacea aa close to tile 
interface as poasible as d8acribed in Reference Met.hod 21. 

(7) The ari t..llmIIUc difference be"tween tbe maximul:a cone-ntration indieat.ed by the instrument and the 
background leval is compared with 500 ppra for determ1n1ng cCllllp1i.a.t1ce. 

( c) Performance ta.t.. t.o determine compliance with S 265.1032 (a) and with the total organic compound 
concentration limit of S 265.1033(c) shall comply with tile to11~ing; 

( 1 ) Performance ta.'u to determine totAl orqanic compound concant.rat.lona and maa. flow rata. BDUtring 
and exitlng control devices shall be conducted and data reduced 1n accordance wit.h the following reference 
methods and calculation procedures: 

(i) Method 2 in '0 CFR part 60 for v.locity and volumetric flew rate . 

( 11 ) Method 18 in 40 CFR part 60 for orqanic content. 

( 1i1 ) Each performance teat ahall ConSist of three aeparate runB; each run conducted tor at leaat 1 
hour under the conditlons that. exiat when the hazardoua waste manag8ZDant unit iB operat.ing at the highest load 
or capacity l8'Vel reasonably expected to occur. For the purpose of d.term1.ning totAl organic compound 
concentration. and maBS flow ratea, the avera~e of resulta ot all runa ahall apply. The average ahall be 
computed on a time-weight.ed bui •• 

( lv ) Total organic maaa flow rate •• hall be detarminad try the following aquation: 

n 
t 

1-' 

... here: 

Eh-Total organic mas. flaw rate, kg/h; 

Q.d-Volumetric flow rate of g .... entering or mc.1 Ung contral device, a. det.armiD«l. by Method 2, daem/h; 

n-Number of organic cOlllpcunds in the vent gu; 

C!-organic concentration in ppm, dry ba.ia, of compound i in the vant gas, a. det.armined by Method 18i 
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HWl -Molecu.lar welght of organlc cc:apound 1 in th_ vlUrt ga., kg/kg-lIIOl; 

O.0416-ConvBrsion factor tor molar volume, kg-mol/m3 (@ 293 ~ and 760 mm 8g); 

10-6.Conversion from ppm, ppm-l. 

(v) Tbe annual toul organic IIIl11..baion rate aball be detarm1.nad. by the following equation: 

where: 

EA-Total organic ma •• amiss ion rata, kg/y; 

Eh-Total organic ma •• flow rate for the proce •• vent, kg/h; 

8-Tot.al annual hours of operations for the affected unit, h. 

(vi) Total organic emissions from all affec~ process vents at the facility shall be detarmined by 

summing the hourly total organic mass emission rates (Eh , as determined in paragraph (c)(l)(iv) of this 
section) and by sumnu.ng the annual total organic ma.s emi.sion ratea (EA, aa determined. in paragrapb (e)(l)(v) 
of this seetion) for all aff~ed proce •• vanta at the facility. 

(2) The owner or operator shall record auch process information a. may be nac8lls,uy to determine the 
conditions of the performance test •. Operation. during periods of startup, sbutdown, and malfunction shall not 
constitute repreaentative condition. for the purp088 of a performance teat. 

(J) The owner or operator of an atfec't8d facility aball provide, or cause to be provided. pa.rfo~ce 
tasting facilities a. followe; 

(i) Sampling port. adequate for the t_t method •• pecified in paragraph (c 1 (1) of thb section. 

(li) Safe sampling platform{s). 

(111) Safa acces. to aampllng platform(a). 

(iv) Utilitiea for aampling and tastlng equipment. 

(4) For the purpoae of making compllance detarm1.na'tlona, the t1 ... -weightad average of the rBllu.l ta of 
the three runa shall apply. In the avant that a sample ia accidentally loat or conditions occur in which one of 
the three runa mus't be di.continued becau.e of forcad. abut4cwn, fa1.lure of an irreplaceable p~ion of the 
sample train, extreme meteorological conditions, or othar circumat.ances beyond the o.mer or operator's cont.rol, 
compliance may, upon the Regional Administrator's approval, be det.erminad using 'the average of the results of 
t.he two other runs. 

( d) To shew 'that a process vent associated with a hazardous waat.e distillation. fractionation, 
thin- filJl: evaporation, solvent BlCuaction, or air or stea..m at.ripp1.ng operation i8 not subject to the 
requirement.s of thia subpar't, the owner or opora'tor Dluat make an initial determination that the t1.me-waighted, 
annual average total organic concentration of tbe wute managed by the waate lDil1l&gemant unit is lees than 10 
ppmw using one of the following two me'thoda: 

(1) Dirac't maa.urIlllllBrl't of the organiC concen'tration of the waate using the follc,""dng procedures: 

(i) The owner or opa.ra'tor must t.ake a minimum of four grab aamples of wa.te for each waste a'tream 
ltLanaged in the affected. unit under proce.s conditions expact.ed to cause 'the maximum waat.e organic 
concen'tra'tion. 

( ii) For waate generated onsita, 'the grab sampl .. mua't be collected at a point before 'the waste is 
exposed to 'the aUDOsphere .uch as in an enclosed. pipe or o'ther closad sy.tam that is used 'to transfer 'the wa.ta 
af'tar genera'tion to the first affected distillation trac'tionat1on, 'thin-film evaporation, solven't axtraC'tion, 
or air or steam st=lpping oparatlon. For waste generatad offsite , the grab samples must be collact.ed at the 
inle't to t..'1. fira't was'te management un.1't that. receiv •• the was'te provided the wa.'t8 ha.a baen transferred to th.a 
facility in a closed .ya'tllllll such ••• t..ank truck and the wasta i. Dot diluted or mixed with other waste. 

(i11) Each sample shall be analyzed and 'the total. organic concentration of 'the sample shall be 
camput.ed using Met.hcxl. 9060 or 8240 of SW-S46 (incorpora~ by reference'under S 260.11). 
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(iv) TIle ari1:.hmllltlc mean of the re.ultll of the analys •• of the four .&!IIpl ••• hall apply for each wa.te 
stream managed in the unit in determining t.he time-weighted, annUAl average t.otal organic concent.rat.ion of tlle 
wasu. The time-weighted average is to be ca..lculat.ed using the annUAl quantit.y of each waste stream processed 
and the maan organic concant.rat.ion of each wa.te .aua&III managed in the unit . 

(2) Uaing knawlad.ge of the wa.te "to det.erm1ne that it.a "tOtal organic concentration i8 less than 10 
ppmw. Documentation of the waate deUU"lD.1.nat.ion is required. £xamplea of drx:UlII8tltation that sbul be used to 

support. a determination under t.hi. provi.ion include production proc::. •• information documenting that no organic 
cc:mpounda are used, informat.ion that the wa.te i. ga.nerata1 by • proc_. tb.t i. identical "to a proceaa at tbe 
S&De or another facility that. haa previoualy been d.alOD.trat..ad by dirac:t. ma&8uramant t..o generate a waate stream 
having a total organic content. Ie •• t.han 10 ppmw, or prior apeciation analyaia re.ults on tha SAme waste atream 
where it. can also be documented that no procea. changes have occurred .ince ~t. analysis t.hat could affect t.he 
waau to;al organic concentration. 

(e) The determination tb.at di.tillation fractionation, thin-film evaporat.ion, solvent. extract.ion. or 
air or steam atripping operation. manage b.azardoua wa.tas with time-weighted annual average total organic 
concentrations Ie •• than 10 ppm... ahall be made aa follows: 

( 1 ) By the effective date that. the facility becomes subject. t.o the provisions of this subpart or by 

the date when the waste is firat managed in a wute ma.o.agement unit. whicheVer is lat.er; and 

(2l For continuously generatad "'.ate, annually; or 

( 3 ) Whenever there ia a change in t.he wute be.1ng managed. or a change in the procea. that. generat_ or 
treats the waste. 

( f) When an owner or operator an4 the R,gional Adminiatra"tOr do not. agrae on wheeher a distillation, 
fractionation, thin-film evaporation, aolvant. extraction, or air or ateam stripping operat1~n manages A 
hazardoua waata with organic concentrat.iona ot at I_at 10 ppmw ~ed on knowledge of the waate, the prrx:edures 
in Method 8240 can bit uaed to r_ol". tbe diapute. 

[55 FR 25507, June 21, 1990, as amended at 56 FR 19290, Apr. 26, 1991] 

S 265.1035 Recordkeeping requirements. 

( a) (1) Each owner or DpU'ator subject t.o the proviaiona of this aubpart shall comply wi t.h the 
recordkeeping requirements of t.h1s seetion. 

( 2) An owner or opera"tOr of more than ona hazardous waate manag8lDlln.t unit. subject t.o the proviaions of 
this subpart. may cOlDPly with the recordk_p1ng requir.-ntll for t.he .. hazardous waate managCMDt units in one 
rac:ordkeeping system if the system ident1t1_ eacb reecrd by _ch huardou. waste manag.-nt. unit.. 

(bl Ownera and operators must record the folla.'ing information in t.he facility operat.ing record: 

(ll For facilit.ies that comply with the provisions of 5 265.l033{a)(2), an implementation schedule 
tnat includes dates by which the closed-vent syat.am and control davice will be ~n8talled and in operation. The 
schedule must alao include a rationale of why the inatallat.ion cannot be completed at an earlier date. The 
implementation achedule must be in the faciliey operating record by the etfective date that the facility 
becames subject to the provisions of this subpart. 

(2) Up-to-date documentat.ion of compliance with t.he proces. vent standards in S 265.1032. including: 

( i) Information and data identifying all affected proce.s vents, annual throughput. end operating hour. 
of each affected. unit, est.1.matad. amiadon rat .. for each affected vant. and for the overall facil! ty (1. e., the 
total o=1s.ion8 for all affected vents at the facilit.y), and the approximate location within the faciliey of 
Bach affected. un! t (e.g., identify the hazardoua wasta management un! ta on a faciH ey plot plan); and 

(11) Informat.ion and data supporting determ.1.nat.iotLJI of vent eJII.1ssiotLJI and emi .. ion rad.uct.iona achiav.d. 
by add-on control d..,icea baa.:!. on enginearing calculations or source t.estll. For the purpose of dete.t"1D1ning 
compliance. detarminations of vent amiss ions and emission reductiona muat be made uaing operating pAr4llllllter 
valuea (e.g., temperatures. flaw rates or v.nt st.ream organic campound.a and concentrations) that represent the 
conditiona that raault in maxaum organic ami •• iona, aucb .s when ehe w •• ta managemant. unit. is operating at tile 
higheat load or capaci t.y lavel rau.onably tlXp«'tad "to occur . If the owner or operator taka any action (e.g., 
managing a wast.e of dift.rent. composition or incr .. aing operating hours of affected wuta managlD8Dt. units) 
t.hat would result in an increase in total organic aJDisaiona from aftected process vanta at. the fac11iey, then a 
naw detBr"1ll1nat1on is required. 
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(3) Where an CJlrmer or operator cboo .. s to u .. t_t data to datarmine t.he organic removal efficiency or 
t.ot.al organic cc:mpound concentration ach.1aved by the control device, a performance t.elJ't plan. Tbe teat. plan 
must 1nclude: 

( i) A d_cription of how it. is det.arm1Jled t.hat. the planned teat 1a go1ng to be conducted when t.ho 
hazardous waate =-nag.-nt. unit. is oparat.1Jlg at t.ha bigb.aat load or capacit.y lavel raaaonably expected to 
occur. This shall include t.he •• t1mat.ed or d •• iqn flOwi raa and organic content. of each vent. stream ani:!. define 
t.he accepuble operat.1ng ranges of key process and control device parUIBt.ara dur1ng t.he t.eat. program. 

(11) A detailed engineering daacription of tile cloaed-vant. ayatam and control device includ1ng: 

(A) Manufact.urer's naDI and modal number of control device . 

(B) Type of control davice. 

(C) Dimension. of the control davice. 

(0) Capacity. 

(E) Construction materials. 

(iii) A detailed description ot s~pling and mo~torinq procedurea, including sampling and monitoring 
locations in tile syst.em. tile eqUipment. to be used. sampling and lIIonit.oring frequency, and planned analytical 
proceduree for sample analysis. 

(4) Documenution 0: compliance with S 265.1033 shall include t.he following informat.ion: 

(i) A list of all in!ormation references and sourcea uae:1 in preparing the documentation. 

(11) Recorda, includ.:.ng the dat. ... of each compliance t .. t. r.quirad. by S 265.1033(j). 

(11i) If engineering calculat.iota are used, a design analy.ia, specificationa, drawings. schematics. 
and piping and inst.rumantation diagram. b&8ed on the appropriat.e s.etion. ot ~~APTI Cours. 415: Control of 
Gaseous Emissions" (incorporat.ed by ratenne ... si»C1t1ad in S 260.11) or other engineering t.1ilXt.. aceepuble 
t.o tile Regional AdminbUat.o:" ':.!ult pr.aent. badc control device d .. ign inforzat.ion. Oocwoanution provided by 

the control oevice matlufacturlll: or vendor t..'l.at. descr1bes Ule control device design in aceordance vith 
paragraphs (b)(4)(l1il(A) t!".!'o:..:C;!". ( b)(4)(!!!. )( G) ot t.hls s.ctlen may be used to ccmply wit.h this requirement.. 
The design analysis shall a~dre.8 the ven':. 8~ream charact.eristics and control device operat.ion parameters as 
apecHiecl below. 

(A) For a thermal vapc:" In.cinerato:". Ule design analysis shall conaidar the vent at.ream composition , 
constituent concent.rations. ar~ ~ low rata . 7h. design analyais shall a180 eatablisb the d .. lgn minimum and 
average t.emperature in the co:o:,.:at.ion zona and the Combustlon zone residence time. 

(B) For a cat.Alyti:: v apor iDCinarat.or. the o.slqn analy.is shall consider the vent. st.ream composition, 
conat.it.uent. concent.rations, a~~ ~low rata . 7he design ana lyals shall also establish the d .. ign minimum and 
average tempe~at.ures across ':.~e cat4lyat bad !alet and outlet. 

(Cl For a boiler or ~r~.ss heata:" , ':.~e design analys1s sball consider the vent. stream composition. 
constit.uent. concentrations , ane ! low rata. ~e des1gn a r~ lya1s sball also establish t.he d .. ign minimum and 
average flame %one tamparat.~.s, combusti~ zone resldenca t~, and descript.ion of method and location where 
the vent stream is intrcducao :',,':.0 the COmDust.ion zone. 

(D) For a flare, to"! .. a.sign analy.u ahall consloar t.he vent at.ream composition, constituent 
concentrations, and flow rata. ~e design .~~ lysls sn.:: . : so consider the raquiramants spacified in S 
265.1033(d). 

(E) For a condensa.r. ':.."1.. deaign an.a~yal. ahaL cO~"lder t.he vent. stream callpositicn, conat.it.uent 
concent.rations, flow rate. r. l .. t..l.ve hw::l.id!t)', and t8C!~r.t.:.:r • . The de8ign analysis shall also establish the 
design out.let organic compounc conC&ntratlo" level. aeslg~ average tamperat.ure of tbe condensar exhaust vent 
stream, and deaign average t..&mp4l1'aturaa ot t.ne coolant. !:uld at. the cond.lUIu inlet and out.let.. 

(F) For a carbon adacrpt.ion s)'1ltam .uCll as s tU»d-bad. adaorbar t.hAt rag.nerate8 the carbon bad 
directly onaita in the contre l devic •• tne d •• lqn analy.la shall conaider t.he VClt atream comp:::Isition, 
cona~ituent concent.rations. !!cw rate, re l at.ive humidit.y. and t.Blllpara~ura. The design analY8is ahall also 
establish t.he deS i gn axnaust vant stream c"9a~1C: compound concent.ration lavel, number aod capacit.y ot carbon 
Oeds. type and worltinq capacl':.y ot act.ivated carDOn u-.d tor carbOn bed., daaign total st-.m flow over the 
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period of .ach complete carbon bed twg'etl.llration cycle, durat.ion of the carbon bed steaming and cooling/ drying 
cyclea, deaign carbon bed tamperature after regeneration, daaign carbon bed reganeration tial, .and design 
service life of carbon. 

(G) For a carbon adsorption ay.tam such as a carbon caniater that doe. not reganerata the carbon bed 

direct.ly onaita in the control device, the deaign analyai. sh&ll con.ider the vent aUNlD cOlZlpoaition, 
cODatituent cODcentrat.iona, flow rata, relative hu=1dity, and tamparatura. The deaign analy.i. sball also 
establiah t.he d_ign oullet organic concentration level, capaci"ty of carbon bad, type and working capacity of 
activated. carbon u.ed for carbon bad, aDd d •• ign c4rbcm replaceatnt interval baaed on the total carbon working 
capacity of the control device and aource operating achedule. 

(iv) A st.atament aiqned and datad. by the cwnar or operator certifying t.hat the oparating parameters 
uaed in the design &nalpia raaaonably repr_ent. the condltiona that axiat whan the hazardoua waate management 
unit is or would be operating at the highest load or c apacity lavel reasonably expected to occur. 

(v) A stat..aJD8.nt aigned and dated by the owner or oparat.or cart.itying that. t.he control device is 
daalgned to operate at an effiCiency of 95 percent or greater unless the total organic concentration limit of S 
265 . 1032{a} is achieved at an effiCiency lea. t.han 95 weight percant or the to~ organic emdasion limits of S 
265.1032(a) for aUected proc_a venta at the facilit.y can te aet.ained by a control device involving vapor 
recovery at. an ef!1ciancy le.s than 95 weight percent. A atatement. provided by the control device manufact.urer 
or vendor certifying that. the control equipmen't m_u t.he daaiqn spacificationa may be u.ed t.o comply with thia 
requirament. 

(vi) If performance t.eata are ulNd to dtllllOnatrata cOlZlpl1&nce, all teat reault.a. 

(c) Design docUDIneation and mom toring, operae1ng, and inapection informat.ion for BAch cloaed- vent. 
ByBtam and cont.rol dev1ce required to cClllply with the provisions of t.his part. ahall be recorded and. kept. 
up-to-dat.e in t.he facili~y operat.ing record. The informat.ion shall include: 

(1 ) Descript.ion and date of each modificat1on that. 1s made to ehe closed-vene aystem or control device 
design. 

(2 ) Ident.ification of operat.ing paramet.er, daacript.ion of monitoring device, and diagram of monit.oring 
sensor locat.ion or locations uaed to comply with S 265.1033(f)(1) and (t)(2). 

(3) Monit.oring, operating and inspection informat.ion required by paragrapha (f) t.hrough (j) of S 
265.1033. 

( 4 ) Dat.e, time, and durat.ion of each period that. occurs while t.he control device i. operating when any 
monit.ored parameter excaeda t.he value es~li.hed in the control device design analysis aa .pacified below: 

( i) For a t.hermal vapor incinerat.or designed to operate wit.h a minimum residence t.ime of 0.50 seconds 
at. a minimum ~erature of 760 DC. per10d when t.he combust.ion t.amparature i& below 760 DC. 

( 11 ) For a thermal vapor incinerator designed to operate with an organic emi.a1on reduct.ion efficiency 
of 95 percent or great.er, pariod whan t.he ccmDu.tion zona t.amperature is more than 28 DC below the desiqn 
average combust.ion zone tamperat.ure established as a requirement of paragraph (b)(4)(iil)(A) of this section. 

(111) For a cata.lytic vapor incineraeor, period when: 

( A) Temperat.ure of the vent. stream at. 'the C4t.&l)'Bt. bed inlet. i8 more than 28 DC below the average 
t.amperatura of the inlet. vent. atream eatablished aa a reqUirement of paragraph (b)(4)(iii)(B) of this sect.lon; 
or 

(8) Taaperat.ure difference acro •• t.he cat.&ly.t. bad is l .. a than eo percent. ot the daaign average 
t.amperature difference .. t.abliahed aa a raquirem.nt of paragraph (h)(4)(i1i)(8) of thia .action. 

(iv) For a boiler or procesa heater, period when: 

( A) Flame zane t.ampara~ure is more than 28 DC below the daaign average !lame zone t8lllperat.ure 
eatabliahed aa ill requirement of paragraph (b) ( 4) ( iil)(C) of thi. aecelon; or 

(8) Poeition changa. where the vent. stream i. introduced to the combust.ion %one frtml the location 
eatablished a. a raquir~t. ot paragraph (b)(4)(iii)(C) of this aeetloD. 

(v) For a !lare, period when the pilot. !lame ia not. iqnit.ed. 
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(vi) For a condanaar that. caapli •• with S 265.1033(!)(2)(vl)(A), period when the organic compound 
concent.rat.ion level or read1ngs of orga.nlc compounds in t.ha exhau.t vent stream from til. condenaer are ttlOre 
than 20 percent. graatar than the design outlet organic compound coneenuati on l evel e.t.atllishad. as a 
requirement of paragraph (b ) (4) ( iii )( E ) of thi s sect.ion. 

(vii) For a condanaer t.hat. campli .. with S 265.1033(f)(2 ) (vi)(B), period when : 

CA) TBlllparat.u.ra of the axbauat vent sueam !rCIIII tila condanaer is more than 6 °C above t.he de.ign 
average exhauat vent. st.ream t.amperature eatabliahed aa a requirament of paragraph (b) (4) ( 11i) (E ) of this 
sact.ion; or 

(B) TBlllper atu.re of the coolant fluid exiting the condanae.r i8 more than 6 °C aboVe the deaign average 
coolant fluid tampar at.u.re at the cond80Mr outlet .atatll1ahed. a. a requirement. of paragraph (b ) (4)(i11 )( E ) of 
this section. 

(viii) For a carbon ad.aorption syst.BIII such a. a fixed - bed carbon ad.orber that regenerates the carbon 
bed directly onsita in the cont.rol device and complies with 5 265.10)3 ( f )( 2) (vii ) (A ) , period when the organic 
compound concantration level or readings of organic compounds i n the axhauat vent. sttsam fram the carbon bed 
are more than 20 percent. greater than the deaign exhaust vent sttaam organic compound. concentration level 
establ i shed as a requirement. of paragraph (b)(4 ){iii ) (F) of this section. 

(ix) For s carbon adaorption syataD such .. a fixed-bed carbon adaorbar that reqenerate. the carbon 
bed directly onsita in the control device and complies with S 265.10)3(f)(2 )( vil) (B), period when t.he vant 
st.rsam continues to flaw through the contro l device btryond the predetermined carbOn bed regeneration tima 
establi shed as a requirement of paragraph ( b) ( 4)(iii ) (F ) of this section. 

( 5) Explanation for each period recorded under paragraph (c ) (4) of thi. section of the cause for 
c ont.rol device oparat1n,s para.ma~r axceed.ing the de8.1gD. va.lue and tba measurss implemented to correct the 
control device operation. 

( 6 ) For carbon adaorption syatama operated aubject to raquiramants specified 1n 5 265.1033(g ) or 5 
265.1033(h)(2), dat e when existing carbon in the control device is replaced with freen carbon. 

( 7) For carbon adsorption syatama operated subject to raquiramanu spec1tied in 5 265.1033(h)(1 ) , a 
l og that records : 

( i ) Date and t1.me when control devi ce is ItCInitored for carbon breakthrough and the moni toring device 
reading . 

( 11 ) Data when axisting carbon in the cant.rol device is replaced ... ith fraab. carbon. 

( 8) Date of each contro l device startup and shutdown. 

f d ) Records o f the moni t..ori n.g, oparat1r.g, and inspecti on information required by paragraphs ( c )( 3 ) 
through (c) (S ) o f this sectioD need. be kept o nly 3 years . 

( e) For a control device other than a thermal vapor incinerator, catalytic vapor incinerator, f lare, 
boi l er, process heater, condenser , or carbon adaorpUon syst.em, monitoring and i nspection information 
i ndicating proper operation and maint.enance of the c ontrol device must be recorded in the facility operating 
reco rd . 

(f) Up-to-date information and data used to detarmine whether or not a process vent i. SUbject. to the 
requirements in 5 265.10)2 including s upport i ng documentation as required by S 265.1034(d )( 2) when applicati on 
ot the knowledge of t he nature of the hazardous waste atraaJII or the proceas by which i t was produced is !,lead, 
shall be recoroed. in a log that is kspt in the tacil1 ty operating record. 

(Approved by the aftica of Managament and Budget under contro l number 2060 -0195) 

[ 55 FR 25507, June 21. 1990, a. amended at 56 FR 19290, Apr. 26, 1991] 

55 265.10 36 - - 265.1049 [Re.erved ] 

Subpart BB -- Air Emission Standard. for Equipment Leak. 

Source: 55 FR 25512 , June 21, 1990, unless ot.herwise noted. 

S 265.1 050 Applicabili ty. 
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(a) The raqulat,ion. in this aubpart apply t.o owners and operators of facilities t.hat. tIaat.. store, o~ 
dispoae of hazardous waet. •• (except. ae provided in S 265.1). 

(b) Except a. provided in S 265.1064(j), thi_ subpart applies t.o equipment. that. cont.Ains or cont.Act.s 
hazardoua waste. with organic concentrations of at. l ... t 10 percent. by valqbt. t.hat. are managed. in: 

(1) Unit..a t.hat. are subject. to t.he parmit.t.1ng requir-.nta of part 270, or 

(2) Hazardous waste recycling un.1t.a t.hat. are located on hazardoua wUte managSDent facilit.1e.a 
otherv1ae Subject t.o the pe.rm.1t.t.ing requirements of part. 270. 

(c) Each pi ace of equipment to which this subpart appli .. shall be marked in auch a manner that it can 
be distinguished readily from other piece. of equipment.. 

(d) Equipment that i9 ln vacuum aervice ia excluded from the requirements of S 265.1052 to 5 265.1060 
if it. i8 identified as requLred in 5265.1064(g)(5). 

[Note: The requirements of 55 265.1052 through 265.1064 apply to equipment. aaaociated wit.h hazardous wast.e 
recycling unit.s previously exempt under paragraph 26l.6(c)(1). Other exemptions under SS 261.4, 262.34, and 
265.1 (c ) are not. affect:.ad. by tnesa requirame."'It.a. ) 

5 265.1051 Definit.ions. 

Aa used in this subpar:.. all tenu .l'I.all have t.he lDU.n1ng given them in 5 264.1031, the Act., and parta 
260-266. 

5 265.1052 Standard.: Pumps ~~ l igbt liquid ..rYiee. 

(a)(l) Each pump in 119ht liquid aervice 8ball be monitored monthly to detect:. laab by the methods 
specified in 5 265.1063(b), except as provided in paragrapha (d), ,a), and (flat this section. 

(2) Each pump io li9ht :1quid service ahall be chec~ed by visual in.pection aacb calandar weak tor 
indications of liquids drippuu; ~rom tha pump ... 1. 

( b)(1) It an inst.rumen:. r_ding of 10,000 PFIII 0:- gru.tar i. 4I&Ilsured, A IN.k is dat.ected. 

(2) If there are 1n.d!.cat.!.ona at liqulca drlpping trCIII t.ba pump .aal, e leak i. det.ect.ad. 

(c)(l) When a lea~ 11 dat.ected, 1t Ihall be repalred a •• oon •• practicable, but not later than 15 
calendar days atter it ia d.tec~d, axc.p~ a. provided 1n 5 265.1059. 

(2) A tirst. at.tempt a: repair (e.g., ~igbt.en1n9 tne packing gland) shall be made no later than 5 
calendar daya aft.er each leu. ~I detected. 

(d) Each pump equl?p&C wl~ a dua l ~nanical 864 1 sy.t.am that. include. a barrier fluid system is 
exempt trom t.he requirement. I c~ ?aragraph (a ) . provided. tne tollowing requirements are met.: 

( 1 ) Each dual mech4r:.:.ca. a.al syat.am zuat be: 

( i) Operated with t.he :>crier !lull! a~ a pre .. ure t.!\at ia at all t,imas gr_ter than the pump IItutfing 
box pressure, or 

(il) Equipped with a ~ •• ier flu1C deqa •• ing re.ervoir that is connected by a closed-vent. system to a 
control dsvice that. complie. ~l~ t.he requlracent. of S 26~.1060, or 

( 11i) Equipped wit..'l. a 1Y't..am that pUIge. the oarr.:.er fluid lnto a hazardous wa.te .tream with no 
. det.ect.able emi8S1ena to t.he a~pnere. 

(2) The barrier fluld l)'1Stam must no~ be e b.aurdoua .... a.te with organic concentrations 10 percent or 
greater by weight. 

(3) Each barrier ~!~!d Iyltem mu.~ be equipped w~~ a aensor that. w1l1 detect failure of the eeal 
ayatem, the barrier flu1d lyat.em or bath . 

(4 ) Each pump muat tle cnDc~ad by v!lual inspect.ion, eacb calendar week, tor indicat.ions ot liquids 
dripping from t.he pump seall . 
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(5)(1) Each sensor aa descrlbed 1n para ~r.?n (d)(] ) 0: tnia 8ectlon ~UBt be checked daily or be 

equ1pped with an audible alarm that IIIWlt be C l'leC~ ed 1:IOOti11y ~o ensure tnat. :.~ :. . funcUoning properly . 

(il) The owner or operator must det.~ n • . ~sed on ~ •• ign conS10ar.~lona and operating experience, a 
criterion tha't indicaus failure at the Baa l . Y.~-= . t.ha ba.rr ':' ar !luid .y.~Ci . or both. 

(6)(1 ) If tbere are indicatlona ot l! C;;J ~ ~ . c..rippinq ~rmII the pwrp .... .:. or the aanBor indicate. failure 
of the sHal system, the barrier f l uld system . o r oo t..n ba.ed 0:: ";..'1e crit.e.r~ :Jn ceterm..lnad in paragraph (d)(5 ) (ii ) 
of this section, a leak is detected. 

(il) When a leak i8 detected, it. sha l l ~ repaired a •• 001'1 as prac~~ c&ble. but not later than 15 
calendar days after i't 1s detected, except as prov loed in S 26 5.1 059. 

(iii) A first a't'tempt at repair (e . g ..•• l apping the .aal ) shal':' ~ made no la'ter than 5 calendar day. 
at'ter each leak. is dateC"t.ed. 

(e) Any pump that i s designated, aa OBBcrlbed in S 265 .1064(g )(2 : . :~ = no detec~ble emissions , as 
i ndicated by an instrument reading of lass than 500 Pplll aDOve o.a.ckgroWld, ~ . 81empt froD! the requirements of 
paragraphs (al, (c), and (d) of this sectlOD i t :~ pump meet.s tne tOllaw.:.r. ; requiraman~: 

( 1) Must have no axt.ernally actuated shatt penetra::'::l; the pump n:='.;&::'II;. 

(2) Muat operata with no datac't4ble &m1 •• lona as ind..1 cat.eci by an : n.t.rumen't reading of lass than 500 
ppm aoove background as measurad by the methods • peci t led lOS 265. 1063 ( c I . 

( 3) Must be taa'ted for compliance with paragraph ( a )( 2 ) of thi •• ac~ ':' QP in1'tially upon designation, 
annually, and a~ other times as requested by tn. ~ional ~nl.trator. 

(f) It any pump i. equipped .... ith a cloaed-vent system capable of capt.uring and transporting any 
leakage frolll the aeal or aeals to a control d8V1C. that comp l l •• with the requ..lremen~. of S 265.1060, it. is 
exempt from the r equire.lnt. of paragrapha (a ) t..>:rough (a) a ! ~!l .. h settior' .. 

[ 55 FR 25512, June 21, 1990, as &manded at 56 FR 19290 , Apr. 26, 1991] 

S 265.1053 Standard.: Compres.ora. 

( a) Each compresaor ahall ba equipped with a aaal sy.~ that inc luoes a barriar tluid systBIII and that 
preventB leakage at total organic emis.ions t. o the acmoaphere . except aa p:avlded in paragraphs ( h) and (i ) of 
this section. 

(b) Each compressor seal syatam as required in paragraph (a> ot thi. section shall be: 

( 1 ) Operated .... ith the barrier fluid at. a preaaure tl'lat 18 at all ':..lmas greater than the cc::apressor 
stuffing box preaaure, or 

( 2 ) Equ1pped with a barriar fluid system that is connected by a c losed-vent system to a control device 
t hat complies with the requiramants at S 265.1060 . or 

( 3) Equipped .... ith a system that purgas tha barrier !l\,;.id into a hazardous wasta atream with no 
detectable emi.siona to atmosphere. 

( cJ The barr1ar flu1d mus't not be a hazardous waste wit h organic c oncentrations 10 perc:en't or greatar 
by WGl.qht. 

(d ) Each barriar f l uid sy.tem as deacrib8d in paragraph. (a) througb (c) of th1s sec~1on shall be 

equipped with II aansor that will detect failure at the saal systam, barrlar fluid .yatam, or both. 

( a)(l ) Each senacr aa required in paragraph (d ) of thi. aection ahal l be checked daily or shall be 
equipped with an audibla alarm that mua't be checked monthly t o BJl.ure that it is functioning properly unlasa 
the compreasor 1s l ocated wi 'thin tha ooundAry of an unmanned plant ai te, in which cue the sen.or mU8't be 

checked daily. 

( 2 ) The owner or operator ahall datarmine, baaad on d .. ign considerations and opera'ting experlence, a 
criterion that indicatea failure of the seal aystem, the barrier !luia syatem or botil. 

( f ) If the aanBor indicates tailura of til. seal ayatam. the barrier fluld sya'talll, or ooth based on the 
criterl on detarmined under paragraph (e)(2) of thia aection, a leak 1B detected. 
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(g) (1) When a leak is det.ected. it. sb.a.ll be repaired as .oon .s pra~1cal)le. but. not. later tban 15 
calendar daya att.ar it. 1s det.ected. except. as provided in S 265.1059. 

{2} A tiret. at.t.Blllpt. at. repair (e.g .• tigbtan1ng tile packing gland) ehall be made no lat.er t.han 5 
calendar daya att.er each leak 1. dete~ed. 

(h) A cc:cpr ... or i. axuq)'t trOlD t.ha requiramanu of paragraphs (a) and {b} ot t.hi_ section it it. is 
equipped with a cloaed-vent. .yatam capable ot capt.uring and. t.r&n.p:lrt.ing any leakage frCIII t..he a&41 to a control 
device that. cClllplies with t.he raqu.1rement.8 of S 265.1060, exr::.P't .. provided in paragrapb (il of !hi. aectlon. 

ei l Any compraasor that. is designat.ed. a. deacr1bed in S 265.1064(g)(2). for no det.ect.4ble amission as 
indicat.ed by an instrument. read:1ng of lea_ than 500 PlD at:ove baeJcground is axe=pt. trom t.he reqw.rBlDlltlt.8 of 
paragraphs Ca) througb (h) of t.his .~ion if t.he compraaaor: 

(1) Is datarmined t.o be operat.ing with no d.tect.a.ble e:m.1s.ions, as indicat.ed by an inst.rument. reading 
ot lees t.han 500 ppm above background, as meaaured by t.he met.hod specified in S 265.1063(c). 

(2) Is t.ested for compliance with paragraph (i}(l) of t.his s~ion init.ially upon designat.ion. 
annually. and at. other t.imes as reque.ted by the Raq10nal Admini8trat.or. 

S 265 . 1054 Standards: Pre.aure relief devicea in gaa/vap:lr •• rvice. 

(a) Except durinq pr..aure r.l.a.ea, each pr.a.ure reHet dev1ce in gu/vapor service .hall be 
operated with no deteetable emi •• ions, as indicated by an inatrument reading of le .. than 500 ppm at:ove 
backgroWld, as me_urad. by the mat.hod apecHied in S 265.1063(c). . 

( b) (1) After aach pressure rel .... e. t.he pres.ure relief. device shall be ret.urned t.o a condit.ion of no 
det.act.4ble emis.ion. , as indicated by an instrument. reading of. le .. t.han 500 ppm above background, as 800n a8 
practical)la, but. no later t.han 5 calendar days atter each pre.sure rel .... , except. aa provided in S 265.1059. 

(2) Ho later t.ban 5 calendar daya att.ar t.be pr. •• ure r.l .... , t.be pre.aure r.H.t d.vice sha.ll be 

monit.ored t.o cont1rm the condit.ion of no detectable emi.aiona, as indicated by an ina'trUmBDt. reading of le.s 
t.han 500 ppm above background. a. measu.r.d ay t.he lDIItbod specified in S 265.1063(c). 

( cl Any pnla.ure rali.f. dlrYice that i. aqu.1pped wit.b a cloaed-vaot. .yst..a capabl. of. capturing and 
t.ran8p:1rt.ing 1euage frOll! t.he pr.a.ure reliet device to a control dlrYice a. d_cribad in S 265.1060 is exempt. 
trom the requirement..a of paragraphs ( a) and ( b) of t.hia sectlon. 

S 265.1055 Standarda: SamplinO connecting ay.t.em8. 

(a) Each aampling conn~ion .ystem ahall be equipped with a closed-purge ay.t.am or closed-vent. 

(b) Eacb closed-purqe ayate.lZl or closed-vent. system aa required in paraqrapb (a) shall: 

(1) Ret.urn the purged hazardoWi wa.te stream direct.ly to the hazardous wast.e management prece.s line 
wit.h no detectable amissions to atmOaphere. or 

(2) Collect. and. recycle t.he purged haurdoua wa.t.e at.reAm wit.b no det.ect.able emisaions to atmosphere, 
or 

(3) Be dea1qned and operated to capt.ure and t.ransport all t.he purged hazardous wast.e st.ream t.o a 
control device that compli.s with t.he requ1ramenta of. S 265.1060. 

(c) In a1t.u .ampling syst. .. are exempt f.n:nD the requiramanta of paragrapM (a) and (b) of thi8 
Bact.ion . 

S 265 .1056 Standards: Open-ended valv •• or lin ••. 

( alCl) Each opan-e.nc1ad valve or line sb.Al1 be equipped. with a cap, blind flange, plug, or a eecond 
valve. 

(2) The cap, blind flange. plug, or second valve aball IM&l 'the open end at. all 'tilDe. except. during 
operationB requiring hazardous waste stream flow t..h.rougb the open-anded valve or lina. 

(b) Each open-ended valve or line equipped with a second valva shall be operated in a manner such t.hat. 
t.he valve on tha hazardous wasta 8!.ream end i8 cloaed bafore the aacond valve i. closed. 
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(c) When a doubla block and bleed lIywI'tam i8 being U8ed, the bleed valve or lin8 may ramain open during 
operations that require venting the line baOolaen the bloc:k va l ves but shall compl y with p&ragraph (a ) o ! t!'l1e 
saction at all other t1mes. 

S 265.1051 Standards: Valvas in gas / vapor service or in light liquid aervica . 

(a) Each valve in gas / vapor or light liquid .ervice shall be monitored IIIOnthly to detact l eaka by t he 
mathods specified in S 265.106J(b) and .Il&ll comply with paragrapha (b ) throuqh (a) of this .action, except aa 
providad in p&ragraphs (f), (g), and (n) of thi8 s~ion' and 55 265.1061 and 265.1062. 

( b) If an instrument reading of 10,000 ppm or greater ia mea.urad, a leak 1. dat.acted. 

(c) (1 ) Any valva for whicb a leak is not de~ad for t>.ro auc:ce.aive IIIOnt..ba may be IIIOnitored the first 
month of 'gvery succeeding quarter, beginning with the nllX't quarter, until a leak is detected. 

( 2 ) If a leak is dat.ac't.ad, the valve sh4l1 be mcni't.orac\ monthly until a leaJt 1s not det8Cad for 2 
successive months. 

( d) ( 1) When a leak i8 detected, it aha.l l be repaired as 800n as practicable, but no later than 15 

calendar days aftar the leak is detected, except aa provided in 5 265.1059. 

( 2 ) A !irst atte:mpt at repair .hall be made no later than 5 calend4r day. at'ter aach leak is det.ac'ted. 

(e) First attempts at rapair include, but are not limited to, the following beat practices where 
prac'ticable: 

( 1 ) Tigh'tening at bonnet bolts. 

(2) ReplacamBnt of bonnet balta. 

(3 ) Tigh'tening of packing gland nut.a. 

( 4) Injection ot lubricant in'tO lubricated packing. 

(f ) Any valve that i_ designated, a_ deacribed in 5 265.1064(g)(2), for no detectable amdaaiona, as 
i ndicated by an inatrulllant reading of 1 __ than 500 p~ above backgroWld , is 8XIllllP't from the requiramenu of 
paragraph ( a ) of this sec'tion if the valve: 

( l ) 8as no ext.ernal act.ua'ting mechaniam in contac't wi th tbe bazardoua WaII'ta aueam. 

(2) Is operated with amiaaiona le .. 'than 500 ppm &bcrve bac:.lc.grcund aa determined by the method 
specified i n S 265.10 63(c ). 

(3) Is ~ested for compliance with paragraph ( fJ(2 ) of ~hia a&C~ion ini'tially upon designa~ion, 
annually, and at o'ther 'tilras aa raque8~ed by the Regional Ad:m1.ni atra~or . 

( g ) Any valve 'that is designated, as described in 5 265.1064(h) {1 ), as an unaafe-~-moni~or valve i8 
exemp~ from ~ha raquiramen~. of paragraph (a ) of this saction if: 

( 1) The ownar or opera~or of the valve det.arminea 'tbat the valve 1s unaate to monitor becau8e 
moni~orinq parsonne l would be expo.ed 'to ~ immediate danger aa a con.equence of complying witil paragraph ( a) 
of t hi8 8ec~ion. 

( 2 ) The owner or opera'tor of the valve adhere. to a wri't'tBn plan that requirea monitoring ot the valve 
ae frequently aa practicable during .af.-~-moni'tor 'times. 

( h ) Any valva 'tha't i8 designated, a. de.cribed in S 265.l064(h)(2), a. a di f ficult-to-monitor valve i8 
exemp~ from the requ1.remen'te of paragrapb (a ) of 'thi. eection if: 

( I } Tha owner or opara~or of tha valve determinea ~hat the valve caMot be monl'tOrad. without elevating 
'the monit oring parsonnal more than 2 meters above a .upport surface . 

( 2) The hazardoua wa.te managemeo't unit within which tha valve i. located w .. in opara'tion betora June 
21 , 1990. 

(3 } The ownar or opa.ra~or of the valva tollow. a wri'ttan plan 'that requiraa monitoring of 'the valva at 
laa.~ once par calendar year. 
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S 265.1058 St.andard.8: Pumpa and valv .. in beavy liquid aervice, pr_aura relief devicea in 11gbt l1quid or 
heavy liquid servlce, and !langu and ot.har conc.ect.ora. 

ta l Pumpa and valv.a in heavy liquid sarvice. preaaure relief devic .. in light liquid or heavy liquid 
aervice, and !langea and other conneo'tOra shall be acni'tOred vith1n 5 days try the method apecified in S 
265.1063(b) if evidence of 4 potantial leak ia found try visual, auclible, oltaC"tory, or any other de taction 
methOd. 

(b) It an inauwant reading ot 10,000 PP= or greater is DIAIIured, 8. leak ia det.eC"ted.. 

(c)(l ) When a leak ia detected, it ahall be repaired as aoon .. practicable, but. not lat.ar than 15 
calendar days attar it. i8 detectad, except aa provided in S 265.1059. 

(2l The tirat attampt at repair shall be made no later than 5 calendar days attar eacb leak is 
detected . 

(d ) Firat attaapta at repair include, hut are not limited. to, the beIIIt practicea described under S 
265.1057(e). 

S 265.1059 Standarda: Delay of repair. 

(a) Delay ot repa1.r ot equipment for whicb leaka have been detected. will be allowed it the repair ia 
technically inf .. aible without a hazardoua waste managem8nt unit abutdown. In such a cas., repair of this 
equipment ahAll occur betore the end of the next. hazardoua waste management unit ahutdown. 

tb) Delay of repa1.r ot equipment for which leAka have b_n detected. ..,ill be allowed. for equipment that 
is iaolated from 'the haurc10ua waate managuant unit and that doee net continue to conUin or contaC"t hazardoua 
waste with organic con~trations at le .. t 10 percent by .... igbt. 

(c) Delay of repair for valves w111 be allowed. it: 

(1) The ownar or operator detarmines that amisaiona of purged matarial resulting frCIZI 1JIIIIadiata repair 
are greatar than the amiasions likely to result from delay of repair. 

(2) When repa1.r procedurea are et!ected, 'the purqed matarial is collected and destroyed or recovered 
in a control device cClZlplying with S 265.1060. 

(d) Delay ot rapa1.r for pumps will be allowed it: 

(1) Repair requir.s the uae of a dual mechanical aea.l ayet.am 'that includes a barrier fluid Byatem.. 

(2) Repair is cClllplat.ed all aoon aa practicable, but not lat.ar t.han 6 monthe after the leak was 
det.ected. 

(e) Delay of repair beyond a hazardoua waste management unit ahutdown ..,ill be allowed for a valve if 
valve aa88mbly replac-.nt. la nec.ssary during the hazardoua waate management. unit. shutdown, valve aSBambly 
aupplies have bean depleted, and valve aBaambly suppliea had bean .ufficiantly stocked before t.he auppliea ware 
depleted.. Delay of repair beyond the naxt. haz&rdoua vasta managamant unit IIhutdown ..,ill not be allowed unless 
the next hazardoua waste ma.nagament. unit ahutdown occura aooner tban 6 mont.h.a aftar tbe fir.t. huardouB waata 
management unit ahutdown. 

S 265.1060 Standards: Cloaed-vant ayatama and control devices. 

OWners or operaten of cloaed-vent ayst. ... and control davic.s ahall comply with the prcviaiona of S 
265.10J3. 

S 265.1061 Alternative standards for valve. in ga.a/vapor aervics or in light liquid service: parcent4ga of 
valve. al.lowad to leak. 

( 4) An owner or opera 'tOr aubject 'to the raquirac:ianta o! S 265.1057 may alect 'to have all valv.a wit.hin 
• ha.z:ardoua wasta manag~t unit cClZlply with aD alternative atandard which allows no greatar than 2 percent of 
t.he valves 'to leak. 

(b) The following requ1ruenta aball be ID8t it an awnar or opm'at.or decides to comply with 'the 
alternative sundard of allOWing 2 percent. of valvee te laaJt: 
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(1) An owner or operator mua~ botify the Regional Adm1niat.ra'tOr that the CW1ler or opera'tOr has elected 
to comply with the requiramanta of t.b.ia aaction. 

(2) A performance ~ea~ a8 apecified in paragraph (c) of this section ahal1 be conducted initially upon 
d_ignation, annually, and at ot.b.er ~a.. requ.ea'Ced. by tb. Regional Adm1nut.ra~ar. 

( 3) If a valve leak is detected, it ahall be repaired in accordance wi~h 5 265.1057 (d) and (e). 

(c) Performance 'C.sta ahall be conducted in ~h8 following manner: 

(Il All valvae subjac::~ to the requiraments in S 265.1057 within the ha.z:ardoUB waat.e managament unit 
ahall be monitored within 1 week by the mathoda specifiad in 5 265.1063(h). 

(2) If an inauumen~ reading of 10,000 pplD or greater is ma.uured, a leak is detected. 

( 3 ) The leak percenuge shall be determined by dividing the number of valves subject to the 
requirements in 5 265.1057 for wbicb leaks are detected. by the toul numbar of valvae subject t.o the 
requiremen~s in 5 265.1057 within the bazardous wute management unit. 

(d) If an owner or operat.or da::idas no longer t.o comply with this saction, the owner or opera'tOr must 
notify the Regional Administ.rat.or in writing that the work practice standard described in S 265.1057 ( a ) 
through (e) will be followed. 

S 265.1062 Alternative standards for valv.s in gu/vapor service or in light. liquid service: skip period leak 
detection and repair. 

(a)(l) An owner or operator alJ.bject t.o th. r.quirlDl.nU of 5 265.1057 may elect for all valves within 
a hazardOUS waste management. unit to comply with one of the altarnative work practices specified in paragraphs 
(b) (2) and (3) of this aact.ion. 

( 2 ) An owner or operator must notify the Regional Administrator before implementing one of the 
alternat.ive work pract.ices. 

(b)(l) An owner or operator shall comply with t.he requ1remen~a for valves, as described in 5 265.1057, 
except as daacribed in paragraphs (b)(2l and (b)(3) of thia aection. 

(2) Aft.er t.wo consecutive quarterly leak deteC'tion periods with the percentage of valves leaking equal 
to or le9B than 2 percent, An owner or operator may begin to skip one ot the quarterly leak detection periods 
for the valves subject to the requirements in S 265.1057. 

( 3 ) After !ive cona8Cutive quarterly leak detection period. wi~h the percentage of valves leaking 
equal to or leaa than 2 percent, an owner or op&rator may bag-ill t.o skip three of the quartarly leak det.ection 
periods for the valvee subject to the raquiramsnt.s in 5 265.1057. 

( 4) If the percentage of valves leaking is greater than 2 percen~, the owner or operators hall moni'tOr 
monthly in compliance with the requir-..nt.a in S 265.1057, but. may agun elect, to uae t.his sec~icn after 
meeting tbe requirementa of 5 265.1057(c)(1) . 

S 265.1063 TB8t. method. and procadur ... 

( a ) Each owner or operator subject to t.he provisions of t.his subpart shall comply with the tes~ 
methods and procedures requirements provided in t.his section. 

( b ) Leak detection monitoring, .. required in 55 265 . 1052-265.1062, shall comply with the tollowing 
requirementB: 

( 1) Monit.oring shAll comply with Reference Method 21 10 40 CFR part 60. 

(2) The detection instrument shall meat. the performance criteria of Reference Method 21. 

( 3 ) The inat.ruma.nt shall bill calibrated before u .. on each day of it.. uae by t.he procedures specified 
in Reference Method 2 1. 

( 4) Ca.librauon guu shall be: 

( ~) Zero air (la •• than 10 ppm of hydrocarbon in air). 
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~ugb. y 

(ii) A mixture of methane or n-hexane a~ air at a coocan~atlon c ~ approximately, but le88 than, 
10.000 ppm Il8tbane or n-hexane. 

(5) The instrument probe shall be t=av.~.~ a=ound a~ : pocentla: .8aA lntarfaces as close t o the 
interface aa poaaible aa described in Reference l'tet.llOd 21. 

( c) When equipmant i8 tested for cOc::;l':'a_~=. with no oe t. ectable c:.l.s:ona, as required in SS 
265.1052(e ) , 265.1053(i), 265.1054, and 265.1057 ( ! : , the ~s! snaIl comply Wl~~ the follcw1ng raquir8lllOnta! 

(1) The requirements of paragraphs Ib ) ( : 1 through I t j of thia • .c~:on sbAll apply. 

(2) The background level sball be dete.r-....J.ned, aa .et !::r"t...tI 1.c. Re~a.rL'ce Method 21. 

(3) The insuumant probe aball be trsveaed arou.nd a:: potenti4~ :~ interfaces .. close to the 
interface aa poasible as dellCribed in Reference Metllod 2: . 

( 4) The arit.hmetic difference bet\ftMm the maximum co..~centrat.1on ::-.t:!cated by the instrument and the 
background level is compared with 500 ppm for detan:J.ning c=;::llAnCe. 

(d) In accordance with the waste analyala plan r~~!=ed by S 26~.: J : ~ ) , an owner or operator of a 
facility must determl.ne, for eaCh piece of equl p::.nt , .... hetl'lar -:.he equipme:-:~ =o.:1t . .ains or conUlC'ts a baurdous 
waste with organic concenUation that equal. or axceeda 10 percent by wel;f:-:. uaing- 'the following: 

(1) Methods dascribad in ASTH Me'thoda 0 2267-88, E 16 9-87, E 168-88 , E 260-85 (incorporated by 
reference under S 260.11); 

(2) Method 9060 or 8240 of SW-846 (incorporated by reterenee UDoer S 260.11); or 

(3) Application of the knowledge of the nature of the ba%ardoua w •• ~ atream or the proce8s by which 
it waa produced . Docwr.nution of a w .. te dete.rmJ.n.atlon by kl'IClilfledg. 18 r.qu.1:-ed. Examples of documentation 
that. ahall be used to support a deter1U.nation undar thia pravlaiOn include production proc.ss infor1ll&tion 
documenting that no organiC cc:apouncU are u&ed, informat.ion that the waste 1& genu.ted by a process th..at ia 
identical to a process at the same or anethaI' facility that haa previously De4In d.monst.rat.d. by direct 
meaaure.c.nt t.o have a tota.l organic coat.nt 1 ... than 10 percant, or prior .peciation analyaia reaulta on the 
same waste streAIII where it can alao be c10cumanted thAt no pr-oc. •• chang .. t.ave occurred ainc. that analyaia 
tbat could affeC't the w .. t. tot.al organic conc.ntrat.1on. 

(e) If an owner or operator datarm.1nea that a piece of equipllellt contains or eontacts a hazardous 
waste with organic concentration. at leaat 10 percent by we19h~, th. deterclnation can be revised only after 
following the procedures in paragraph (d)(l) or (d){ 2) ot thi. s~ion. 

(f) When an owner or opuator and the Regional Administrator do not aqree on whether a piece of 
equipment cont.ain. or cont.acts a hazardous wa.ta with organiC concentrations at leaat 10 percent by weight, the 
procedures in paragraph (d)(l) or (d)(2) of this aection can be used to resolve the diaput8. 

(g) Samples usad in determining the percent organic content shall be repr.sentative of the highest 
total orgAnic content ha...z:ardoua waste that is expected to be conta.ined in Or contact the equipment. 

(h) To determine if pumps or valv .. are in light liquid service, the vapor preaaurea of constituenta 
may be obtained trom S't4nd.ard reference ta:ta or lIIBy be detarmined by ASD1 0-2879-86 (incorporated by reference 
under S 260.11). 

( i) Performance teaU to determine if a eonuol davice ach1ev .. 95 weight percent organic amiasion 
reduction ahall comply with the procedures of S 265.1034 (c)(l) througb (e)(4). 

S 265 .1064 Recordk_ping require.u.nta. 

( a) (1) Each awner or operator Subject to the provision. of this aubpart ahall cCllllply with the 
recordkeeplng raquirBIIIBnta ot this aection. 

( 2) An owner or operator of more than one ba.z:ardollll ...... te managame.nt unit subject to t.he provisiona ot 
this subpart may comply with the recordk_ping raquiramanta tor tbe .. baz.ardous wast. management. units in one 
racordkaeping syatam it the syat.am identitiu -...eh record by .. ch huard.oua waaU lD&Daqement unit. 

(b) owners and operator. IZIUst r.c::ord the follOW'1ng information in the facility operating record: 

(1) For each piece of equiplll8nt to whicb. aubpart BB or part 265 applies: 
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(i) Equipment idant1!icat.ion numM.r' and hazardous wuta J:II4Dagemant. unit. id8ntl!1cat.ion. 

( 11) Approximate locations witilin tha facility (a.g., identify tile hazardous waste manag8DIBnt. unit on 
a facility plot. plan). 

(iii) Type ot aquipment (a.g., a pump or pipeline valva). 

(iv) Perc:ant.- by-weigbt total organic. in tile ha%aXdou. wa.t.e .tream at. the equipment. 

(v) aazardoua wute state at tha equipment (e.g . , g_/vapar or liquid). 

(vi ) Method of compliance wit.h the s~darc1 (a . g., 
wit.h dual mechanical saalB"). 

monthly leale. detection and repair" or equipped 

( 2) For facilities that comply with tbe provi.ions of S 265 . 1033(&)(2), an implementation schedule as 
specified in S 265 . 1033(a)(2). 

(3) Where an aomer or operator choo ... to use t.eat data t.o damonatrate the organic ramoval efficiency 
or total organic compound concentrat~on achieved by the control device , a performance teBt. plan a8 specified in 
S 265.1035(b)(3) . 

( 4) Documentation of compliance wit.b S 265.1060, including the datailed deaign documentat.ion or 
performance t.est raBult.s specified in S 265.1035(b)(4). 

(c ) When each leak ia detected u specified in 55 265.1052, 265.1053 , 265.1057, and 265.1058, the 
following requirement.s apply: 

(1) A weatherproof and readily v18ible identificat.ion, marked with the equip:a1ent identification 
number, the date svidenca of a potent.ial leak wu tound in accordance with S 265.1058(a), and the date the ' le.u 
waD detected, shall ba attached t.o the leaking equipIMD.t.. 

( 2) The ident.ificat.ion on equipment, axc.pt. on a valve, may be removed. after it. haa baen repaired. . 

(3) The ident.1!ication on a valva may be ramov-' atter it hu baen monitored for 2 successiva months 
aa specified in 5 265.1057(c) and no leak bas b-.n de't8Ct.ad. during tilose 2 acnt.ba. 

(d) When each leak 1s det.ected a • • pacified 1n 55 265.1052, 265.1053, 265.1057 , and 265.1058, t.he 
fol lowing informat.ion shall ba recorded in an inspection log and ahall be kept. in t.he facilit.y operaeing 
record: 

( 1 ) The inat.rWllOIlt and operat.or idantificat.ion nWllbers and the equipment. idant.1!1ca't1on number. 

( 2) Tha dat.e evidence of a potential leak was found in accordanca wieh S 265 . 1058(a) . 

(J) The dat.e tile leak w .. detected and tha dates of each at.t.ampt to rapair the leak. 

( 4 ) Repair _thod_ applied in each attempt to repair tile leak . 

( 5) Above 10,000" if the maximum instrument. reading ... urad. by the methodB Bpecified in S 
265.l063(b) atter aach repair at.t.8IIIpt. is equal to or greater tlian 10,000 ppm. 

(6) Repair delayed" and the rea.on for t.he delay if a l eak i8 not. repaired wi t.hin 15 calendar days 
aft.er discovary of the leak. 

(7) Documentation 8Upporting the delay of repair of a valve in compliance wit.h 5 265.1059(c). 

(8) Tha signature of the owner or operator (or designate) whose decision it wa. that repair could not. 
be effected without. a hazardous wute J:II4Dagema.nt. unit. sbutdown. 

(9) Tha expected data of aucce.Bfu! rapair of t.he leak it a leak ia not rapaired within 15 calandar 
d ays. 

(10) Tha data of succ ... fu! repair of t.he 18llk. 

( a ) Oe.ign documentat.ion and monitoring. operating. and inspection intormation for each closed-vent 
system and cont.rol davice required to comply with t.he p.roviaionB of S 26'5.1060 shall be record.ed and kept. 
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up-to-date in the facility operating r.cord aa a~ified in S 265.1035(e). Deaign documentation is specified in 
5 265.1035 (e)(l) and (e)(2) and monitoring, oparating, and ina~ioc information in 5 265.1035 (e)(3)-(e)(8) . 

(f) For a control d...,ice other than a thermal vapor incinerator, catalytic vapor incinerator . flara. 
boiler, proceaa beater. condanaer, or cuoon adaorption ayw,tam, lDCIlitorinq and inape::tion information 
indicating proper operation and maintenanca of tha eontrel device muat be recorded 1n tha facility operating 
record. 

(g) Tba folla.r1ng information paruining to all equipment aubject to the raquiramanu in 55 265.1052 
throuqh 265.1060 aball be recorded in a 109 that is kapt in tbe facility oparatinq record: 

(1) A list of identification numbers for equipmant (axeept welded fittings) aubject to tha 
raqulr~nts of thi. aubpart.. 

(2)(i) A li.t of identification numbers for equipment. t.hat. the owner or operator electa t.o designat.e 
for no detectabla ami •• iona, a. indicated by an inatrumant raadlnq of leas than 500 ppm 4boVe backqround, under 
the provisions of 55 265.1052(a), 265.1053(i), and 265.1057(f). 

(li) The designation of thia equipment aa aubj~ t.o the requiremenu of 55 265.1052(e ) , 265.1053(1 ) , 
or 265.1057(f) shal l be aiqned by tha owner or o~ator. 

(3) A list of equipment idantification numbers for praaaure ralief davices required to comply with 5 
265.105'(a). 

(')(i) Tha data. of each complianca t. .. t required in 5S 265.1052(a), 265.1053(i) , 265.1054, and 
265 .1057{ f). 

( 11) Tha background level maaauxwd during each compliance t .. t. 

(11i) The maximum inatrument reading mM.8ured at tha aqu1~t during each compliance teat.. 

(5) A list of identification number. for aqui~t in vacuum service. 

(h) The folla.r1ng information pertAining to all valvea Subject to the requ1r.-nta" ot S 265.1057 (g) 

and (h ) shall be reccrdad in a log that. is kept. in the facility o~rating record: 

(1) A list of identificat.ion numbers for valve. that are de.iqnatad as Wl_fa to monitor, an 
explanation for each valva atating wby the valva i. unaaf. to monitor, and the plan for monitoring each valve. 

(2) A li.t of ident.ificat.ion nUlDbars for valv .. thAt are designated a. difficult to monitor, An 
explanat.ion for each valve st..at.ing why tha valva is ditticult. to monitor, and tha planned schedule for 
monitoring each valve. 

( i) The following information sball be recorded in the tacilit.y operating record for valves complying 
with 5 265.1062 : 

(1) A achedule of monitoring. 

(2) The percent ot valvaa found leaking durinq each IDOnitor1ng period.. 

( j) The following information .ba~l be recorded in a log that. is kept in the facility oper ating 
record: 

(1) Crit.8ria required in 55 265.1052(d)(5)(ii) and 265.1053(e)(2) and an explanation of tha crit.8ria. 

( 2) Any chanq •• to thes. criteria and the rMlIOna for the changas. 

(k) The folla.r1ng information shall ba racorded in a log that is kept. in the facility operat.ing record 
tor use in determining ex_pt.iona as provided io the applicability .eC't.ion ot t.his subpart and o~her apa:::ific 
subparts: 

(1) An analyw,i. det.ermining tb.a d_igo capacit.y ot the h.a%&rdoua waet.a manag_nt u.nit. 

(2) A .t.lltamant. list.ing the hazardous w_te intlua.nt to and affluant. trOlD eacb haurdous wasta 
managamen't. unit aubjeC't. t.o the raquirementa in S5 265.1052 t.hrougb 265.1060 and an an.alyais de'term1ninq whether 
thea. hazardous w_tes are heavy liquids. 
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(3) An up-to-dAUI analyaia and tile supporting intormat.ion and dat.a uaed t.o determine whether or not. 
equipment. i8 subject to t.he requirements in SS 265.1052 through 265.1060. The record anall include supporting 
documentation as required by 5 265.1063 (d) ( 3) when application ot the knO'lo'ledge ot t..he natura ot the hazardous 
waste stream or the proces8 by which it wu produced. is ulMld.. It 'the owner or operator take. any action (e.g., 
changing the proc_s that produced 'the wasta) t.hat. could result. in an incre ... in the total organic conunt. ot 
the wasta contained. in or contacted by equipment d.ta.rm.1nad. not t.o be aUbject t.o 'th. requ1.r8lllanta in 5.S 
265.1052 through 265.1060, than a naw detarm1nation ia raqulIad. 

(1) Records of the equ.1pment. leak information required. "try paragrapb (d) ot this section and. t.he 
operating information required by paragraph te) of this a.::tion need. be kept. only 3 yean. 

(m) The owner or oparator ot any facilit.y t.hat. i8 sUbject t.o this aubpart and t.o regulations at 40 CFR 
part 60, tlubpart. W, or 40 CFR part. 61, aubpart V, My el.::t to dat.ar:m1ne caDpliance with this aUbpart by 
documentat.ion either pursuant to 5 265.1064 ot thia aubpart, or purauant. to t.hose provisiona ot 40 CFR part 60 
or 61, to the extent that. t.he aocumentation under the regulat.ion at. 40 CFR part 60 or part 61 dupl1caus tile 
documentat.ion required unc1ar t.hi. subpart. . ':he doc1l.lmantat.ion under the regu1at1on at. 40 CFR part 60 or part 61 
shall be kept. with or made ~eadily available with the facility operat.ing record. 

(Approved by the OHice ot MAoagaamt and Budget under control number 2060-0195) 

[55 FR 25512, June 21 , 1990 , aa amended at 56 FR 19290, Apr. 26, 1991} 

SS 265.1065 -- 265.1079 [Reserved) 

Appendices to Part 265 

Appendix I Racordk."ping : r-.. t...""1lct.iona 

The recordk. .. ping prov18iona ot 5 265.73 speci!y ~at. an owner or operator must keep a writtan 
operating record at hia facl.llty. Thia appendix providea addit.ional instruct.ions tor keeping portions of t.he 
operating record. See 5 265.7J ( ~ 1 for addi~iona l racordk .. p~g requirements. 

The tollowing intoroa~!on must be recorded, a. !~ beccmea available, and maintained in the operat.ing 
record until closure ot the ~acl 1 i~y in the [ollowing manner: 

Recorda ot each haz&.rcouB wasta received, t.:-eat.ed. IItcred, or dispoaed of at the tacili"ty which 
include the following: 

( 1) A deacription by :~. common name and the EPA Hazardous Wast.e Humber(a) from part. 261 of thia 
chapter whicb apply t.o 'the waa:.s. The wute c:1eacript..1o.n alao must. include the ",uta'a phyaical torm, 1.e., 
liquid , s ludge, aolid, or canLalned g ... If tne waata is not liatad in part. 261, aubpart. D, of this chapter, 
the descript.ion alao must 1nc l ~os the procea. that producac:1 1~ (tor example, solid tilt.er cake trom production 
of -- , EPA Hazardou. _a.te Numoex WOSl). 

Each hazardoua wa8te ::.t.ed in par.. 261. aubpar~ ::> . ot this chapter, and each hazardous wasu 
characteristic detined in pa:~ :5:. 8ubpa~ :, of thls cnapter, haa a four-digit. EPA Bazardou8 Waste Humber 
assigned to it. This nu.moar ::-...;a~ DB used to!" !"8CordkeepiDq and reporting purposes. Where a hazardous waste 
contains IIXJre than one lis t 8C :-.4zardous waa:.e, or where core than one hazardous wasta characterist.ic applies to 
t.he waste, the waste d88crl~~:c~ must incluc8 all applicable EPA RazardOU8 Waste Humber •• 

( 2) The est.imated or ~nit.at-r.por~d weight, or volume and densit.y, where applicable, in one of t.he 
units of measure specitied :~ :&ble 1; an~ 

Table 1 

Unit. ot measure Dansi"ty 

Pound. p 

Short ton. (2000 lb. J T 

Gallons (U.S.) c PIG 
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Cubic yards y 

Xilograma • 
Tonne. (1000 kg) H 

Liter8 L 

Cubic mater. C 

TrY 

H/C 

FOOI'NC7I'E: lSi09le digit symbols are u •• d hare for data prcx:eadng purpo •••• 

(3) The methodes) (by handling code(s) aa apecHied. in Table 2 ) and data(.) of treatment, 8torage, or 
disposal. 

Table 2 Bandlinq Coda8 for TreatJllElnt, Storaqe, am::1 Di.posal J1Sthoda 

Enter the handlinq code ( 8) listed bal~ t..hat lIIOat cloaely repre.enta the tec:hnique( s) used at the 
facility to treat, 8tere, or d1.poa. of eacb quantity ot hazardous waste r.ceived.. 

1 . Storaqa 

501 Conuiner (barrel, drum, etc. ) 
502 Tank 
SO) Waste pile 
504 Surface impoundment 
50S Ot.har (specify) 

2. Treatmant 

(0) Thermal Traaa-nt 

T06 Liquid inj~ion incinerater 
T07 Rotary kiln incinerator 
TO. Fluidized bed incinerator 
TO. Multiple h~ incinerator 
T10 Infrared furnac. incinara'tOr 
Tll Mol tan aalt d_tructer 
T12 Pyrolyala 
T13 Wet air oxidation 
T14 Calcio.ation 
T1S Microwave discbarqe 
T16 Cament kiln 
.Tl7 Lime kiln 
T1. Ot.har (8pecify) 

( b ) Cbemical Treatment 

T1. Absorption mound 
T20 Absorption fiald 
T21 Cb.eJ:D.1cal fixation 
T22 Chemical axidation 
T2) Chemical precipitation 
T24 Chamical reduC'tion 
T2S Chlorination 
T26 Chlcrinolyai8 
T27 Cyanide daetructien 
T2. Degradation 
T2. Detox1tication 
T30 len exchange 
T31 Neutralization 
T)2 O%onaticn 
T» Pbo'tOlyda 
T34 Other (apecify) 
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J. 

(e) Physical Traatmen't. : 

(1 ) Separation of components 

T35 ClUltri!uqa't.ion 
TJ. Clad fication 
TJ7 coaqulaUon 
TJB Dac:anUnq 
TJ' Encapsulation 
NO Filtration 
T41 Flocculation 
T42 Flot.ation 
T4J Foaming 
T44 Sadimant.ation 
T45 Thickening 
T4. Ultrafiltration 
T47 Other (specUy) 

( 2) Removal of Specific Componen't.s 

T48 ADsorption-molecular sieve 
T49 Activated carbon 
TSO Blending 
TS1 Catalysis 
T52 crystallization 
T53 Dialysis 
TS4 Distillation 
T55 Eleccrodialysis 
T56 Electrolysis 
T57 Evaporation 
T58 High gradient magnetic separation 
T59 Leaching 
T60 Liquid ion exchange 
T61 Liquid- liquid ~ractlon 
T62 Reverse oamesis 
T63 Sol vent recovery 
T64 Stripping 
T65 Sand filter 
T66 Other (8p«:ify) 

(d) Biological Trut:ment 

T.7 Activated sludge 
T.8 Aerobic lagoon 
T.' Aerobic tank 
T70 Anaerobic lagoon 
T7l Compoating 
Tn Sept.1c tank. 
T7J Spray irrigation 
T74 Thickening filter 
T7' Tricking filter 
T7. Waste stabilization pond 
T77 Ot..her (specify) 
T78-79 [Reserved) 

Disposal 

DBO Underground injection 
OBI Landfill 
082 Land traaUlant 
DB3 Ocean disposal 
DB4 Surface ~undment ( to be cl08ed aa a landfill) 
DBS Other (8p«:ify) 

I\ppendix II -- [Ruerved) 

Appendix III -- EPA Int.arilD Primary DdnXing Water Standard8 
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Parameter 

Arsenic 

Barium 

Cadmium 

C bIom1 um 

Fluoride 

Laod 

Mercury 

Nit.rat.e (aa N) 

Selenium 

Silver 

Endrin 

Linc:l.ane 

Met.hoxychlor 

Toxaphene 

2,4-0 

2,4,S-TP Silver 

Radium 

Grollll Alpha 

Gross Bet.a 

Turbidlt.y 

Coliform Bact.erla 

Maxim1lJll l .... al (mgll) 

0.05 

1.0 

0.01 

0.05 

1.4-2.4 

0.05 

0.002 

10 

0.01 

0.05 

0.0002 

0.004 

0.1 

0.005 

0.1 

0.01 

5 pCl11 

15 pCl/1 

4 mUl1ram.1yr 

l/TU 

1/100 ml 

FCO"mcrn:: (COZlllMlllt.: 7~!;)1d.1t.y is • .,p11cabla only t.o surface wat.er suppliea.] 

Appendix IV -- Teata for S!~~!!cance 

Aa required in S 265.9J ( b ) the ownar or opers~r cuat. u .. the St.udent.'s t.-t. .. t. to dat.arm1na 
8ta'tist.ically aiQniflcant. cnanc;.s in the concent.ration or value of an indicator paramet.er in periodic 
ground-water sample. when ccc?6red 'to the l~!tlal back~rounO concan'tra'tion or value of that indicaeor 
paramet.er. The comparison cus~ consider lOC!Vldually ~ct. o~ ~. ~ll. in the mco1tor1nq sy.tam. For three of 
';he indicator parame't.era (specl!lC conduct.anc •. t.oul Ort;L~!C carbon, and total organic halogen) a 
single-tailed Student's t.-t.e.~ ~~st. be u.~ ~o test at ~~. 0.01 level of significance for aiQn1ficant. iners .... 
over background. The di!!aranca t .. t. for pB llluat be a two-t.ailed Student's t-'teat. at tba overall 0.01 laval ot 
significance. 

The student's t-t.eat involves calculat.ion ot th. value ot a t-st&tist.ic for each comparison ot the 
mean (average) concant.rat.lon or value (balN<1 on a m1.nlmum of tour repliCAte m .... urements) ot an indicat.or 
paramet.er with its initial baC~Qround concent.rat!on or value . The calculated value ot the t-ata~18t!C must ~an 
be compared to the value of tne t.-atat1at1c round in a · ~ble tor t-te.~ of .1qn1fieance at the- specified level 
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of significance. A calculated value of t. which axceeds tbe va:ue of t. four.c :~ ~~e table indicates a 
stat.ist. ically significant. cnange in t.he concen~~a:~cn O~ va l ~e ~ ! the inc~=a:c= p4I4m8ter. 

Formulae for calculation of the t-sta~ls~~C and tanles :or t-tea~ c: algn!ficance can be found in most. 
introductory stat.ist.ics texts. 

Appendix V -- Examples of Potent.ially Incccp4t.!~ ~ . Wast.e 

Many hazardous wastes, when mixed wl~~ o~~.r wast.a or :4t.arials a: a hazardous wast.e facility, can 
produce effects which are harmful to human healt:. and tha e~v:ro~~nt. s~c~ as ( 1) haat or pressure. (2) fire 
or explosion. (3) violent. react.ion, (4) t.oxic dla U. IIIJ.st.a, !~., or g_es, C~ ( 5) fl4lllDl4ble fumes or ga8e8. 

Below are examples of pot.ent.ially incOClpat..1ble wasta., 'Waste COII:?0~"'1U, and ma'terials, along wit.h the 
harmful consequences which result. from mixing =at.lIIla.ls in 0:",. c;roup wit..": :4~erlals in another group. The list. 
is intended as a guide t.o owners or operator. of tr&at=ent., su=rage, and ~:spo.aj facilities, and t.o 
enforcement. and permit grant.ing officials, to indicate the r.e.c tor spec!a : ~recaut.ions when managing t.hese 
potent.ially incCXllp4tible waste materials or COI:Iponents. 

This list. is not intended t.o be exhaust.lve. An o.mer c:" operat.or :-..:s:. as the regulations require, 
adequat.ely analyze his wastes 80 that he can avold craat.1ng ';.l~=ontrolled s_oat.ances or react.1.ons of the t.ype 
listed below, whether t.hey are list.ed below or not.. 

It is possible for potentially incompat.ible waste. ~ be mixed 1~ • way that preclude • .II. reaction 
(e.g., adding acid to wat.er rather than water to acld) or tr~: neut.ralizes ~'1am (e.g., .II. strong acid mixed with 

.II. strong baae), or that controls substances produced (e . g., ~y generating ~:~le 948es in a closed tank 
equipped so t.hat. ignit.ion cannot. occur, and. bllrn.lng the ga •• s !.~ an incin-=a~o. ) . 

In the list.s below, the mixing of a Group A mat.erial with a Group E ::l.!lt.erial may have the potent.ial 
consequence a9 noted. 

Group l-A 

Acetylene sludge 
Akaline caust.ic liquids 
Al);aline cleaner 
Alkaline corrosive liquid. 
Al);aline corrosive battery fluid 
Caust.ic wastewater 
Lime sludge and o~~ar corrosive al);a110. 
Lime wast.awat.er 
Lime and wat.ar 
Spent. caustic 

Group I-B 

Acid sludge 
AClc! and wat.a!' 
3at.t.ery acid 
Chemical cleaners 
Ele~l~, aCid 
E:cning acid l iquid or solvent 

?lC~lnq liquor and other corrosive acids 
Spent. acid 
SlJent. mixed acld 
Spent. sulfuric acld 

Potent.ial consequence.: Beat. generat.ion; violent reaction. 

Group 2-].. 

Alumlnum 
Beryllium 
Calclum 
Lit.hium 
Magnesiu:a 
Pot.assium 
Sodium 
Zinc powder 
Ot.. ... ar react.ive matala and met.al hydrides 

Group 2-B 

Any waste in croup 1-A or 1-B 
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Potential conaequence.: Fire or explo.ion; generation ot flammable hydrogen ga •. 

Group 3-A 

Alcohol. 
Water 

Group 3-8 

Any ccncentratad wa.te 1n Group. 1-A or 1-8 
Calcium 
Lithium 
Met.a..l hyt1ride. 
Potua1U!t1 
S02Cl:z, SOCl:z, PCl 3 , C8 3SiCl3 
Other water-r .. ~ive wa.~. 

Potential conaequancea: Fire, explosion, or beat ~an.eratioo; generation ot flammable or tcxic gas88. 

Group 4-" 

Alcohola 
Aldahyt1 •• 
Haloganated hyt1rocarbon. 
Hi trated hydrocarbona 
Unaaturated hyt1rocarbon. 
Other reactive organic compound. and .olvents 

Group 4-8 

Concentrated Group 1-A or 1-8 waste. 
Group 2-A w .. te. 

Potantial con •• quences: Fire, explosion, or violent reaction. 

Group 5-" Group 5-8 

Spent cyanide and aulfide .olu~lona 

Potential conaequance.: Generation ot tcxic hydrogen cyanide or hydrogen sulfide gas. 

Group 6-'\ 

Chloratea 
Chlorine 
Chloritu 
Chram1c acid 
Byphochlorite8 
Nitrates 
Nitric acid. tuming 

Acetic acid and other organic acida 
Coocen'trated mineral acid .. 
Group 2-A w .. taa 
Group 4-A wa.ta. 
O'thar fl..luzca.ble and combustible wa.te. 
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Perchlorate. 
Per.:wlngana1:.es 
Peroxides 
Other strong oxidizer_ 

Potential con.equanc •• : Fire, explo.ion, or violent reaction. 

Source: Law, Regulation., and Guidelin •• for Handling of Ba%Ardou. w •• t •• •• California Department of 
Bealth, February 1975. 
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PART 266 -- STANDARDS FOR THE MANAGEKENT OF SPECIFIC BAZAROQUS WASTES AND SPECIFIC 'l'YPES OF BAZAROOUS WASTE 
MANAGEMENT FACILITIES 

Subpart-s A B (Reserved] 

Subpart. C -- Recyclable Materials Used in a Hanner Conat.itut.ing Dispoaal 

Sec. 

266 .20 Applicabilit.y. 

266.21 Standards applicable to generators and transport-ers of materials used in a manner that constitute 
diepClaal. 

266.22 Standards applicable to storers of materials that. are to be used in a manner that constitutes d~sposal 
wno are not. the ultimate users. 

266.23 Standards applicable to users of materials t.hat are used in 4 manner that constitutes di s posal. 

Subpart 0 -- Hazardous Waate Burned for Enerqy Recovery 

I Reserved J 

Subpart E - Used Oil Burned for Energy Recovery 

266.40 Applicability. 

266.41 Prohibitions. 

266.42 Standards appliCable to generators of uaed oil burned for energy recovery. 

266.43 Standards applicable to marketers of uaed oil burned for energy recovery. 

266.44 Standards applicable t.o burners of used oil burned for energy recovery. 

Subpart- F - Recyclable Materials Utilized. for Precioua Metal Recovery 

266.70 AppliCability and requirementa. 

Subpart. G - Spent Lead-Acid Batt.eries Being: Reclaimed 

266.80 Applicability and requirements. 

Subpart- a - Hazardous Waste Burned in Boilers and lndus~ial Furnac~s leffective August 21, 1991] 

266.100 Applicability. 

266.101 Management prior to burning. 

266.102 ?e~t standards tor burners. 

266.103 Inter~ statUB standards for burners. 

266.104 Standards to control organic emissions. 

266.105 Standards to control particulate matter. 

266.106 Standards t.o control metals amiasions. 

266.107 Standards to control hydrogen chloride (BC1) and chlorine 
gas (elZ) ernlssion8. 
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266.108 Small quan~ity on-site burner exemption. 

266.109 Low risK waste exemption. 

266.110 Waiver ot ORE trial burn for boilers. 

266.111 Standards for direct transfer. 

266.112 Regulation of residues. 

Appendix I - Tier I and Tier II Feed Rate and Emissions Screening Limits for Metals 

Appendix II - Tier I Feed Rate Screening Limits for Total Chlorine and Chloride 

Appendix III - Tier II Emdssion Rate Screening Limits for Free Chlorine and Hydrogen Chloride 

Appenoix IV - Reference Air Concentrations 

Appendix V - RiSK Specific Doses ( 10- 5 ) 

Appendix VI - StaCK Plume Rise 

Appendix VII - Health-Based Limits for Excluaion of Waate-Derived R •• idues 

Appendix VIII - Potential PICs for Determination of Exclusion of Waste-Derived Residues 

Appendix IX - .Methods Manual for Compliance With the BIF Regulations 

Appendix X - Guideline on Air Quality Models (Revised) 

Authority: Secs. 1006, 2002(a}, 3004, and 3014 of the Solid Waste Disposal Act, as amended by the 
Resource Conservation and Recovery Act at 1976, a. amended (42 U.S.C. 6905 , 6912(a), 6924, and 6934). 

Source: 50 FR 666, Jan. 4, 1985, unless otherwise notad. 

Subparts A -- B [Reserved1 

Subpart C -- Recyclable Materials Used in a Manner constituting Disposal 

S 266.20 Applicability. 

(a ) The regulations of this aubpart apply to recyclable materials that are applied to or placed on the 
land: 

(I) Without mixing with any other suoatance(s); or 

( 2 ) After mixing or conmbination with any other suostance(a ) . Theae materials will be referred to 
throughout this auopart as ma~erials used in a manner that constitutes disposal." 

( b ) Products produced for the general public'. u.e that are used in a manner that constitutes disposal 
and that contain recyclable materials are not presently subject to regulation if the recyclable materials have 
undergone a chemical reaction in the course of producing the products ao as to become inseparable by physical 
means and if such products meet the applicable treatmen~ standards in subpart D ot part 268 (or applicable 
pronibi~ion lavela in S 268.32 or RCRA section J004(d), ~here no ~ea~t seandArda have been establisbed) tor 
each recyclable material (i.e., hazardoua waste) that tbey concain. Commercial fertilizers that are produced 
for the general public'. use that contain recyclable ma~rials also are no~ presently subject to regula~ion 
provlded they meet these 84mB ~reatment standards or pronibition levels tor each recyclable material that they 
contain. However, :inc-con~aining fer~llizers using hazardoUB waste K061 that are produced tor the general 
public's use are no~ presen~ly subject to requl atlon. 

(50 FR 666, Jan. 4, 1985, as amended at 52 FR 21307, June 5, 1987; 54 FR 36970, Sept. 6, 1989] 

S 266.21 Standards applicable to generators and transporters of material. us.d in a manner that constitute 
disposal. 

., 
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Gener&tors and tranaport.ars of mat.ari&1s that &rs used in a ma.nner that constitut.es disposal are 
sUbject. to the applicable requirements of parts 262 and 263 of this coapter, and the noti!iC&t.~on req~rement. 
under sect.ion 3010 of RCRA. 

S 266.22 Standards applicable to starers of matarials tbat are to be laed in & manner that constitu'tOs disposal 
~ho are not the ultimate users. 

owners or oparawra of f&cilitiea that stora recyclable matari&la that are to be used in a manner that 
constitutes disposal, but ~hO are not the ultimata uaers of the materials, are regulated under all applicable 
provisions of SUbparts A through L of parts 264 and 265 and parts 270 and 124 of this chapter and the 
notification requirement under section 3010 of RCRA. 

S 266.23 Standards applicable to users of materials that are used in a manner that constitutes disposal. 

( a) Owners or operators of facilities that uaa recyclable materi&ls in & manner that constitutes 
disposal are regulated under all applicable provisions of sUbparts A through N of parts 264 and 265 and parts 
270 and 124 of this chapter and'the notification requirament under saction 3010 of RCRA. (These requ~rements do 
not app ly to products ~hich cont.4in these recyclable materials under the provisions of S 266.20(b ) at th~s 
chapter. ) 

(b) The use of ~aste or used oil or other material, ~n1ch i& contaminated. ~ith dioxin or any other 
hazardous ~aste (other than a waste identified solely on the basis of iqnieability), for dust suppression or 
road treaL.ment is prohibited. 

( 50 FR 666, Jan. 4, 1985, as amended at 50 FR 28750, July 15, 1985] 

SUbpart. E -- Used 011 Burned for Energy Recovery 

Source: 50 FR 49205, Nov. 29, 1985, unless otherwise noted. 

S 266.40 Applicability. 

( a ) The regulations of this sUbpart. apply to used all that is burned for energy recovery in any boiler 
or indust.rial furnace that. is not regulated under subpart. 0 of part 264 or 265 of this =hapter, except. as 
provided by paragraphs (c) and (a) of this s~ion. Such used oil is uarmed ··ua.d 011-!uel". Used 011 fuel 
includes any fuel produced fram used all by processing, blending, or o~her treatment. 

( b ) Used oil" lDBana any all that has been refined from crude oil, used, and, as a result of such 
use, 15 contaminated by physical or chemical impurities. 

( c) Except as provided by paragraph Cd) of this section, used oil tha~ is mixed witb hazardous wast.e 
and burned for energy recovery is sub j ect to regulation as b.azarc1ous ~aste fuel under subpart 8 of part. 266. 
Used oil cont.&ining more than 1000 ppm of to~al halogens is pr.sumed to be a hazardous ~as~e because i~ has 
been Cllxed wit..h halogenated hazardous waste listed in sUbpart 0 of part 261 of thls chapter. Persons may rebut 
t~s presumpt~on by demonstrating that the used oil doaa not contain hazardous waste (for example, by showing 
that. the used oil does not contain s i gnificant concentrations of halogenated hazardous constituents listed in 
Appendix VIII of part 261 of this chapter). 

( d ) Used oil burned for energy recovery is subject to regulation under this subpart rather than as 
hazardous wast.e fue l under subpart B of this ~ it it is a hazardous waste solely because it: 

( 1) Exhibits a characteristic of hazardous waste identified i n subpart C of part 261 of this chapter, 
provlded that. 1: is not m~ed witn a hazardous waste; or 

( 2) Contains hazardous wast.e generated only by a peraon subject to the special requirements for small 
quanti:.y generators under S 261.5 of this chapter. 

t e l Except as provided by paragraph ( e l of this seetion, used oil burned for energy recovery, and any 
tuel produced from used oil by processing, blanding, or other treatment, is subject to regulation under this 
sUOpart. unless it i s shewn not to exceed any of the allowable l evels of the constituents and properties in the 
speCification shewn in the following table. Used oil fuel that meets the specification is subject only to the 
analysls and recordkeeping requirement.s under S 266.4J(b ) (1) and (6). Used oil fuel that exceeds any 
specl!ication level is termed ··off-apeci!icat1on used oil fuel". 

Used Oil Exceeding any Specificat.ion Level is Subject. to This Subpart When Burned tor Energy Recovery4 
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Const.it.uent./property 

Arsenic 

Cadmium 2 ppm maximum. 

Chromium 10 ppm maximum. 

Load 100 ppm max1.mu.:.. 

Flash Point. : 00 • F min1--u:.. 

Total 8alogens 4,000 ppm m.a.xl.::I.l!:.b 

FOOTNOTE: ~e speclflcat.ion does no t apply to used o~l tual mixed ~lt.h a hazardous waaC8 other than 
small quantity ganara~r hA~OUS wa8te. 

F~O'l'E: bUsed oi l containing IDOre tl'LAn 1.000 ppm ~ :...a~ halogens :a presumed to be a hazardous WAst.e 
under t.he rebuttable presumpt.ion provlded ~nder S 266.40(c). Sucn us.d 011 is subjact t.o subpart 0 of 
t.his part rather than t!118 8ubpart When burned for energy recovery anll!s8 the presumption of mixing 
can be successfully reoutted. 

[50 FR 49205, Nov. 29, 1985, AS amended At 56 FR )2692, JUly 17, 1991] 

S 266.41 Prohibitions. 

(a) A person may market otf- sp8ci!1caUoD used 011 tor energy recovery only: 

(1) To burners or oUlar ma.rketers WhO hav a notified EPA of thair Ulled 011 management. activitiea 
stat.ing t.he locat.ion and general descript.ion c~ aucn acUvitiea, and who have an EPA identification number; and 

(2) To burnars who bur.". ~he used o!: 1r: an indust.ria l !urnace or boilar identified in paragraph (b ) of 
this saction. 

(b) Oft-8peciticat.lo~ uaed oil may be burned for anaxqy recovery in only the following devices: 

(1) Industrial furnaces 1dent.ifiad 1 .. S 260.10 of this Chapter; or 

(2) Boilers, as dsfin~ !n S 260.1C c! ~18 cnapter, ~~at are identified as follows: 

( 1 ) Industrial bol1ers ~ ocated or: ~~e 8~te or A rac! l ! t y engaged in a manufacturing process where 
substances are transformed l;'~C n~ produc~s. lncluding t.he c~ponent parts of products, by mechanical or 
chemical processes; 

( li) Ut.ility boilers Ulled to prod uc e electriC power, steam, or heated or cooled air or other gas8s or 
flulds for sale; or 

(ili) Used oil-fired space heaters provided tnat: 

(A) ~~e heater burns or:ly used oi: ~~At the owner 0= operator generates or used oil received from 
"do-it-yourself oil changers wno generate used 011 as housanold wasta; 

(D) The heater is deslgned to have 4 III4X1mum capoc!ty of not more than 0.5 million Btu per hour; and 

(C) The combustion ga.e. from the n&Aur are vented t.o the ambient air. 

S 266.42 Standards applicable t.n generators or used 011 burned for energy recovery. 

( a) Except. as provided i~ paragraphS (b) and (c) of t.hi. section, generators of used oil are not 
Subject. to this Subpart. 
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(b) Generatora who market u.ed oil directly 'to a burner are subject to S 266.43. 

(c) Generators who burn used oil are subject to S 266.44. 

S 266.43 St.andarda applicable to marketers ot used 011 burned for anerqy recovery. 

(a) Persona who market. used oil tuel are termed ~~market.ers··. Except. aa provided bela.', marKet.ers 
include generators who markut used oil fuel directly to 8 burner, persona who receive used oil from generat.ors 
and produce, proceaa, or blend used oil fuel trom the .. used oila (including persona sanding blended or 
processed used oil to brokers or othar int.ermaaiariea), and peraons who distribute but do not process or blend 
used oil fuel. The following persons are not marketera subject. to this BUbp&r't! 

(ll Used oil genera'tOrs. and collec'tOrs who tranaport used oil received only from generators, unless 
the generator or collec'tOr markets the used oil directly to a paraon who burna it for energy recovery. However, 
persons who burn soma used oil fue l for purposes of proceaaing or other traa~nt to produce used oil fuel for 
marketIng are considered to be burning incidentAlly to processing. Thus, generators and collectors who marke't 
to such incidenul burners are not. marketers SUbJect to th1.a aubpart; 

(2) Persona who marke't only used oil !uel that _ts the specification under S 266.40,(e ) and who are 
not t.he first person to claim the 0 11 meeu the SpeCitiC4tl.On ( Le., marketers who do not receive used oil from 
generators or initial transporters and marketers who neither receive nor marke't ott-specification used oil 
fuel) • 

(b) Marketera are Subject to the tollOol1.ng requ1rBlDBllt.a : 

(1) Analysis of used oi: !uel. Used 0:: !uel is .ubject to regulation under t.his aubpart unless the 
marketer obtains analys .. or o'thsr lnformation documsn'ting that the used oil fuel m .. ta tbe specification 
provided "under S 266 . 40(e ). 

(2) Probibitiona. Tbe prohlbitiona under S 266.'1(8); 

( 3) Notitication. Notirlca~ion to EPA 8tAting the location and general deacription of used oil 
management activitiea. Even it a carKeter haa prevloualy no~ltied EPA at his hazardous waste management 
activities under aeetion 3010 o! RCRA and obtalned a U.S . EPA Idanti!ica'tlon Number, he muat renotify to 
identify his used oil managemen~ 4c~lvi'tiea. 

( 4) Invoice system. wne~ a carketer !~~~:4tes a s~~t of oft - specification used oil, he muat 
prepare and send the receiving !ac!:!ty an involce containing the following intormation: 

( i) An invoice number; 

( 11) Bis 0\Iff1 EPA ident..!.:::atlon n~r and tl"!e EPA idanti::1cation nU!:lbar of the receiving facility; 

(iil) The n&l!l8B and addre •••• ot the .OltJplng and receiving facilities; 

( iv) The quan"tity of o!!-.peclfication used 011 to be delivered; 

t v) The date(s) at shipmen: or delivery: and 

(vi) The following statement : This uaed 011 18 subject to EPA regulation under 40 eFR part 266"; 

Note: Used oil that meets t.he def1r..!.t!o~ o! cccbust.!~le l iquid ( flash point below 200 OF but at or 
greater than 100 OF) or flammable l!qUid (fla8n polnt below 100 -F) is aubject to Department of Tranaparta"tion 
Hazardous Katerials Regulations at 49 eFR par"ta 100 "throug~ 171 , 

( 5) Required noticas. (1 ) Before a marketer lnitiatea the firs't shipment ot ott-specification used oil 
to a burner or other marka-r.er, no c:;at oouin til ono-ti.mll w-rltt.en and signed. notice tram the burner or m.a.rketar 
certifying that: 

(A) The burner or marketer has not.!:!OC EPA statlng t~e location and general description ot his used 
oil management activitiea; and 

(B) If the recipient 1s a burner, the burner will burn the off-specification used 011 only in an 
industrial furnace or boiler idantl!led in S 266.41(b); and 
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(ii) Before a marketer accepts the first shipment of off-specification used oil from another marketer 
subject ~o the requirements of this Bection, he mUBt prOVide the marketer with a one-time wri~ten and signed 
notice cenifyi ng that he has notified EPA of his used oil management activities; and 

(6) Recordkeeping -- (i) Used 011 fuel that meets the specification. A marketer who first claims under 
paragraph (b)(l) of ~his section that used oil fuel meets the specification must keep copies of analysis (or 
other information used to make the determination ) of used oil for three years. Such marketers must also record 
in an operating log and keep for three years the follow1ng information on eACh shipment of used oil fuel that 
meets the specification. Such used oil fuel is not subject to further regulation, unlass it is subsequently 
mixed with hazardous waste or unless it 1s mixed with used oil so that it no longer meets the specifica~ion. 

(A) The name and address of the facility receiving the shipment; 

(B) The quantity of used oil fuel delivered; 

(e) The date of Shipment or delivery; and 

(D) A cross-reference to the record of used oil analysis (or other information used to make the 
determination that the oil meats the specification) required under paragraph ( b ) (6)(i) of this sect~on. 

(ii) Off-spacifica~ion used oil fuel. A marketer who receives or initiates an invoice under the 
requirements of this section must keep a copy of each invoice for three years from the date the invoice is 
received or prepared. In addition, a marketar must keep a copy of eacb cenification notice that he receiVes or 
sends for three year. from the date he last engage. in an off-specification used oil fuel marketing transaction 
with the person who sends or receives the certification notice. 

(The analysis requirements contained in paragraph (b)(l) of this section ware approved by OMS under control 
number 2050-0047. The notification requirements contained i n paragraph (b)(3) of this section were approved by 
OMS under control number 2050- 0028. The invoice requi r ements contained in paragraph (b)(4) of this sBction were 
approved by OMB under control number 2050-0047. Tha c~ifica~on requiraman~. contained in paragraph ( b)(S) of 
this section were approved by OMS under control number 2050-0047. The recordkaeping raquirement8 contained in 
paragraph (b)(6) of this section ware approved by OMB under control number 2050-0047.) 

{50 FR 49205, Nov. 29 , 1985, as amended. at 52 FR 11822, Apr. 13. 1987 J 

S 266.44 Standards applicable to burners of used oil burned for energy recovery. 

OWners and operators of facilities that burn used oil fuel are 
following requirements: 

(a) Prohibition. The prohibition under S 266.41(b }: 

burnera' I and are subj act to the 

c= ( b) Notification. Burners of off-specification used. oi l fuel, and burners of used. oil fuel who are the 
firs"t- to claim that the oil meets t.he specif i cation prov i ded under S 266.40(e), excep~ burner. who burn 
.~ificatipn JQil ~h&~ they qanerata , must notify EPA stating the location and general description of used oil 
management activities. Burners of used oil fuel t.hat meets the specification who receive such oil from a 
marketer that previously notified EPA are not required to not.ify . Owners and operators of used oil-fired space 
heatQrs that burn used oil fuel under the provisions of S 266.41(b)(2) are exempt from this no~ification 
requirement. Even if a burner has previously notified EPA of his ha~dous waste management activities under 
section 3010 of RCRA and obtained an identification number, he must renotify to identify hi. used'011 
management activities. 

(C) Required notices . Before a burner accepts the first shipment of off-specification used oil fuel 
from a marketer, he must provide the marketer a ona-time written and signed. notice certifying that: 

( 1) Be has notified EPA atllting the location and general description of his uaad oil management 
activities; and 

(2 ) Be will burn the used oil only in an industr i a l furnace or boiler identified in S 266.41(b); and 

(d) Used oil fuel analysis . ( 1) Used oil fuel burned by the generator is subject to regUlation lmder 
this subpart unless the burner obtains analysis (or other information) documenting that the used oil meets the 
specification provided under S 266.40(e). 

(2) Burners who treat off-specification used oil fuel by processing, blending, or other treatment to 
meet the specification prOVided undor S 266.40(e ) muat obtain analyses (or other information) documenting that 
~he used oi l meats the specification. 
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(e) Recordkeeping. A burner who receives 4n lnvOlce unde: 'the raqU1r~;.~s c! t~ia .e~lon must keep a 
copy of each lnVOlce for three year a fram the date ~. lnvOlce 1. recelved . e~nera mus't alao keep for ~~ree 
years coples of analyses of used oil fuel as may be required by paragraph (d ) c! ':.,.·u. aection. In adc!!.tlon, he 
mu.t keep a copy of each certification notice tnat he aends to a ~~etar tor t~~ae year. trom the da~ he las~ 
receives off-spacification used oil trom that mark.~r. 

(The notification requirement.s contained in parac;rap!: I b) of t.t:.la UICtion .... ar. approved by a-m under control 
number 2050-0028. The certification requirements con'taln.d in paragraph (c) c! ~is section .... er. approved by 
OMS under control number 2050- 0047. The analy.is requlrementa cont..4.l.Oed in paraqrapb (d) of thi. section were 
approved by OHB under control number 2050-0047. The recordkeeplng requirement. contained in paragraph (e) of 
this section .... ere approved by OMS under control numoer 2050-0047. 

[50 FR 49205, Nov. 29, 1985, as amended. at 52 FR 11822, Apr. D, :9871 

Subpart F -- Recyclable M.aterials Utl11:r.ed for Preclous Metal Recovery 

S 266.70 Applicability and requirementa. 

(a) The regulations of this subpart apply to recyclable ~te.rials ':.!'.a!. are reclaiJl:ed to recover 
econom.l.cally slgnificant amounts of gold, silver. platinum. palac1um, irrldl~. osmlum, rhod.ium, ruthenlum, or 
any comclnation of these. 

(b) Persona who generate, transport, or scor. recyclable mo't8riala ':.,.~a!. are regulated under this 
subpart are subject to the following requirlmMlnu : 

(1) Notification requ1ramen~s under section )010 of RCRA; 

(2) Subpart B of part 262 (for g.nerators). SS 263.20 anc 263.21 (for ~ransportara), and 55 265.71 and 
265.72 (for persons who store) ot this chapter; 

(c) Persona .... ho store recycled lIWIt.aria.ls tha't are regulated under this subpart mua~ keep the tolla..oing 
records to document that they are not accumulating tha.e materials speculativel y (aa defined in 5 261.1(c) of 
this chapter); 

( 1) Records showing the volume of the •• matarlal. scored a't the beginn~n9 of tne calendar yaar; 

(2) The 4..I!;Ount of these materials generated. or received d~ing tile calenca.r year; and 

(3) The amount of ma'tarials ramain1ng at the end of the calendar year. 

(d) Recyclable llI4urials tha't are regulated under thia auopart that are accumulated speculatively (as 
defined in S 261.1 ( c:) of this chapter) are subject t.o all applicso l e prOVisions of parts 262 through. 265, 270 
and 124 of this chapter. 

Subpart G -- Spent Lead-Acid. Batteries Being Reclaimed 

S 266.80 Applicability and requirements . 

(a) The regulations of this subpart apply to parsons who reclaim spent lead-acid ba~teries that ara 
recyclable materials (--spent batteries"). Persons .... ho generate, transport, or collect spent batteries, or who 
9tOre spent batteries but do not reclaim them ara not subjec t to regulation under parts 262 through 266 or part 
270 or 124 of this Chapter. and also are not subject t.o the requ~reQ8nts ot section 3010 of RCRA. 

(b) OWners or operators of facilit.ies that store spent ba'tterie. before reclaiming them are subject to 
the followlng requiremen'ts. 

( 1) Notification requ1rements under section 3010 of RCRA; 

(2) All applicable prOVisions in subparts A, E (bu~ not S 264.13 (waste analysis)), C, D, E (but not 5 
264 . 71 or S 264.72 (dealing with the usa ot the manifest and manifest discrepancies)), and F through L of part 
264 of this chapter; 

[ 50 FR 666, Jan. 4, 1985, as amended at 50 FR 33543, Aug. 20, 1985) 

Subpart 3 -- l:ia:r.ardous Waste Burned in Boilers and Industrial Furnaces 

Source : 56 FA 7208, Fab. 21, 1991. unless otherwise noted. 
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S 266.100 Applicability. 

(a ) The regulations of this sub~ apply to hazardous waste burned or processed in a noiler or 
industrial furnace (as defined in S 260.10 of thi. chap~r) irrespec~ive of the purpose of burn~ng or 
processinQ, except as provided by paragraphs (b), (C), and (d) of this section. In ~is subpart, the ~rm 
"burn" lDBans burning for energy recovery or desU'Uction, or processing for materials recovery or as an 
ingredient. The emissions standards of SS 266.104, 266.105, 266.106, and 266.107 apply to facilities operating 
under interim status or under a RCRA operating permit aa specified in SS 266.102 and 266.103. 

(b) The following ha%ardous wastes and facilities are not subject to regulation under this subpart: 

(1) Used oil burned for energy recovery that is also II. hazardous waste solely because i~ exhibi~s a 
characteriatic of hazardous waste ~dentifiBd in subpart C of part 261 of this chapter. Such used oil is subject 
to regulation under subpart [ of part 266 rather than this subpar't; 

( 2 ) Gas recovered from hazardous or solid waste landfills when such gas is burned for energy recovery; 

(3) Hazardous was'tes that are examp't from ragula'tion under SS 261.4 and 261.6 (a)(3) (v-viii ) of this 
ehap'ter. and hazardous wastes tM't are subject to the special requirements for conditionally exempt small 
quantity generators under S 261.5 of this ehap'ter; and 

(4 ) Coke ovens, if the only ha%a.rdous waste burned is [PA 8azardous Waste No. 11:.087, decanter tank tar 
sludge from coking operations. 

(c) owners and operators of smelting, melting, and refining furnaces ( including pyrcmetal lurgical 
devices such as cupolas, sintering machines, roasters, and foundry furnec .. , but not including cement ki lns, 
aggregate ki lns, or halogen acid furnaces burning hazardous waste) that process hazardous wasta solely for 
metal recovery are conditionally exempt from regulation under this Subpart, except for SS 266.101 and 266.112. 

(1) To be exempt from SS 266.102 through 266.111, an owner or operator must: 

( i) Provide a one-time written netice to the Director indicating the following: 

(A) The owner or operator claims exemption under this paragraph; 

( 8) The hazardous waste is burned solely for metal recovery consistent with the provisi ons of 
paragraph ( c )( 2 ) of this section; 

(C) The hazardous waste contains recoverable levels of metals; and 

( D) The owner or operator will comply with the sampling and analysis and racordkeeping requirements of 
this paragraph; 

(ii) Sample and analyze the hazardous waste and other feedstocks as necessary to comply with the 
requirements of this paragraph under procedures specified by Teat Methods for [valuating Solid Waste, 
Physical /Chem~cal Methods, SW-846, incorporated by reference in S 260.11 of this chapter; and 

( iii) Maintain at the facility for at least three years records to document compliance with the 
prOVisions of this paragraph including limits on levels of texic organic constituents and Btu value of the 
waste, and levels of recoverable metals in ~e hazardous waste compared to normal nonhazardous waste 
f eedstoCks. 

( 2) A hazardous waste meeting either of the following criteria is not processed solely for metal 
recovery: 

(1) The hazardous waate haa a total concentration of organic compounds listed in part 261, appendix 
VIII , of this chapter exceeding 500 ppm by weight, as-generated, and so is considered to be burned for 
destructi on; or 

(i i ) The ha%4rdous waste has a heating value of 5,000 Btu / lb or more, as-generated or as- f ired into 
the furnace , and so ia considered to be -burned as fuel. 

Cd) The standards for direct transfer operations under S 266.111 apply only to facilities subject to 
the permit standards of S 266.102 or the interim .tatus standard. of S 266.103. 

(e) The management standards for residues under S 266.112 apply to any boiler or indUstria l furnace 
burning hazardous waste. 

-
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(Approved by the Office of Management and Budget under control number 2050-0073) 

[ 56 FR 7208, Feb . 21, 1991; 56 FR 32688, July 17, 19911 

S 266.101 Management prior to burning. 

( a, Generators. Generators of hazardous vasta that is burned in a boiler or industrial fUrnace are 
subject. t.o part 262 of tilis chapter. 

(b) Transporters. Transporters of hazardous va.ta that is burned in a boiler or industrial furnace are 
sUbject t.o part. 263 of this chapUlr. 

(cl Storage facilities. (1) owners and operat.ors of facilities tilat store hazardous wasta that is 
burned in a boiler or industrial furnace are subject to the applicable provisions of subpart.s A through L of 
part 264, subpart.s A through L of part 265, and part 270 of t.his chaptar, except as provided by paragraph 
(c)(2 ) of t.his section . These standards apply to storage by the burner as veIl as t.o atorage facilit.ios 
operated by intermediaries (processors, blenders, distributors, etc.) bet.ween t.he generator and the burner . 

( 2) owners and operators of facilities that. burn, in an on-site boiler or industrial furnace exempt. 
from regulation under the small quantity burner prOVisions of S 266.106, hazardous waste that. they generate are 
exempt. from regulation under subpa.r'tB A tnrough L of part. 264, subpa.rt.s A through L of part. 265, and part 270 
of this chapt.er with respect. to t.he storage of mixture. of hazardous wast.e and the primary fuel t.o t.he boiler 
or industrial furnace in tanks that. teed the fuel mixture directly to the burner. Storage of hazardous vast.e 
prior to mixing with the primary fuel is SUbject to regulat.ion as pre.cribed in paragraph (c)(l) of this 
sectl.on. 

S 266.102 Parmi t standards for burners . 

(a) Applicability- (l) Ganeral. OWners and operators of boilers and industrial furnaces burning 
hazardous waste and not operating under int.erim stat.us must. comply with the requirement.s of this sect.ion and SS 
270.22 and 270.66 of this chapter, unle •• exempt. under the a.m.all quantity burner exampt.ion of S 266.106. 

(2) Applicability of part 264 standards. OWner. and operators of boilers and industri~l furnaces that 
burn hazardous wast.e are subject to the following provisions of part. 264 of this chapter, except as provided 
o'thBr\r(ise by this subpart: 

( i ) In subpart. A (General), 264.4; 

( ii ) In subpart B (General facility standards), SS 264.11-264.18; 

(iii) In subpart C (Preparednes. and prevention) , SS 264.31-264.37; 

( iv ) In Subpart 0 (Cont.ingency plan and emergency procedures), S5 264.51 - 264.56; 

(v) In subpart E (Manifest systam, recordkeeping, and reporting), the applicable prOVisions of SS 
264.71-264.77; 

(vi ) In subpart F (Corrective Action), 55264.90 and 264.101; 

(vii ) In subpart G (Closure and post.- closure), SS 264.111-264 . 115; 

(viii ) In subpart 8 (Financial requirements), SS 264.141, 264.142, 264.143, and 264.147-264 . 151, 
except t.hat. States and the Federal government. are exempt from the requirements ot' sUbpart B; and 

( Ix ) Subpart BB (All' amission standards for equipment leaks), except SS 264.1050(a). 

( b ) 8azardous waste analysis. ( 1) The owner or operator must provide an analysis of the hA%ardous 
waste t.hat quantifies the concentration of any constit.uent identified in appendix VIII of part. 261 of t~i8 
chapt.er that may reasonably be axpect.ad to be io the waste. Such const.ituen'tB must be identified and quantified 
if present, at levels det.ectable by analytical procedures prescribed by Teat Methods for Evaluat.ing solid 
Waste, Phys~c41 /Chamical Methode (incorporated by reference, S88 S 260.11 of this chapter). The appendix VIII, 
part 261 constit.uents excluded from t.his analysis must be identified and the basis for their exclusion 
explained. This Analysis will be used to provide all information required by this subpart and S 270.22 and S 
270 . 66 of this chapter and 'CO enable the permit vriter to prescribe such permit. condit.ions as necessary to 
protect. human health and the environment. Such analysis must. be includlld 4S a portion of the part 9 pe.nD1t 
application, or , tor facilities operating under the int.erim status standards of this subpart, &s & portion of 
the t=ial burn plan t.hat may be submitted before the part B application under provisions of S 270.66(g ) of this 
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chapter as wall as any other analyeia required by the permit au~ority in preparing tha perc1t. owners and 
operators of boilers and industrial furnaces not operating under the interim status standards must provide the 
intormation required by 55 270.22 or 270.66(c ) of this chapter in the part B application ~ the greatest ex~nt 
possible. 

(2) Throughout normal operation. ~e owner or operator must conduct sampling and an&lyais as necessary 
to ensure that the haZArdous waste, other tuels, and industrial furnace teedstocks tired into the boiler or 
indu8trial furnace ara wi~in the physical and chemical composition limits specified in the permit. 

(c) Emissions standards. owners and operators must comply with amisBions standards provided by 55 
266 .104 through 266.107. 

(d) Permits. (1) The owner or operator may burn only hazardous wastaa specified in the facility permit 
and only under the operating conditione specified under paragraph (a) of this section. except in approved trial 
burns under the conditione specified in 5 270.66 of this chapter. 

( 2) Bazardous wastes not specified in the permit may not be burned until operating conditions have 
been specified under a new permit or permit modification, as appliCable. Operat~ng requirementS tor new wastes 
may be based on either trial burn results or alternative data included with part B of a permit application 
under 5 270.22 of this chapter. 

(J) Boilers and industrial furnaces operating under the interim status standards of 5 266.103 are 
permitted under procedures provided by 5 270.66(g) of this chapter. 

( 4) A permit for a new boiler or industrial furnace (~ose boilers and industrial furnaces not 
operating under the interim status standards) must establish appropriate conditions for each of the applicable 
requirements of this section, including but not 11mited to allowable hazardous waste firing rates and operating 
conditions necessary to meet ~e requiramenta of paragraph (e) of this .ection. in order to comply with the 
following standards: 

( i) For the period beginning with initial introduc~ion at hazardOUS waste and ending with initiation 
of the trial burn, and only for ~he minimum time required to bring the device to a point of operational 
readiness to conduct a trial burn, not to exceed a duration of 720 hours operating tim8 when burning hazardous 
waste, the operating requiramenta must be tho .. most likely to ensure compliance with the emission standards of 
55 266.104 through 266.107, based on the Director's engineering judgmen~. If the applicant is seeking a waiver 
from a trial cum to demonstrate conformance with a particular amission standard, the operating requirements 
during this initial period of operation shall include tho .. specified by the applicable provisions of S 
266.104, 5 266.105, S 266.106, or S 266.107. The Director may extend the dura~ion of this period for up to 720 
additional hours when good caus. for ~e extension is damonstrated by the applicant. 

(ii) For the duration of the trial burn. the operating requiramenta must be sufticient to demonstrate 
compliance wi~ the emissions standards of 55 266.104 through 266.107 and must be in accordance with the 
approved trial burn plan; 

( iii) For the period immediately tollowing completion of the trial burn, and only for the minimum 
periOd sufficient to allow sample analysis, data computation, submission of the trial burn results by the 
applicant, review of ~e trial burn results and modification at the facility permit by the Director to reflect 
the trial burn results, the operating requirements must be those moat likely to ensure compliance with the 
emission standards 55 266.104 through 266.107 based on the Direc~or's engineering judgment. 

( iv) For the remaining duration of ~e permit, the operating requ1ramen~ must be those demonstrated 
in a trial burn or by alternative data specified in 5 270.22 of this chapter, as SUfficient to ensure 
compliance wi~ the emissions standards of 5S 266.104 througb 266.107. 

( e ) operating requirements-(l) General. A boiler or industrial furnace burning hazardous waste must be 
operated in accordance with the operating requirements specified in the permit at all times where there is 
hazardous waste in the unit. 

(2) RequirementS to ensure compliance with the organic emissions standards- (i) DRE standard. 
Operating conditions will be specified ei~er on a case-by-cas. baais for each hazardous waste burned as ~ose 
damonstrated (in a trial burn or by alternative data as specified in S 270.22) to be sufficient to comply with 
the destruction and removal efficiency (DRE) performance standard of 5 266.104(a) or a8 tho .. special operating 
requirements provided by 5 266.104(a)(') for the waiver of the DRS trial burn . When the DRE trial burn is not 
waived under 5 266 . 104(a)(4), .ach set of operating requlramants will specify the composition of the hazardous 
waste (including acceptable variations in the physical and cham1cal properties of the hazardous waste which 
will not affect compliance with the ORE performance standard) to which the operating requirements apply. For 
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each such hazardous waste, the permit ~ill specify acceptable operating limits ~ncluding, bu~ not l~!ted 'to, 
'tne followlng condi'tions as appropriate: 

(A) Feed rata of hazardous waste and other fuels measured and specified as praacri~ ir. paragrapn 
(e)(6) of this .ec'tion; 

(B) Minimum and maximuc device production ra'te wnen producing normal produc~ expressed 1n approprlaDB 
units, measured and specified a8 prescribed in paragraph (e) (6) ot this saction; 

(C) Appropriate controls of the hazardous waste firing system; 

( 0 ) Allowable variation in boiler and industrial furnace sys'tBm deslgn or opera'ting procedures; 

(E) Minimum combustion ga8 tempera'ture measured at a location indicatlve of combustion chacber 
'tempera'ture, measured and specified as prescribed in paragraph (e)(6 ) of ~~is section: 

(F ) An appropriate indica 'tOr of combustion gas velocity, measured and specified as prescrlDed in 
paragraph (e ) (6 ) of this section. unless documentation is provided under S 270.66 ot this chap'ter d~onstratin; 
adequate combustion gas residence t~e; and 

(G) Such other operating requiremen'tS 4S are necessary 1:0 ensure that t.he ORE performance sundard of 
S 266.104 ( a) is met.. 

( 11 ) Carbon monoxide and hydrocarbon stand4.rda. The permit. MUSt. incorporat..e a carbon IIIOnoxide (CO ) 
limit. and, as appropriate. a hydrocarbon (ac) limit as prOVided by paragraphs (b). (c). (d) . (e) and (f ) of 5 
266.104. The permit limit.s will be specified 4S fo11owa: 

(A) When complying with the CO standard of S 266.104(b)(1), the permit limit is 100 ppmv: 

(B) When complying with the alternative CO standard undar 5 266.104(c), t.he permit limit. for CO 1s 
based on the trial burn and is established as t.he average over all valid runs of the highest. hourly rolling 
average CO level of each run, and the parmit limit for BC Is 20 ppmv ( as defined in S 266.l04(c)(l). except as 
provided In S 266.104(f). 

(C) When complying with the al~ernative BC lim1~ for industrial furnace. under S 266.104{f). ~e 
permit 11mit for Be and CO is the baseline level when ha%ardous waste is not burned as spacified by that 
paragraph. 

(iii) Start-up and shut-dawn. During start-up And shut-down of the boiler or industrial furnace. 
hazardous waste (except waste fed solely as an ingradien't under the Tier I (or adjusted Tier I) feed rate 
screening limits for metals and chloride/chlorine. and except low risk waste exampt. from the trial burn 
requirements under 5S 266.104(a)(5 ) , 266.105, 266.106. and 266.107 ) must not be fad into the device unless the 
device I s operating wlthin the conditions of operation specified in the permit. 

( 3 ) Requiremen'ts to ensure confo~nce with t.he particulate standard. ( i ) Excep't as provided in 
paragraphs (e)(3) (ii) and (lii) of this section, the permit shall specify the following operating requirements 
t o ensure conformance with the particulate standard specified In 5 266.105: 

(Al Total ash feed rate to the device from hazardous waste, other fuels, and industrial furnace 
f eeds'tOcKs , measured and specified as pre8cribed in paragraph (e)(6 ) of this section; 

(B) Maximum device produc~lon rate when producing normal product expressed in appropriAte units, and 
measured and specified as prescribed in paragraph (e)(6) of this Bection; 

(C) Appropriate controls on operation and maintenance of the ha%ardous waste firing system and any air 
pol lution control system; 

(0 ) Allowable variation in boiler and industrial furnace system design including any air pollution 
con'trol system or operating procedures; and 

eE) Such other operating requlramants a8 are nece .. ary 1:0 ensure that the particulate standard in 5 
266.111 ( b ) is me't. 

( ii) Perclt conditions 'to ensure conformance with the particulate matter s'tandard shall not be 
provlded for f acl11~ies examp't free the part.iculate matter standard under S 266.105(b); 
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(iii) For cament kilns and ligbt-weight aggregate kilns, permit. condit.ions to ensure cO~llance with 
t.he particulate standard ahall not limit the ash content of haza.rdoUB waste or other feed. matariala. 

(4) Requirements to ensure conformance with the metals emissiona sC4Ddard. (i) For confo~nce with 
the Tler I (or adjustad Tier Xl metala feed rate acreaning l~ta of paragraphs (b) or (e) of S 266.106, the 
parmi t shall specify the follOWing opuating requirlD8Ota: 

(A) Total feed ra'te of each lDeu.1 in haurdoua waste, other fu.ls, and industrial furnace feedstocks 
measured and specified. under proviaions of paragraph (8)(6) of this saction; 

(B) Total feed rate of hazardous waste meaaurad and speclfied. as prescribed. in paragraph (e)(6) of 
this section; 

(e) A sampling and metals analysis program for tbe hazardous waste, other fuels, and industrial 
furnace feedstocks; 

(il) For conformance with the Tier II mat.ala amission rata screening limits under S 266.106(c) and the 
Tier III metals controls under S 266.106(d), the permit shall specify the following operating requirements: 

(A) Maximum emission rate for each metal specified as the average emission rate du.:ing the t=ial burn; 

(B) Feed rate of total hazardous waste and pumpab~e bazardous waste, eaCh measured and spec1fied as 
prescribed in paragraph (el{6)(i) of this saction; 

(e) Feed rate of each metal in the following faedat.raama, measured and spec:Hied as prescribed in 
paragraphs (e)(6) of this sect.ion: 

(1) Total feed str1lama; 

(2) Total hazardo\l8 waste feed: and 

(J) Total pumpable hazardous waat.e fead; 

(D) Tot.al feed rate of chlorine and chloride in tot.a.l feed st.reama measured. and specified. as 
prescribed in paragraph (e)(6) of t.his section; 

(E) MaXimum combust.ion gas temperature meaaured at a location indicat.ive of combustion chamber 
temperature, and measured and specified as prescr1bed in paragraph (e)(6) of this section; 

(F) Maximum flue gaa te.mp-.rature at t.he inlet. to the particulate matt.er air pollution contIol sya't8m 
measured and spec Hied as praacribed in paragraph (e) (6) of thia aection; 

(G) Maximum device production rata when producing normal product expressed in appropriat.e units and 
measured and specified as prescribed in paragraph (e)(6) of this sec~ion; 

(8) Appropriate controls on operation and ma.intenance of the hazardous waste firing system and any air 
pollution control 8ys~; 

(I) Allowable variat.ion in boiler and industrial furnace system design including any air pollut.ion 
control system or operat.ing procedures; and 

(J) Such other operating requirements as are necessary to ensure that. the metals st.andards under is 
266.l06(c) or 266.106(d) are mat.. 

(iii) For conformance with an alternat.ive implementat.ion approach approved by the Director under S 
266.106(f), the permit will specify the follOWing operating requirement.s: 

(A) MaXimum emission rate for esch metal spec:Hied. as the average emiasion rate during the trial burn; 

( B) Feed rate of total hazardous waste and pumpable hazardous wasta, each measured and specified as 
prescribed in paragrapb (e)(6)(1) of this aec:~on; 

(e) Feed rate of each meta.l in the following feedat.reama, meaaured. and spec:it1ed as prescribed in 
paragraph (e)(6) of t.his s.ction: 

(1) Tot.al hazardous wasta !ead; and 
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( 2 ) Total pumpable hazardous waste feed; 

(0) Total feed rate of cblorine and chloride in total feed straama me_ured and specified prescribed 
i n paragraph (e)(6) of this section; 

(E) Maximum combUstion gas temperature measured at a location indicative of co:nbustlon c!'la::Lber 
temperature, and measured and specified as prescribed in paragraph (e )( 6 ) of ~~is section; 

( F) Maximum flue gas tamperatuxe at tbe inlet to the particulate matter air pollution control system 
mea8ured and specified a8 prescribed in paragraph (e)(6) of this section; 

(G) Maximum device production rate when producing normal product axpresaed in appropriate units and 
measured and specif i ed a8 prescribed in paragraph (e)(6 ) of this aactioD; 

(B) Appropriate controls on operation and maintenance of the hazardous waste firing sysuam and any a ir 
pollut~on control system; 

( I) Allowable variation in boiler and industrial furnace syatam design including any air pollu~~on 
control system or operat~ng procedures; and 

(J) Such other operating requiramenta aa are nace •• ary to ensure that the metals 8tandards ~~oar SS 
266.106(c) or 266.106(d) are met. 

( 5) Requirements to ensure conformance with the hydrogen Chloride and cblorine gas standards. (i ) For 
conformance with the Tier I total chloride and chlorine feed rata screening limits of S 266.107(b) ( 11, the 
permit will specify the following operating requirements: 

(A) Feed rate of total chloride and chlorine in bA%ardous waste, other fuels, and industrial furnace 
feedstocks measured and specified as prescribed in paragraph (e)(6) of tbis section; 

( 8 ) Feed rate of total bazardous waste maaaured and specified as preacribad in paragraph (e)(6) of 
this section; 

(C) A sampling and analysis program for total chloride and cherline for the hazardous waste, other 
fuels, and industrial furnace faestacks: 

(l i ) For conformance with the Tier II BCI and Cl2 emission rate screening limlts under S 266.l07(b)(2) 
and the Tier III BCI and Cl 2 controls under S 266.107(c), the permit will specify the following operating 
requ.lrements; 

(A ) MAximum emisBion rate for BCI and for "C1 2 spacified as the average emissien rata during the trial 
burn; 

( 8) Feed rate of total hazardous waRte measured and specified as prescribed in paragraph (e)(6 ) of 
th~R section; 

( C) Total read rate of chlorine and chloride in total feed streams , measured and specified as 
prescri bed in paragraph (e)(6) of this saction; 

(0) Maximum device production rate when producing normal product expressed in appropriate units, 
measured and specified a8 prescribed in paragraph (e)(6) of this section; 

(E) Appropriate controls on operation and maintenance of the hazardous waste firing system and any air 
pollution contIol system; 

( F ) Allowable variation in boiler and industrial furnace system dasign i ncluding any air pollution 
centrol syatam or operating procedures; and 

(G) Such other oparating requirements as are neces.ary to ensure that the BCI and C1 2 standards under 
S 266.107 (b) (2 ) or (c) are met. 

( 6 ) Measuri ng parameters and establishing limits based on trial burn data- t i l General requirements. 
As specified in paragraphs (e){2) through (e)(5) of this s~ion. each operating parameter shall be measured, 
and per~t limits on the parameter shall be established, aCCOrding to either of the following procedures: 
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(Al Instant.aneous 1im.1t.s. A paramet.er may be meaaured and recorded on an inatantaneous bas~s ( i.e., 
the value t.hat. occurs at. any t.~me) and the perm~t. limit. specified as the t.ime-we~ghted average dur~ng all valid 
runs of t.he t.rial burn; or 

(B) 80urly rolling average. (1) The limit. for a paramet.er may be established and cont.inuously 
monit.ored on an hourly rolling average basis deUned as follawa: 

(i) A cont.inuous monitor is one which continuoualy samples the regulaced parameter without. 
int.errupt.ion, and evaluat.es t.he det.ector respon •• at. le .. t. once each 15 saconds, and comput.es and records t.he 
average value at. least. every 60 seconds. 

(ii) An hourly rolling average is t.he arithmetic mean of tha 60 most. recent. I -minut.e average values 
recorded by the cont.inuous !DOni toring system. 

(2) The pe.nn1 t. 11m.! t. for the parameter sha.ll be est.ablished. baaed. on trial burn dat.a as t.he average 
over all valid test. runs of t.he highest. hourly rolling average value for each run. 

( ii) Rolling average limit.s for carcinogenic metals and lead. Feed rate limit.s for the carcinogenic 
metals (i . e . , arsenic, beryllium, cad.m.1um and chrc:an.ium) and lead may be est.&blishad eit.her on an hourly rolling 
average basis as prescribad by paragraph (e)(6)(i) of this sect.ion or on (up to) a 24 hour rolling average 
basis. If the owner or operator elects to use an average per~od from 2 to 24 hours: 

(A) The feed rate of each metal shall be limited at any time to tan times t.he feed rate that. would be 
allowed on an hourly rolling average basis; 

(B) The continuous monitor shall meet. the following specifications: 

(1 ) A continuoul monitor 1s one which cont.inuously samples the regulated paramecer without. 
interruption, and evaluat.es the det.ector response at. least. once each 15 seconds, and comput.es and records the 
average value at. least. every 60 seconds. 

(2) The rolling average for the salected averaging period is defined as the ariunmet.ic mean of one 
hour block averages for t.he averaging period. A one hour block average is the arithmetic mean of the one minues 
averages recorded. during the 60-minut.e period beginning at ona minute aft.er t.he beginning of preceding clock 
hour; and 

(C) Tha parmi t. lim.! t for the feed rate of each metal shall be est.ablished baaed on trial burn dat.a as 
the average over all valid test runs of t.he highest hourly rolling average feed rate for each run. 

(iii) Feed rate limit.s for metal., total chloride and chlorine, and ash. Fead rat.e limits for metals, 
total chlorine and chloride, and aah are established and monitored by knowing the concent.ration of the 
subst.ance ( i.e., metals, chloride/chlorine. and ash) in each !eedat.ream and t.he flow rate of t.he feedst.ream. To 
monitor the feed rate of these substances, the flew rat.e of each feedat.ream must. be monitored under the 
cont.inuous" monitoring requirement.s of paragraphs (e)(6) (i ) and ( ii) of this aaction. 

(lv) Conduct of trial burn t.est.ing. (A) If compliance with all applicable emisaions standards of SS 
266.104 ~hrough 266.107 is not damonBt.ra~ad simultaneously during a set. of test. runs, t.he operat.ing conditions 
of additional test runs required to damonst.rate compliance with remaining emiasions standards must be as cloa. 
as pos8ible to the original operating condit.ions. 

(B) Prior to obtaining teat data for purpose. of damon8t.rat.ing compliance with the emission a standards 
of S5 266.104 through 266.107 or establishing 11mit.s on operat.ing parameters under this sBCt.ion, the facility 
must operat.e under trial burn condition. for a sufficient. period to reach .teady-stat.e operat.ions. The Director 
may determine, however, that. industrial furnaces tha~ recycle collact.ed particulate mattar bac)c int.o the 
furnace and that comply with an alt.ernative implementat.ion approach for metals under 5 266.106( f) need not 
reach steady st.at.e conditions with respect. to the flow of metals in t.he syat.em prior to beginning compliance 
testing for met.als amiasions. 

( C) Trial burn data on the level of an operat.ing parameter for which a limit must. be established in 
the permit must. be obtained during emissions sampling for "t.he pollutant.(s) (i.e., met.als, PH, 8Cl/C12 , organic 
compounds) fo r which the parameter muat. be established aB specified by paragraph (a) of this Bect.ion. 

(7) General raquirament.s-(i) Fugitive emie.ions. Fugitive amissions must be controlled by: 

(A) ~aeping the combust.ion zone totally sealed against. fugitiV~ emissions; or 

( B) Maint.aining the combust.ion zone pressure lcwar than atmospheric pressure; or 

, 
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(C ) An alternat.e means of control d.aonstratad ( ... ith part. B of the pen::it. applicat.ion ) 'to provl.de 
fugi~ive ~1.8sions cont.rol equivalent. t.o maintenance of Combust.ion zone pressure l ower than a~ospner~c 
pressure. 

(ii) Automat.ic wast.e feed cut.off . A boiler or industrial furnace must be operat.ed with a functior. i ng 
system that. aut.omat.ically cuts of! the hazardous wast.e feed when operating conditions daviate from those 
established under t.his section. The Director may limi t. the number o f cutoffs per an operatlng perlod on a caso
by-caso basis . I n addition: 

(A) The permit limit for (the indicator of ) minimum combustion chamber temperature must be maintained 
... hi 1e hazardous waste or hazardous ... aste resldu88 remain in the combustion chamber, 

(B) Exhaust gases must be duct.ad to tho air pollution control sya't.8m operated in accordance with the 
permit requ iramon~ while hazardous waste or hazardous waste residues ramain i n the combustion chaccer; a nd 

( C) Operating parameters for which pen::it. 11mits are ostablished must continue to be monitored during 
the cutoff. and t he hazaroous wasta feed shall not be restarted unt i l the l avel s of t.hose paramet.ers cOQP l y 
wlth t he permit 11=it.s. For pArameters !..hat may be monitored on an i nstantaneous basis, t he Director will 
establi s h a minimum period of time after a waste feed cutoff during which the parameter must not. exceed t he 
permit limit. before the hazardous wasta feed may be restartad. 

( 11i) Changes. A boiler or industrial furnace raust ce .. e burning hazardous wast.e whan changes in 
combustion propert.ies, or feed rates of the hazarOous wasta, other fuels , or indust.rial furnace feedstoCKS, or 
Changes in !..he boiler or industrial furnace design or operating conditions deviate from the l imits as specified 
in the permi t . 

( 8 ) Monitoring and Inspectiona. ( i) The owner or operator rauat monitor and record t he tol l owi ng , at. a 
cinimum , whils burning hazardous waste: 

(A) If spec i tied by the permi~. feed rates and compo.ition ot hazardous waata , other fuels, and 
industrial furnace teed stocks , and feed rat .. of a.h. metals, and total chlorid. and chlorine; 

(B) It specified by the parmit , carbon monoxide (CO ) . hydrocarbons (HC), and oxygen on a con'tinuous 
bas i s at a common poin't in the boiler or industrial turnace downstream of the combustion zone and prior t o 
rel ease o f staCK gases to the atmosphere i n accordance with operating requirement. spae!!ied in paraqraph 
(e )( 2 )( i i) ot this sect.ion. CO, BC, and oxygen monitors must be installed, opera'ted, and maintained in 
accordance wi th methods specitied in appendix IX ot thia part. 

( C ) Upon the request of the Director, sampling and analyeis of the haEardous waste (and other fuels 
and i ndustr i a l f urnace f eedstocks as appropriate ), residu.s, and exhaust arais8iona must be conduc'ted to verify 
tha t. the operat.ing requi r8ID&nu .stablis hed in the perm.1t achieve the applicable s~anda.rds of SS 266 . 104, 
266. 105, 266.106 , a nd 266 . 107 . 

( ii) All moni tors shall record data i n units corresponding to the permit limit unless otharwi se 
s pBc Hied in t he permit. 

( i i i) The boi l e r or i ndustri a l f urnace and associated equipment. ( pumps , values, pipes, ( ue l storage 
tanKS , etc. ) must be SUbJ ected to thorough visual inspection when it cont.aina hazardous waste, at l east daily 
for l eaKS, spi l ls, fugitive emisaions, and aigns of tampering. 

( iv ) The automatic hazardous wast.e feed cutoff aystllZll and. aasociated alarma raust be tested at least 
onc e every 7 days when hazardous waate is burned t o verify operability, unless the appl icant daracnatrates to 
the Director tnat weeKl y i nspections will unduly rest.rict or upset. operations and that leas frequent 
i nspectiona will be adequate. At a minimUm, operational testing muat be conducted at least once every 30 days. 

(v ) These moni'tor1ng and inspection dat.a must be recorded and the records must be placed in the 
operating record requlred by S 264.73 of this chapter. 

( 9 ) Direct transter to the burner . It hazardous wasta i. directly transferred from a transport vehicle 
to a boiler or lnduatrill.l f urnace wi tbout the use of II. storage unit, ~8 owner and operator must compl y wit.h S 
266 . 111. 

( 10) Racordkeeping. The owner or operat.or muat keep in tne operating record ot the taci l ity all 
i nf ormation and data required by this aection tor not 1 ••• !..han three years. 
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(11) Closure. At closure, the owner or operator mu.t remove all hazaraoua waste and hazardous waste 
residues (including, but not limited to, aah, 8Cr~o.r watera. and acrubber . :udges) from the boiler or 
industrial furnace. 

(Approved by the Oftice of Management and Budget under control ~umoar 2050-0073) 

(56 FR 7208, Feb. 21, 1991; 56 FR 32688, Ju ly 17 , 1991J 

S 266.103 Interim status standards for burnera. 

(a) Purpose, scope, applicability.-(I ) General. (1) The purpose o( L~la section is to establish 
minimum national standards for cuners and operators ot "ax.1at !.::'q'" bollers and !.ndust.rial furnaces that burn 
hazardoua waste where auch atandarda de tine ~he acceptable management of h414rdoua waate during the period of 
interim status. The standards of this section apply to owners ana operators or existing facilities until either 
a permit i8 issued under S 266.102(d) or unt! ! c l osure re8pon.:~!.litiea iae~~!.!ied in thia sect i on are 
fulfilled. 

(ii) Existing or in exlstence means a boller or lnduatIlal furnac. L~at on or bafore August 21 , 1991 
is either in operation burning or proce •• lng na~doua waate or tor which c onatruction (lncluding the ancillary 
facilities to burn or to process the haZardous wa.te) haa commanced. A tac!:!~y haa commenced construction if 
the owner or operator haa obtained the Federa:, State , and loca l approval . 0 : percita necessary to begin 
physical construction; and elther: 

CA) A continuous on-alte, physica l consLrUction program has begun; or 

(B) The owner or operator has entered !~~o contrac~U4: obligations · wn i~ cannot be canceled or 
modified without substantial l osa-for phYSica l conStruction o~ the faci11~y to be completed within a reasonable 
timBo 

( lii) If a boiler o~ industrial turnace 1s l ocaL&O at a facility ~.t already haa a permit or interim 
status, then the facility mu.t comply with the appllcanle regul atlons deallcg with permit modifications in S 
270.42 or changes in interim status in S 270. 72 at troiS chapteI. 

(2) Exemptions. The requirementa or t~ia aactlon do not apply to hazardous waste and facilitiea exempt 
under SS 266.100(b), or 266.106. 

(3) Prohibition or ~u~:~g diox1n·l:8~d wastes. 84ZArdouS WAste listed for dioxin or derived from any 
of the follow~ng dioxin-lista~ wastes may no~ oe ourned in 8 oc! l ar or induatrial furnace operating under 
inteCl.m status: EPA Hazardous ...... te Numbers f 020, F021, f022, f 023, F026, or r027. 

(4) Applicability of pan 265 standards. OJnen and operators of boilers and industrial. furnaces that 
burn hazardous waate and are operat~ng under ir.tar~m statu. are .ubject to the follOWing prOVisions of part 265 
of this chapter, except as prov~~ed othar..<ise by this a8Ct! on: 

( i ) In subpart A (Gene:a : ) , S 265.4; 

( li ) In subpart B ( canera~ facility st4naards), SS 265. 11 -265.17; 

(11i) In subpart C ( Prej)c'.lrednesa an:::: pr evention), SS 255.31-265.37; 

(iv) In subpart C ( Cor.~lnge~cy plan ana amargency procedures), S5 265.51-265.56; 

t v) In subpart E (M4n!!.at syatam, recordkeaplng, and reporting). SS 255.71-265.77, except that SS 
255.71, 255.72 , and 265.76 do not apply to owners and operators ot on-site facilities that do not receive any 
hazardous waste from off-sl~ sources; 

(vi) In aubpart G ( Cl oa~B and post·clo8ure), SS 265.111-265.115; 

(vi i) In subpart 8 (fl!'lanc i al raq~raments), SS 265 . 141, 265.142, 265.143, and 265.147-265.151, except 
that States and the Federal go;ve.rnment are axampt from t.na requlrementa of subpart 8; and 

(viii) Subpart BB ( .u~ Glusion standarda tor equlpment laalta), except S 265.1050(a). 

( 5 ) special requirements tor furnacea. The followlng controls apply during interim atatus to 
industIial furnaces (e.g., k ! l ~., cupolas ) tr.at fead haLllrdous waste for a purpose other than solely as an 
ingredient (S98 paragraph (a) ( 5 }( ii) of thia aection) at any location other than the hot end where products are 
non:oally dischArged and where !:.:sla are norma ll y tired: 

. ~ 
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(1) Controls. (A) The hazardous wasta anall be fed at a location where combustion 94S temperatures are 
at least 1800 of; 

(El The owner or operator must detarmlne that adequats oxygen is prellent in Coc.DUlitlon 9411ell to 

combust organic constituent. in the wasta 4nd re~n documant.4tion of such detarm1n4tion in the !4cilit.y 
record; 

(e) For cement kiln systams, the h4UrdOUS wallte shall be fad. int.o the kiln; and 

(0) The hydrocarbon controls of 5 266.l04(c) or paragraph (cl(7)(1i) of th1s section apply upon 
certific4tion of compliance under paragraph (c) of this sectioo 1rrespective of the CO level achieved during 
the compliance test. 

(11) Burning haurdous waste solely as an ingredient . A hazardous wasta is burned for a purpose other 
than solely as an ingredient !f it meets either of these criteria: 

(A) The haz4Idous waste has a total concentration of nonmetal compounds listad 1n part 261, appendix 
VIII, of this chapter exceeding 500 j:lpm by welght as-generat8d (and, so, is considered to be burned for 
destructlon 1; or 

(B) The haz4IdoUB waste has a heatiog value of 5,000 Btu/lb or more, 4s-generated or as - fired (and, 
so, is considered to be burned 4& fuel). 

(6) Restrictions on burnlng hazardous wasta tnat is not a fuel. Prior to certification of compliance 
under paragraph (c) of this 8ect:on, owners and operators snaIl not feed haurdous waste (other than haurdou8 
was.te burned solely as an ingredient) in a boiler or industrlal furnace that has a heating value less than 
5,000 Btu/lb, as-generated. except tor purpos .. of compliance tasting (or teatiog prior to compliance testing) 
for a total period of ti=o not to exceed 720 hour •. 

(7) Direct transfer to the burner. I!' hazardoua waste is directly transferred from a transport vehicle 
to a boiler or industrlal furnace wlthout the use at a atorage unit, the owner and operator must comply with 5 
266.111. 

(b) Certification of precomplianca-(l) General. The owner or operator muat provide complete and 
accura~e information specified 1n paragrapn ( b )( 2 ) of this saction to the Director on or batore August 21, 
1991, and must establish limit.s tor tne operat1n; parameters specified in paragraph (b){3) of this aection. 
Such information is termed a "~t:"!'lcation of preccmp1iance" and constitutea a certification that the a.mer or 
operator has determined that, wnen tne facility lS operated within the limdts specified in paragraph (b)(J) of 
this section, the owner or operator oelieves that, uaing bast engineering jUdgment, emisaions of particulate 
matter, metals, and BCI and Cl2 are not likely to exceed the 11m1e. provided by 55 266.105 , 266.106, and 
266.107. The facility may burn haurdous waste only under the operating conditions that the owner or operator 
establishes under paragraph (b)(3 ~ c~ t.his s8Ctlon until the owner or operator subcits a reviaed certification 
of precompliance under paragraph ( ~ l! B) of tr.i3 8ec~lon or a certification of compliance under paragr4ph (c) of 
this section, or until a pe~t 18 lssuad. 

( 2 ) Information requ:..re<:. 7.":.e follOlo'lnc; !;;!'ormation must be submitted with the certification ot 
precompllanc.e to support the dat.art:!nation that tne lim.1ta established tor the operating parameters identified 
1n paragraph (b)(3) of this aeetlO:". are not l:..kely to result 1n an axceadance of the allowable emission rates 
for particulate matter, metala, an= H:1 and c:~; 

( 1 ) General facility in!or--4~l?n: 

(A) EPA facility 10 nu:!)er; 

( B) facility name, con~ct person, te:apnone numbar, and addreas; 

( C) Description of boilers and indust.r:..a l !'urnacea c...:rnlng naurdous wasta, including type and 
capacity of devlcs; 

( 0 ) A. scaled plot plan al'\OWlng the en~':'re !'acllity '4.:':<: location of the boilers and industrial furnaces 
burning hazardous wasta; and 

(E) A description of ~'e alr pollutlon control systam on each device burning haurdous waate, 
including the temperatura of L,e !!ue gaB at tne inlet to tne particulate I114tter control syatam. 

( il ) Except for facilitiss cocplying wlt~ the Tier I fead rate screening limits for metals or tot.al 
chlorine and chloride provided by SS 266.106 ( b ) or (e) and 266.107 (b)(l) or (e) respectively, ~he estimated 
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uncontrolled (at the inlet 'to the air pollution contIol ayatam) am.iaaions of particulate maU.er, each metal 
controlled by 5 266.106, and hydrogen chloride and chlorine, and the foll~ing 1nforma~ion ~ support such 
detarm1nations: 

(A) The feed rate (lb/hr) of ash , chlorl1ui, antimony, araenic, barium. beryllium, cadmium, chromium, 
lead, mercury, silver, and thallium in each faedatraam (hazardous wasta, other fuela, industIial furnace 
feeds~cksl; 

(B) The estimated partitioning factor to the combuation g48 for the materials identified in paragraph 
(b)(2)(ii)(A) of this aection and the baais for the ea~imat. and an estimate of the partitioning to BCl and Cl2 
of total chloride and chlorine in feed materials. To .. t..1mat..a the partitioning fac~or, the a.mer or operator 
mus~ uae either beat engineering judgment or the procedurea specified in appendix IX of this part. 

(C) For industrial furnaces that recycle collected particulate matter (PM) back into the furnace and 
that will certify compliance with the metals emiaaiona a~d4rda under paragraph (c)(3)(ii){A), the estimated 
enrichment factor for each metal. To estimate the enrichment factor, the owner or opera'tor must use either best 
engineering judgment or the procedures spec:ified in "Alt.ernative Methodology for Implementing Metala Controls" 
1n appendix IX of this part. 

(D) If best engineering judgment is used to estimate partitioning factors or enrichmen~ factors under 
paragraphs (b)(2)(ii)(B) or ( b) ( 2) (li)(C) respectively , the basis for the jUdgment. When bea~ engineer1ng 
jUdgment is used to develop or evaluate data or information and malte determinations under ~his section , the 
detarm1nationa muat be made by a qualified, registered profeaaional engineer and a certification of his/har 
determinations in accordance with 5 270.11(d) of this chapter mua~ be provided in. the certification of 
precompliance. 

( iii ) For facilities complying with the Tier I feed ra~e screening limits tor me~als or total chlorine 
and chloride provided by 55 266.106 (b) or ( e) and 266.107 (b)(l) or (e). the feed rate (lb/~r) of total 
chloride and chlorine, antimony, arsenic, barium, beryllium, cadmium, chromium, lead, mercury, silver, and 
thallium in each feadstraam (hazardous waate, other fuels. industrial furnace feed8tocka) . 

(iv) For facilities complying with the Tier II or Tier III emission limi~s for metals or BCI and Cl2 
(under 55 266.106 (c) or (d) or 266.107(b)(2) or (C), the estimau.d con~llad (outlet of the air pollution 
control syatem) emi.sions ra~es of particulate mat~ar , each ID8tal controlled by 5 266.106, aitd BCl and C12 , and 
the following information ~o support such d.term1na~ions: 

(A) The e.tima~ed air pollution control Byat8m (APCS) removal efficiency for particulate matter . BCI, 
Cl.2 , antimony, arsenic, barium, beryllium, cadmium. chromium, lead, marcury, silver, and thallium. 

(B) To estimate APeS removal efficiency, the owner or operator muat usa either beat engineering 
judgment or the procedures pre.cribad in appendix IX of this part. 

(e) If bast engineering judgment is used to estimate APCS removal efficiency, the basis for the 
j udgment. Use of bast engineer~ng judgment must be in conformance with provisions of paragraph (b)(2)(il)(D) of 
this section. 

(v) Determination of allowable emissions ra~a for BCl, Cl2 , an~imony, AIsenic, barium, beryllium, 
cadm1um, chromium, lead , mercury, silver, and thallium, and the follOWing information to support such 
determinations: 

(A) For all facilities: 

(1) Physical stack height; 

(2) Good engineering practice stack height as defined by 40 CFR 51. 100(11); 

(3) Maximum flue gaa fl~ rate; 

( 4) Maximum flue gas temperature; 

( 5 ) Attach a US Geological Service topographic map (or equivalent) ah~1ng the facility location and 
surrounding land within 5 Itm of the facility; 

(6) Identify terrain ~ype: complex or noncomplax; and 

(7) Identify land use: urban or rural . 
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(B) For owner. and operators using Tiar I:: alt.e sp8C!!!= di.par.io~ ~aling to determine allowable 
levels under S 266.106(d) or S 266.107(C ) , or adj:.:at..ed :'ie I feel! rat.e screet:l:':; l~ta unde:- 55 266 . 106(e ) 0:-
266.107(e): 

(1) Disparaion modal and version used; 

( 2 ) Source of metarological data; 

(3) The dilut.ion fact.or in micrograms par C:ulJ1C met.er pc 9ram per second of ami •• ions fo:- the ma.ximum 
annual average off-site (unle.s on-sit.e is requ~ed l g:-ound leve! c:oncentrat.!o~ ( ~I location); and 

( 4) Indicate the MEl location on the map requlIad und_:- j:>AIagraph ( b l( 2)(v)(A)(5); 

(vi ) For facilities cCDllplying with the Tier :: or II: e.=..J.8810nJI r.na cont.rols for metals or BCI and 
Cl2 , a comparison of the est.imat.ed cont.roll~ e~SSlons rates ce:ar-~ned ~~08= ?Aragraph (b)(2)(iv) with the 
allowable emission rates det.erm.J.ned under pAragraph (b) (2) (v) ; 

(vii) For facilit.ies complying wit..."1. the ':'io :- : (0:: ad J:.:s':.9d Tier ! : :eeo ::at.e screening 11.!tits for 
metals or total chloride and chlorine, a compar~son o! actual teed rates o! eac~ metal and ~t.al chlorine and 
chlonde determined under paragraph (b)(2)(11i) of t . .'aa seetlon t.o t..."Is Tie.r : a: l owable feed rates; and 

(viii) For indust.rial furnaces that. feed hazardous wasts tor any purpose other than Bolely as an 
ingredient (as defined by paragraph ( a) (5) (11) of t.h..l a sectlon I at. any locat.:. or. other t.han the product 
discharge end of the device, documentation of compliance with the raquirament.a of paragraphs (a)(5)(1) (A), 
(B). and (C) of th1s section. 

( ix) For industrial furnaces that reeycle col1.c~ad part.!culate mat~~ (PH ) bacx L~to the furnace and 
that wi ll cert.ify compliance with the metals em~SS lon s atandarda ~~der para;raph (c)( 3)(ii) (AI of this 
section: 

(A) The applicable particulate matter standard in lb/h:; and 

( B) The precompliance limit on t..be concenU'atlon of each lIII!It.a.l in collected. PM. 

( 3 ) Limit.. on operat1ng condit.ion •• The owner and operator shall establlsh limita on the following 
parameters consis~nt with the determinat.ions made under paragrap~ {b)(21 of ~hlS aeetion and certify (under 
provisions of paragraph ( b)(9) of this section ) to lbe Oirecto~ ~~~ the faci!~ty will operate within the 
limit.s during interim status when there i& hazardoua waste in the uni t. until revlsed certificat.ion of 
precompliance under paragraph (b)(S) of this BeetlOn or certitication of compl i ance under paragraph (c) of this 
section: 

( i ) Feed rat.e of total hazardous wast.a and ( unl ess complyinq with the Tier I or adjusted Tier I metals 
feed rate screenlng l imits under S 266.106(b) or (e ) ) pumpable nazardous was~e; 

(11) Feed. rate of each meta l in the following fead. st.rea.ma: 

(A) Total feed streams, except that industrlal t~rnacea thAt comply wit.h the alternative metals 
implementation approach under paragraph (b)(4) of this section ~~st apacify 11mita on the concentration of each 
met.al in collected particulate matter in lieu of teed. rata limits for total faedstre&ma; 

(5) Total hazardous wasta feed; and 

(C) Total pumpable hazardous waste feed, unless complying with the Ti er I or adjusted Tier I metals 
teed rate screening 11m1ts under S 266.106 (b) or (e); 

(iii ) Total feed rate of chlorine and Chloride io tot.al teed at.reams; 

(iv) Total feed rate of ash in total feed streama, except. that the ash feed rate for cement. xllna and 
l ight-weight aggregate xilns is not limited; and 

( V) Maximum production rate of the device in appropriate uni t.a WRen producing normal product. . 

( 4) Operating raq~ire.ment. for furnaces that recycle PM. o.mera and operators of furnaces that recycle 
collected particulate mat.ter (PH) bacx into the furnace and that will certify compliance with t.he metals 
emill9~ons controls under paragraph (c )(3)(i i )( AJ of tr.is aect.ion must comply with t.he special operating 
raq~lrements provided in "Alternative ~et.hodology for Implementlng Metals Controls" in appendix IX of t his 
part. . 
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( 5) Maaaurmr:ent ot read. ratea and produet.lon rate- ( 1 ) Ganeral raquiramant8. L1m1 t.. on each of t.he 
parameters specified in paragraph (bl(3) of this section (except for 11=11:.8 on metal. concent.rat~onB i~ 

collected particulate mat~r (PM) for industrial furnaces that recycle collected PH) shall be BsL&bllshed and 
continuously nK:ln1t.ored under either of the followlng tDSt.hoda: 

{Al Instantaneous 11..lllits. A limit. for a parameter may ba established and continuously monitored on an 
instantaneous baai. (l.e., the value that occurs at any time) not to be exceeded at any time; or 

(B) Hourly rolling average 11m1~. A limit for a parameter may be established and continuously 
monitored on an hourly rolling average baai. defined .a followa: 

(1) A con'tinuous monitor 1s one which continuously samples tbe regulated paIameter .... ithout. 
interruption, and evaluates the detector reeponse at le&at once each 15 seconde, and compute. and records the 
average value at least every 60 seconds. 

(2) An hourly rolling average is the arithmetic mean ot the 60 most recent l-minute average values 
recorded by the continuous monitor~ng system. 

(111 Rolling average liEDita for carcinogeniC metal. and lead. Feed rate limits for the carcinogeniC 
metals (arsenic, beryllium, cadmium, and chromium) and lead may be eetablished either on an hourly rolling 
average basis as prescribed by paragraph (b)(5)(i)(B) or on (up to ) ill 24 hour rolling average basis . If the 
owner or operator electa to use an averaging period fro= 2 to 24 houra: 

(Al The feed rate of each metal shall be l1mit.ed at any time to ten timaa the feed rate that would be 
allowed on ill hourly rol11ng average baeis; 

(B) The continuous monitor shall meet tha following specifications: 

(1) A continuous monitor is one .... hich continuously samples the regulated parameter .... ithout 
interruption, and evaluates the detector response at leaat once each 15 second., and computes and records the 
average value at least avery 60 saconde. 

(21 The rolling av.rage for the selected averaging period ia deflned as the arithmetic mean of one 
hour block averages for the averaging period. A one hour block average 1s the arithmetic mean of the one minute 
av.rages recorded during the 60-minute period beginning at on. minute after the beginning of preceding clock 
hour. 

(111) Feed rata limits for metals, total chloride and chlorine, and aah. Fead rate l1mit.a for metals, 
total chlorine and chloride, and a.h are eeublishad and monltoI'*1 by knowing the concentration of the 
substance (i.e., metals, chloride/chlorine, and ash) in each feedatream and the flow rata of the feedatraam. TO 
monitor the feed rate of theae eub.Uncaa, the flOW' rate of eacb fead.ueam muat be monitored under the 
continuous monitoring requirements of paragraph. (b)(5) (1) and (ii) of this .ection. 

( 6 ) Public notice requirements at pracomplianc8. on or before August 21, 1991 the owner or operator 
must sutmit. a. notice .... ith the following information for publication in a major local nawapapar of general 
circulat.ion and sand a copy of the notice to the appropriate units of State and local government. The owner and 
operator must provide to the Director vith the certification of precompliance evidence of submittinl'} the notice 
for publication. The notice, which ahall be entitled '~otlce of Certification of Praccmpllance with Hazardous 
Waste Burning RequirelDSnts of 40 CFR 266.l03(b)U, muat include: 

( i ) Nama and addre •• of the owner and operator of the facility aa well as the location of the device 
burning hazardous waate; 

(11) Data that the certit1cation of precompl1ance i_ submitted to the Director; 

( ili) Brief description of the regulatory process required to comply .... ith the interim status 
requirement.s of this section including required ami.aions teatinl'} to demonstrate conformance .... ith emissions 
sr.andarda for organic compound., particulat.e matter, maUl., and Bel and Cl2; 

(lv) Types and quantities of hazardous .... aste burned including, but. not limitad to, source, .... hether 
solids or liquids, a& well a& an appropriate deacription of tbe w&ate; 

(v) Type of device{.) in vbicb the hazardou ..... a.t. i. burned including a physical description and 
maximum production rata of each davice; 

(vi) Typea and quant.itieB of other fuel_ and industrial furnace feedstocks fed to each unit; 

...., 

...., 
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(vii) Brief description of the baais for L~i. certificat~on of precompliance as specified i~ paragraph 
(b) ( 2 ) of this section; 

(viii) Loc:ations where the operating record for the facility can be viewad and copied by i~toreatad 
partiea. Theae locationa shall at a minimum inc l ude: 

(A) The Agency office where the supporting documentation waa subcittad or another location des1gnated 
by the Director; and 

(B) The facility site where the device is located: 

(ix) Notification of the establiahment of a facility mailing list whereby interest.ed p4rt1es shall 
notify the Agency that they wiah to be pl aced on the mailing list to receive future information and notices 
about thia' facility; and 

( x) Location (mailing address) of the applicable EPA Regional Office, HazardOUS Waste Divisio~, whera 
further information can be obt..ained on EPA re9ll1ation of hazardous waste burning. 

( 7) Mon i tor1ng other operating parameters. When the monitoring syBtamS for the operating parameters 
listed in paragraphs (c)(l)(v through xiii) of this section are 1Dst..alled and operating in conformance with 
vendor specifications or (for co, BC, and oxygen ) specifications provided by appendix IX of this part, as 
appropriate, the parametera shall be continuously monitored and records shall be maintained in the operating 
record. 

( 8) Revised certification of precompliance. The owner or operator may revise at any time the 
information and operating conditions documentad under paragrapns (b)(2) and (b)()) of this section in the 
certification of precompliance by submitting a revised certHication of precompl1ance under proceduns provided 
by those paragraphs. 

(i) The public notice requirements of paragraph (b)(6 ) of this section do not apply to 
recertifications. 

( ii) The owner and operator muat operate the facility within the limita establiahed for the operating 
parameters under paragraph (b)e)) of this section until a revised certification 1s submitted under this 
paragraph or a certification of compliance i. sUbmitted under paragraph (c) ot this section. 

(9) Cer~ifica~ion of precompliance st4tement. The owner or operator muat include the following eigned 
s~temen~ with the certification of precompliance submitted to the Direc~or: 

"I certify under penalty ot law that this information was prepared under my direction or supervision 
in accordance .... ith a syatam deSigned to ensure that qualified paraonnal properly gathered and evaluated the 
information and supporting documantation. Copies of all emi.siona tasts, dispersion modeling results and other 
information used to determine conformance with the re~irements of 5 266.103(b) are available at the facility 
and can be obtained from the facility c~ntact person listed above. Based on my inquiry of the parson or persons 
who manages the facili~y, or thoae persons dirac~ly responsible for gatharing the information, the informat~on 
SUbmitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submit~ing false information, including the possibility of fine and imprisonment for 
know1ng violations. 

also acknowledge that the operating limits established in this certification pursuant to S 
266.1 0J(b l ( ) and (4) are enforceable liml~~ a~ which the facility can legally operate during interim status 
until: ( l l A revised certification of precompliance is submi~ted, ( 2) a cartification of compliance is 
submltted, or ( ) ) an operating per:t:lit is issued." 

( c) Cer~ification of compliance. The owner or operator shall conduct emissions testing to document 
compl iance with ~he e~asions atandards of 55 266.104 ( b ) tr~ough (e), 266.105, 266.106, 266.107, and paragraph 
( a )( 5 )( i ) (0 ) of this aection, under the procedures preacribed by this paragraph, except under extensions of 
time provided by paragraph (c)(7). Baaed on the compliance test, the owner or operator shall submit to the 
Director on or before August 21, 1992 a canpleta and accurate "certification of compliance" (under paragraph 
( c l( 4 ) of this section) with those amiaaion standards establiShing limits on the operating parameters specified 
in paragraph (c)(l). 

( 1) Limits on operating conditions. The owner or operator ahall establish limits on the following 
parameters baaed on operationa during ~he compliance test ( under procedures prescribed in paragraph ( c) ( 4)(iv ) 
of this section ) and include these lim1ts with the certification of compliance. The boiler or industrial 
furnace must be operated in accordance with these operating limits and all applicable em1ssions standards at 
a ll t.i::les when there is hazardous wasu in the unit until an operating permit is issued. 
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(i) Feed rau of total hau.rdou8 wast.e and (unlus complying 'the Tier I or adjusted Tier I meuls feed 
rate screening limits under S 266.106 (b) or (el), pumpable hazaraous waste; 

( ii) Feed rate of each meul in the following feedatreama: 

(A) Total feedstreams, except that industrial furnaces that must comply with the alternative lDBuls 
implementation approach under paragraph (c)(3)(ii) of this .. ction must specify limits on the concentra~~on of 
each maul in collectad. particulate matter in lieu of feed rate limits for toul feedatreamlli 

(B) Total hazardous wallte feed (unlesll complying with the Tier I or adjusted. Tier I metals feed rate 
screening limits under S 266.106 (b) or (e»i and 

(e) Total pumpable ha:t.ardous waste feed: 

(iil) Total feed rate of chlorine and chloride in total feed streams; 

(iv) Total feed rate of ash in total feed streams, except that the ash feed rate for cement kilns and 
light-weight aggregate kilns is not limited; 

(v) Carbon monoxide concentration. and where required. hydrocarbon concentration in stack. gas. When 
complying with the CO controla of S 266.104(b), the CO limit i. 100 ppmv. and when complying with the fiC 
controls of S 266.104(c), the BC limit is 20 ppmv. When complying vith the CO controls of S 266.104(c), the CO 
limit is established based on the compliance test; 

( vi) Maximum production rate of the davice in appropriate units when producing normal product; 

(vii) MaxiJDum caDbustion chamber t.empa.rature where the tamparature measurement is as clolle to the 
combustion zone as possible and is upstream of any quench water injection. (unless complying with the Tier 7 
adjusted Tier I metals feed rate screening limits under S 266.106 (b) or (e»; 

(viii) Maximum flue gas temperature entering a particulate matter control device (unless complying 
with Tier I or adjusted Tier I IDBtals fead rata IIcreening limit. undar S 266.106 (b) or (e»: 

(ix) For syatama uaing wet .crubber., including vet ionizing scrubbars (unl ... complying with the Tier 
! or adjusted Tier I metala feed raUl .cr .. ning limit.. undar S 266.106 (b) or (a) and. the total chlorine and 
chloride feed rate screening li=ita under S 266.107(b) (1) or (a»: 

(A) Minimum liquid to flue gas ratio; 

(B) Minimum acrubber blcwdown from tha ay.te or maximum .uspended aolida content of scrubbe.r water; 
and 

(e) Minimum pB leval of the scrubber water; 

( x) For systama using venturi scrUbbers, the minimu.m differentia.! gas pressure across the venturi 
(unless comply1ng the Tier I or adjusted Tier I metals feed rate screening limits under S 266.106 (b) or (e) 
and the total chlorine and chloride feed rate screening limit. undar S 266.107(b) (1) or (e»; 

(xi) For systems using dry scrubbers (unless complying with the Tier I or adjusted Tier I metals feed 
rate screening limits under S 266.106 (b) or (e) and the total chlorine and chloride feed rate screening limits 
undar S 266.l07(b) (1) or {elli 

(A) Minimum caustic feed rate; and 

(B) Maximum flue ga. flow rata: 

(xii) For systama using wet ionizing scrubbers or electrostatic precipitators (unless complying with 
the Tier I or adjUsted Tier I metals feed rate screening limits un~ar S 266.106 (b) or (e) and the total 
chlor~ne and chloride feed rata screening limits under 5 266.107{b) (1) or (e»: 

(A) Minimum electrical power 1ri kilovolt amperes (kVAJ to the precipitator plates; and 

(B) MaXimum flull gas flow rata; 

(xiii) For systams using fabric filters (baghouses), the minimum pressure drop (unless complying with 
the Tier I or adjusted Tier I metals feed rate screening. limits under S 266.106 (b) or (e) and the total 
chl or1ne and chlor~d.e feed rate screening limits under S 266.107(b)(1) or (e». 
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( 2 ) Prior notice of compliance teeting. At leas't 30 days prior to 'the ccm:pliance testing requ;.red by 
paragraph (c) f)) of t~is aection, the owner or operator ahall notify the Director and aubm1~ ~~e follow.:.n; 
:.nformat.:.on: 

(i) General facility information including: 

f l. ) EPA facility ID number; 

(E) Facility name, contact person, telephone number, and addresa; 

(e ) Peraon responsible for conducting compliance teat, including company name, address, and telephone 
number, and a statement of qualifications; 

(D) Planned date of the compliance teat; 

( ii ) Specific information on each device to be teated including: 

fA) Description of boiler or industrial furnace; 

(E) A scaled plot plan shOWing the entire facility and location of the boiler or industrial furnace; 

(C) A description of the air pollution control system; 

(D) Identification of the continuous emission monitors that are ina taIled , including: 

(1) Carbon monoxide monitor; 

(2) Oxygen monitor; 

(3) Hydrocarbon monitor, specifying the minimum temperature of the systam and, if the temperature is 
lesa than 150°C, an explanation of why a heated sy.tam ia not used (a •• paragraph (cl(S) of this section) and 
a brief description of the &ample gaa conditioning sy.tam; 

( E) Indication of Whether the stack is shared with another device that will be in operation during the 
compliance test; 

(F ) Other i nformation uaeful to an understanding of the system design or operation. 

(ili) Information on the testing planned, including a complete copy of the teat protocol and Quality 
Assurance/Quality Control (QA/QC) plan, and a summary description for each test providing the following 
information at a minimum: 

(A) Purpose of the test (e.g., demonstrate compliance with emiasions ot particulate matter); and 

( 3 ) Planned operating conditions, i ncluding levels for each pertinent parameter specified in paragraph 
(C)(l) o! this section. 

( 3) Compliance testing- (il caneral. compliance testing must be conducted under condi~ion8 for which 
the O'M'ner or opera'tor has .ubmi~~ed a cartiUcatian of pracompl1ance under paragraph (b) of this aec~ion and 
under conditions established in tbe notitication of compliance testing required by paragraph (c){2 ) of this 
sact.lon . 

(1 i ) Spec.:.al requirements for industrial furnacee that recycle collected PM. Owners and operators of 
indus~rial furnaces that recycle back into the furnace particulate ma~tar (PM) from the air pollution control 
system must comply with one of the following procedures for testing to determine compliance with the metals 
standards of S 266.106(c) or (d): 

(A) The special testing requiremants prescribed In "Alternative Hethod for Implementing Hetals 
Centro l s" !n appendix IX of :.h.18 pan; or 

( 8) Stack emis.ions testing for a ildn1mum of 6 hour. eacb day while hazardous waste is burned. during 
interim status. The testi ng must be conducted when burning normal ha.:z:ardoua waste for that day at normal feed 
rates for that day and when the air pollution control sys~ 18 operated under normal conditions. Dur1ng 
interim status, hazardous waste analysis for metals content mU8t be aut!iciant for the owner or operator to 
dete~ne if changes in metals content may affect the ability of the facility to meet the metals em.1ssions 
standards established. under S 266.106(c) or (d). Under thia option, operating limits (under paragraph (e )( l) of 
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this sect.ion) must. be est.ablished. during campliance t.eaUng under paragraph (c)(3) of t.h.1a aection only on the 
following paramet.ers: 

( 1) Feed rate of total hazardOU8 waste; 

(2) Total feed rate of chlorine and chloride in t.otal feed st.reams; 

(3) Tot.al feed rate of ash in total feed streama. except that the eah feed rate for cement kilns and 
light-weight aggregate kilns is not limited; 

(4) Carbon monoxide concentration, and where required., hydrocarbon concentration in stack gas; 

(5) Maximum production rate of the device in appropriate units when producing normal product; or 

(C) Conduct compliance testing to determine compliance with the metals standards to establish l~ita 
on the operating parameters of paragraph (c)( 1) of this section only stter the kiln system hos been condi ttoned. 
to enable it to reach equilimrium with respect to metals ted into the system and metals emissions. During 
conditioning, haZArdous waste and raw materiala having the same metals content as will be ted during the 
compliance tBat must be ted at the teed rataa that will be ted during the compliance teat. 

( iii ) Conduct ot compliance testing. (A) If compliance with all applicable amisaions atandards of S5 
266.104 through 266.107 i& not damonstrated simultaneoualy .durlng a s.t of teat runa. the operating conditions 
of additional teet runs required to dBlllOn.trate compliance with remaining emissions standards must be as close 
4S possible to the original operating conditions . 

(S) Prior to obtaining test data for purposes of demonstrating compliance with the applicable 
emissions standards of SS 266.104 througb 266.107 or eatAblishing limits on operating parameters under this 
section, the facility must operate under compliance t .. t conditions for a sufficient period to reach steady
state operations. Industrial furnaces that recycle collected particulate CIoIltter back into the furnace and that 
comply with paragrapha (c)(J)(ii)(A) or (B) of this section. hawaver. need not reach 8~aady stata conditions 
with respect to the flow of metals in the .ywtam prior to beginning compliance teating for IDlltals. 

(C) Compliance teet data on the level of an operating parameter for wh.1ch a limit lIIust be ee'tablished. 
in the certification of compliance mu.'t be obtained during emiasione sampling for the pollutant(s) (i.e., 
metals, PH, aCl/C12 , organic compounds) for which the parameter lIIust be est.ablished as specified by paragraph 
(c)(l) of 'this section. 

(4) Certification of compliance. Within 90 days of completing compliance tes'ting, the owner or 
operator must certify to the Director compliance with the amiasiona .tandarda of SS 266.104{b), (C), and (e). 
266.105, 266.106. 266.107. and paragraph (a){5)(i)(D) of thi. section. The cert.ifica'tion of compliance must 
include the following information: 

(i) General facility and testing information including: 

CAl EPA facility 10 number; 

(B) Facility name, contac't person, telephone number. and address; 

(C) Parson respen.ible for conduc'ting compliance 't •• ting. including company name. addres •• and 
telephone number, and a .ta'tamant of qualification.; 

(0) Date(a) of each compliance teat; 

(E) Description of boiler or industrial furnace te.t8d; 

(F ) Person responsible for quali'ty assurance/quality control (QAlQC). title. and telephone number. and 
Btatement that procedure. prescribed in the QAlQC plan .ubmitted under 5 266 . 103(c)(2)(iii) have been follawad, 
or a daac:iption of any chang" and an explanation of why cbanqe. were nece •• ary. 

(G) Description of any changes in the unit configuration prior to or during testing 'tha't would alter 
any of the informa'tion .~'ttad in the prior notice of compliance ta.ting under paragraph (c){2) of this 
aection, and an explanation of why the change. were nec .. aary; 

(8) Description of any chang •• in the planned teat condition. pr10r to or during the testing that 
al'ter any of the information .uhmitted in the prior notice ot compliance testing under paragraph (c}(2) of this 
section, and an explana'tion of why ~'l. changes were nec ... ary; and 
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( I ) The complete report on reault.8 ot emiasiona t.aatlng. 

(li) Specific information on each t.est. including: 

(A) Purpoae(s) of t.eat (e.g., damanatrate conformance wit.h the emissions limits for particulAte 
mAt.ter, metAla, BCl, Cl2, and CO) 

(B) Summary of teat results for each run and for each t.B8t. includ1ng the following informat.ion: 

(1) Dat.e of run; 

( 2) Durat.ion of run; 

(3) Time-weight.ed average and highest. hourly rolling average CO level tor each run and for the test.; 

( 4 ) Bighest. hourly rolling average Be laval, it Be IDOni 'COring is required tor each run and for the 
t.est; 

(5) It dioxin and furan testing ia reqUired under S 266.104(e), t.ime-weighted average acisBlons fo~ 
each run and for the teat of chlorinated dioxin and furan emissiona, and the predict.ed IDa)Umum annual average 
ground leve l concentration of t.he t.oxicit.y equivalency factor; 

(6) Time-weight.ed average particulate mat.ter emissions for each run and for the t.eat; 

(7) Time-weight.ed average Bel and Cl2 emi.siona for each run and for the teat; 

( 8) Time-weight.ed average emiseiona tor t.he metale aubject. t.o regulation under S 266.106 for each run 
and f or the test; and 

( 9) QAf\!=. reaulu. 

(11i) Compar1aon of t.he actual em1 .. 1ona during each teat with the emiaa10ns limita prescribed by SS 
266.104 (b ) , (c), and (e), 266.105, 266.106, and 266.107 and .atabliahed tor the tacility in the certificat.ion 
of precompliance under paragraph (b) at this aeetion. 

( iv ) Determination of operating limit.s baaed on all valid runs of the compliance t.est for each 
applicable parameter liatad in paragraph (c)(I) of thia aeet.ion using eit.h8r of t.he following procedures: 

(A) Instantaneous limits. A paramet.er may be IDRAsurtld and recorded on an instantaneoua basis (i.e., 
t.he value that. occurs at any Uma) and the operat.ing limit. specified aa t.he t.1ma-waighted average during all 
runs of the compliance test; or 

( 8 ) Bourly rolling average basis. (1) The limit. for a parameter may be established and cont.inuously 
monitored on an hourly rolling average beais defined aa tallow.: 

(i) A continuous monitor is one which continuously samplea the regulated,parameter without. 
interruption, and evaluataa t.he detector response at. leaat once each 15 seconds, and computes and records the 
average va l ue at. least every 60 seconds. 

( ii ) An hourly rolling average is t.he arithme~ic mean of "the 60 moat recent. I-minute average valuea 
recorded by t.he continuous monit.or~ng ayauam. 

( 2 ) The operat.ing limit for the parameter shall be eatabliahed baaed on compl1ance teat dat.a as t.he 
average over all t.est. runs of t.he higheat. hourly rolling average value tor each run. 

( C) Roll i ng average limits for carcinogenic metals and lead. Feed rat.e limits tor the carcinogenic 
meta l s ( i.e., arsenic, beryllium. cadmium and chromium) and lead may be established either on an hourly rolling 
average besu as prescribed by paragraph (c)(4)(iv){8) of t.his secti,?n or on (up to) a 24 hour rolling average 
oa81S. I! t.he owner or operator elects to use an averaging period tram 2 'CO 24 hours: 

( 1 ) The feed. rate ot each metal shall be limited at. any t.ime to t.en timee the teed rate t.hAt. \ofOuld be 
a llowed on a hourly rolling average baaia; 

( 21 The continuous monitor shall meet. the following specifications: 
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(i) A continuous monitor is one which cont.inuously aamples the regula~d parameter without. 
interruption, and evaluates the detector response at least once each 15 seconds, and computes and records the 
average value at. least avery 60 seconds. 

(ii) The rolling average for the aalectad averaging period ia defined aa arithmetic mean of one hour 
block averages for ~e averaging period. A one hour block average is the arithmetic mean of the one minut.e 
averages recorded during the 60-minute period beginning at. one minute after t.he beginning of preceding clock 

. hour; and 

(3) The operating limit for the feed rate of each metal ahall be established baaed on cccpliance teat 
data as t.he average over all test. runs of the higbest. hourly rolling average feed rate for each run. 

(0) Feed rate limits for metal., total cbloride and chlorine, and asb. Feed rate limits for metals, 
t.otal Chlorine and chloride, and ash are established and monitored by knowing the concentration of the 
substance (i.e. , matals, chloride/chlorine, and asb) in each feadstream and the flow rate of the feedst.ream. To 
monitor the feed rate of these substances, the flow rate of each feed stream must be monit.ored under the 
continuous monitoring requirements of paragraphs (C)(4)(iv) (A) through (C) of this section. 

(v) Cartification of compliance statamant. The follow1.ng statamant shall accompany the certification 
of compliance: 

"I certify under penalty of 14'01 that. this information was prepared under my direct.ion or supervision 
in accordance wit.h a ayst.am deaigned to en.ure that qualified personnel properly gathered and evaluated t.he 
informat.ion and supporting documentation. Cople. of all ami •• iona testa, diapersion modeling results and other 
information used to determine conformance with the raquiramenta of S 266.103(c) are available at the facility 
and can be obtained from the facility contact person listad above. Based on my inquiry of the person or parsons 
who manages the facility, or those persons direct.ly responsible for ga~aring the information, the information 
submit·ted is, to the bewt of my knowledge and belief, true, accurat.e, and complete. I am aware that. t.here are 
significant panalt.ies for submitt.ing falae information, including the possibility of fine and imprisonment. for 
knowing violations. 

I also acknowledge that the operating condit.ions .. ~lished in t.his certificat.ion pursuant to S 
266.103(c)(4)(iv) are enforceable limits at wbich t.he facilit.y can legally operate during interim status until 
a revised certification of compliance is submitted." 

(5) Spacial raquiramants for BC monitoring systams. When an owner or oparator is required to comply 
with the hydrocaroon (Be) contIols provided by SS 266.104(c) or paragraph (a)(5)(i)(Dl of this sact.ion, a 
conditioned gas monit.oring system may be used in conformance with specifications provided in appendix IX of 
this part provided that the owner or operator submits a cert.ification of compliance wit.hout using extensions of 
time provided by paragraph (c)(7) of this saction. 

(6) spacial operating requirements for industrial furnaces that recycle collected PM. OWners and 
operators of indust.rial furnaces that recycle back into the furnace particulate mat.ter (PM) from the air 
pollution 'contIol system must: 

(i) When complying with t.he requiramsnts of paragraph (c)(3)(ii)(A) of this saction, comply with the 
operating. requirements prescribed in "Alt.ernative Method to Icrplamsnt the Metals Controls" in appendix IX of 
this part; and 

(ii) When complying with the requirements of paragraph (c)(3)(ii)(B) of this section, comply with the 
operating reqw.rements prescribed by that. paragraph. 

(7) Extensions of time. (i) If the owner or operator does not submit a complete cert.ification of 
compliance for all of the applicable ami.sion. s~dards of SS 266.104, 266.105, 266.106, and 266.107 by August 
21, 1992, ha/she must. either: 

(A) Stop burning hazardous wasta and begin closura activities under paragraph (1) of this sect.ion for 
the hazardous waste portion of the facility; or 

( B) Limit. hazardou8 waata burning only for purpos,e. of compliance testing (and pretesting to prepare 
for compliance testing) a total period of 720 hours for the period of time beginning August 21, 1992, submit a 
not1fication to the Director by August 21, 1992 stating that the facUity is operat.ing under restricted int.erim 
stat.us and intends to resume burning hazardous waste, and submit a complete certification of compliance by 
August 23, 1993; or 

eCl Obt.ain a case-by-caae exten.ion of time under paragraph (c)(7)(ii) of this section. 
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(11) The o.mer or operator lIl8y requeat a cas.-by-caae extension of time to extend any t.ime lie.! t. 
provided by paragraph (c) of this section if compl~ance Wlth the t.ime limit. is not. pract.~C&ble tor reasons 
beyond the cont.rol of t.he owner or operator. 

(A) In grant.ing an axtenaion, the Director may apply conditiona aa the tacts warrant. to ensure timely 
compliance with the requiramants of t.his BeCt.iOD and that tbe facilit.y operates in a manner that. does not. pose 
a hazard to human healt.h and the environment.; 

(B) When an owner and operator requeat. an extension at t.u. t.o enable t.ham to obta.in a RCRA operating
permit. because t.he facilit.y cannot. meet t.he BC limit. ot S 266.l0(c) of t.hia chapter: 

(1) The Director shall, In conaidering whether to grant t.he extension: 

(i) Determine whether t.he owner and operator have aubm1 tt.ed in a t.imely manner a complete part. B 
perm1t applicatlon that includes lnformat.ion requ~ed under S 270.22(b ) ot this chapt.er; and 

( li) Consider whether t.he owner and· operator have made a good faith effort. t.o certify compliance with 
al l ot.her emission cont.rols, including the cont.rols on dioxins and furans of 5 266.104(8 ) and t.he cont=ols or. 
PM, met.als, and BCl/Cl2 • 

(2) It an extension is granted, the Director ahall, aa a condit.ion of t.he extension, require the 
facilit.y t.o operate under tlue gaa concentrat.ion limita on CO ~nd BC that., baaed on available informat.~on, 
including informat.ion in the part B parmit. applicat.ion, are baaeline CO and BC levels aa defined by 5 
266.104( f){ 1). 

(8) Revised. certificat.ion of compliance. The owner or operator may submit. at any t.ime a reviaed. 
cert.ificat.ion of compliance (recertificat.ion of compliance) under the following procedures: 

(i) Prior t.o submittal of a revised certificat.ion of compliance, ha:ardoua waate may not be burned for 
more t.han a tot.al of 720 hOUIa under operating condit.iona that axcaed thoae estAblisbed. under a current. 
certificat.ion of compliance, and auch burning mAy ba conducted only for pur~ .. a of det.~ning whether t.he 
facilit.y can operat.e Wlder revia.s condit.iona and cont.inua to m.et. the applicabla amiasiona aundarda of SS 
266.104, 266.105, 266.106, and 266.107; 

(11) I\t least. 30 daya prior t.o first. burning haU.rd.OU8 wane Wlder operat.ing cae:1it.iona t.hat. exceed 
those established under a current. cert.ificat.ion of compliance, the owner or operator 8ha~l not.ify t.he Director 
and submit. the following information: 

(A) EPA tacilit.y 10 number, and facilit.y name, contact. person, telephone number, and address; 

(B) Operat.ing condit.iona that t.he owner or operat.or ia aeeking to reviae and de.cript.ion of t.he 
changea in facility deaign or operation that pro=ptad t.he need to seak to reviae the operat.ing conditions; 

( C) 1\ determination t.hat. when operating under t.he reviaed operating condit.ions, t.he applicable 
emissions standards of 5S 266.104, 266.105, 266.106, and 266.107 are not likely to be exceeded. To document 
t.his determination. the owner or operator ahall submit. the applicable information required under paragraph 
( b)(2 ) of this sect.ion; and 

(0) Complete emisaions testing prot.ocol for any pretest.ing and for a new compliance t.est. t.o det.ermine 
compliance with t.he applicable emiaaions standard a of SS 266.10(, 266.105, 266.106, and 266.107 when operat.ing 
under revised. operat.ing conditions. The protocol shall include a Bchedule of pre-tasting and compliance 
t. est.ing. If t.he owner and operator revisea the scheduled dat.e for the compliance t.est, he/she shall notity the 
Direct.or in writing at. least 30 daya prior to t.he revised date of the co=pliance teat; 

(iii) Conduct a compliance t.eat under the reviaed operat.ing conditiona and the prot.ocol submit.t.ed t.o 
the Director to det~ne compliance with the applicable amiaaions standards of SS 266.104, 266.105, 266.106, 
and 266.107; and 

( iv ) Submit. a revised cert.ification of compliance undar paragraph (c)(4) of t.his aact.ion. 

( d) Periodic Raeertiticatlona. The owner or operator lllUat conduct co=pliance taat.ing and submit. to the 
Director a recertification of compliance Wlder provisiona of paragraph (c) of this sect.ion within three years 
trom submit.t.ing the previoua certificat.ion or recertificat.ion. If the owner or operator seek. to recertify 
compliance Wlder new operating condit.iona, he/ahe muat comply with t..b.e requiramenta of pa.raqraph (c) ( 8) of this 
s«:t.ion. 
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(e) Noncompliance wit.h certification scnedule. If the owner or opara~or doe. not comply wit.h the 
interim status compliance schedule provided by para~rapha (b). (c), and Ie : o! this aaction, hazardoua wast.e 
burni ng must terminat.e on t.he date that the deadl!ne 1s m~ss&d. closure ac~!v!t.ie. must begin unaar paragraph 
(1) of this section, and hazardous wast.e burn1n9 may not resWDB except. uno.r an operating permit issued under S 
270 .66 of thia chapter . 

(f) Start-up and shut-down. ijazardous W&8ta ( except w •• ce fed solaly as an ingredient under the Tier I 
(or adjusted Tier I) feed rate screening 1~t.A tor met.Als and chloride/chl o:lne) must not. be fed into the 
davice during st:.art-up and shut-down of t.he bollar or inc1a..-t.ru.l furnace, unla.s the device is operatlng within 
the conditions of operation specified in the cert.:.fication o! compliance . 

(g) Automatic waste feed cu~ff. DUr!ng the complianc. tABt reqU1:ed by paragrapb (c)(J) of this 
seetion, and upon cert.ification of compliance under paragraph Ic) of this seet.lon, a boiler or industrial 
furnace must be operated with a functioning sy1lt..e41 that auta::4t.lcally cut.s of ! the hazardous waste feed when 
the applicable operating condlt10ns specified ln paragraphS (c l ( l ) (i) ane (v through xiil) of this seetion 
deviate from thoBe eaUblished in t.he certification of compl.:.a .... "lc •. In add.:.::.on: 

(1 ) To minimize emiss i ons of organic compounds. t he cLnlmum Ca=DuS:l on chamber t.emperat.ure (or the 
indlcator of combustion chambe: temperat.ure ) : na: occurreo ou=!n9 t.he coc;:~ance ~e8t must be ma1nt.ained while 
hazardous was~ or hazardous waste residues r~n !n tha comnus~~on Ch~r, wlth the minimum temperature 
during the compliance te8~ defined as either: 

(i) If compliance wit.h the combuation cMmber temperat.ure limit. !s based on a hourly rolling average, 
the minimum ~amparature during the compliance ~8S~ 1s conSldered to be the a varag_ over all runs of the lowest 
hourly rolling average for aacn run; or 

(ii) If compliance Wlt.h t.he Combustlon chamber tamparature limit !s baaed on an ine~taneous 
temperature mBasurement, the It.1n1mum tampera:u..:"e O:"::lr.g the caznpliance tes: 1S considered to be the time
weighted average temperature dur1ng all runs or the teat; and 

(2) Operating parameters 11.m.1ted by the ce.rt.H1cat..1on of campHane. must continue to be monit.ored 
during the cutoff, and the hAlzardoua w.ata feed shall not. be r.started until the levela of thoae parameters 
comply with the limits e.~b11aned in the cert.!!icat.ion of co=pliance. 

(h) Fugitive emiasions. Fugitive ecusslona must be cootrolled by: 

(l) ~aeping the C~us~lon %on_ t.ota~l y sealed _gains: fugitive ~aaiona; or 

(2) Maintaining t.he comDustion zone pressure lower ~~an atmospherlc pressure; or 

(3) An alternate means ot control that ths owner or operator can de.monst.rat.e provlde fugitive 
emissions control equivalent ~ ma1ntenance of combu.Uon ZODe pre •• ure lower thAlc atmospheric presaure. 
Support. for such dBmOnstratlO~ s ~all be included in the ope ra ~lng record. 

(1) Chang_a. A boiler or 1ndUstrial !u:nace muat. cease burning hazardoua waste when changes in 
combustion properties, or feec ratas ot the nazardOU8 waste. ~ther fuels, or industrial furnace feedstocks, or 
changes 1n the boiler or indus:::a: furnace eesign or opera::.~g conditions oeviate from t.he limits speeified in 
the certiflcation of compllance .. 

(j) Monitoring and lnapectiona. ( 1 ) 7he owner or operator must monitor and record the following, at a 
minimum, while burning hazardOUS waste: 

(i) Feed rata. and co~poa1t.ion ot haZArdous w&a~. ot.her fuels, and industrial furnace feed stocks, 
and feed rates of aeh, metals. and total chlor!de and chlo~:ne os neceaaary t.o ensure conformance with the 
cert.ification of precampllance or certification of compl1ance; 

(ii) Carbon monoxide {COl. oxygen. and i~ app11cable .. hydrocarbons (BC), on a continuous ba.ia at a 
common po~nt in the boiler o~ !ndustrial f~rT.aC8 down8~raAm o! the combustion zone and prior to release of 
stack gasBs to the atmosphere ~n accordance w!t.h the opeIat.lnq limits specif1ed in the cert1fication of 
compliance. CD, HC, and oxygep oorutora must be 1nsul.i.ed. o?e.rated . and maintained in accordance wit.h methcx1a 
specified in Appendix IX ot th .. U part. 

(11i) Upon the reque.t. of the Director, aampling and anal.ya1a ot: the hazardous waste (and other tuals 
and indu8trial furnace feed stOCkS aa appropr ia~) And the staCk gaa amiaaions muat be conducted to verify that 
the operating conditions esubllshed in the car~lflcat1on of precompliance or certificat.ion of compliance 
achieve the applicable stand4rds ot SS 266.104. 266.1 05, 266.106 , and 266.107. 
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(2) The boiler or industrial furnace and associated equipment ( pumps, valves, pipes. fuel storage 
tanks, etc. ) must be subj ec~d to thorough viaual inspection When they contain hazardous waste, 4~ lea9~ daily 
for leaks, spllls, fugitive emiaslons, and aigna of tampering. 

(3) The automatic ha%ardoua waate feed cutoff aystem and aaaociated alarm. must be te.ted at least 
once every 7 days when hazardous waate ls burned to veri!y operability, unl .. s the aomer or operator can 
demonstra~ that weakly inspectlons will unduly reatric~ or upaet operations and that less frequent lnspections 
wi ll be adequate. Support for such demonatration ahall be included in the operating record. At a ~nlmum, 
operational testing muat be conducted at least once every 30 days. 

(4) These monitOring and inspection data must be recorded and the recorda must be placed in the 
operating log. 

(k) Recordkeeping. The aomer or operator must keep in the operating record of the facility all 
i nformati on and data required by this section for a period of three years. 

( 1 ) Closure. At closure , tne owner or operator muat remove a l l hazardous waste and hazardous was t e 
r esidues (inc l uding, but not l illlltad to, ash, scrubber waters, and scrubber sludges ) trom the boi l er or 
indUstrial furnace and must compl y with 55 265.111-265.115 of this chapter. 

(Approved by the Office of Management and BUdget under contro l number 2050-0073) 

( 56 FR 7208, Feb. 21, 1991; 56 FR 32689, July 17, 1991J 

S 266.104 Standards to contro l organic emis810na. 

(a) ORE standard- (ll Genera l . Excep~ a8 provided i .. paragraph (a )( 3 ) of thi9 section, a boi l er or 
i ndustrial furnace burnin~ hazaroous waste mus t achieve a deatruction and removal efficiency (ORE) of 99.99\ 
for all organic hazardous constituents in the waste feed. To demonstrate conformance wieh this requirement. 
99.99\ ORE must be demonstrated cUIlng a tria ~ burn for each principal organic hazardou8 constituent (POBC) 
designated (under paragraph ( a )( 2 ) of thia section ) in ita permit for each waate feed. ORE is determined for 
each POBC from the follOWing equation: 

ORE • [ 1-____ _ X 100 

where: 

Win - Masa feed rata of on. principal organic hazardous constituent (POBC) in the hazardous waste fired 
t o the boiler or i ndustrial furnace; and 

Wout- Mass emission rata o! ':.he B&.!DS POBC present in ataclt 
gas pri or to release to the atcospnare. 

( 2). Designation of POBes . Prlncipa.l Org4!'1lC haz4Idou. constituents (POBCS) are those compounds for 
which compl iance wicn the ORE requ :rementB ot ~~l a Beetlon shall be demonstrated in a trial burn in conformance 
with procedures prescribed in S 27 0 .66 of this cnapter. One or more POSCs shall be designated by the Director 
for each waste feed to be burnec. POSCs anal l De designated based on cne degree of difficulty of destruction of 
the organiC constituenta in the waste and on ~81r concentration. or maas in the waste fead considering the 
result9 of waste analyses SUlJllll~':.ed with par. S of the p8n:1lt application. POBCs are moat likely to be selected 
rrom &.!Dong t hose compounds li stBC 1:-: part 26: . appendix V!I: or this chapter tha.t are also present in the 
normal waste fead. Bowever. it tne applicant demonstrates to the Ragional Administrator's satisfaction that a 
compound not listed in appendix V: I : or not pr~sent in ~e noreal waste feed is a suitable indicator of 
cocpl i ance wi th the ORE requiramantB of this section. ':.hat compound may be designated aa a POBC. Such POSCa 
need not be toxic or organic co::;:>ounds. 

( 3) Dioxin-listed waste. A boiler or ::-:dustrial !~nace burning hazardous waste containing (or derived 
rrom J EPA Bazardou. Waatas Noa. F020, F021, F022. F02J, F02b. or F027 must achieve a destruction and removal 
efficiency (ORE ) of 99.9999\ tor each POSC deSignated (under paragraph (a)(2) of this section) in ita permit. 
This performance must be dBJZOnstra t ed on POBCs tllat are more difficult to burn cnan tetra-, penta-, and 
haxachlorodibenzo-p-dioxina and d~%oturana. ~RE i8 d8t~nad for each POSC fram the equation in paragraph 
( a ) (1 ) of this section. In add1<:.:on, the owner or operator of the boiler or induatrial furnace must notify the 
Director of intent to burn EPA 5a~ardoU 8 Waate NOB. F020, F02l, F022, F023 t F026, or F027. 
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(4l Aut.omat.ic .... aiv.r of ORE t.rial burn. owner. and opara'Cor. of boiler. operated under the special 
opera'Cing requirslIlBnt.s provided by S 266.110 are considered. t.o be i n compliance .... it.h th. ORE sULndard of 
paragraph (a) (1) of t.hia s.ct.ion and are exempt. from the ORE: t.rial burn. 

(5) Low risk was'Ce, owners and operat.ors" of boiler. or indu.t.rial furnac.s that. burn hazardous .... ast.e 
in complianc. wit.h til. requiramenta of S 266.109(a) are considered t.o be in compliance with t.he ORE standard of 
paragraph (a) (1) of t.his sect.ion and are examp .. from the ORE t.r1.al burn. 

(b) Carbon monoxide standard. (1) Except. aa provided in paragraph (c) of tilis sact.ion, the stack gas 
concent.rat.ion of carbon monoxide (CO) from a boiler or indust.rial furnace burc.1ng ba.zardous was"te cannot. 8Xceed. 
100 ppmv on an hourly rolling average basi. (i.e., over any 60 minu"te par~od), cont.inuously correct.ed t.o 7 
percent. oxygen, dry gas baais. 

'(2) CO and oxygen shall be cont.inuously monit.orad. in conformance with "Performance Specificat.ions for 
Cont.inuous Emission Monit.oring of Carbon Monoxide and Oxygen for Incinerators, Boilers, and Industrial Furnaces 
Burning Hazardous Wasta" in appendix IX of t.his part.. 

(J) Compliance with t.he 100 ppmv co limit. lima .. be damon.trated during ~he t.rial burn (for n8'oo' 
facilit.ies or an interim st.at.us facilit.y applying for a ~t) or the compliance t.est (for int.erim stat.us 
facilit.ies). To demonst.rate compliance, t.he highe.t. hourly rolling average CO level during any valid run of the 
trial burn or compliance t.est. mu.t. not. exceed 100 ppmv. 

(cl Alt.ernaUve carbon monoxide .tandard . (1) The .-rAck gas concent.rat.ion of carbon monoxide (CO) from 
a boiler or induatrial furnace burning hazardous .... a.t.. may axceed t.h. 100 ppmv limit provided that stack gas 
concent.rat.ions of hydrocarbons (BC) do not. exceed 20 ppmv. excep'C as prov~ded by ParAgraph (fl of this saction 
for certain indu.trial furnac.s. 

(2) BC limit.s muat. be ea'Cabliabed under this .ection on an hourly rolling average ba.is (i.e., over 
any 60 minut..e period), reported aa propan., and continuou.ly corracted t.o 7 perc.nt. oxyg.n, " dry gas basis. 

(3) BC ahall be continuously monit.ored in conformance .... ith '~erformance Spacifica'Cions for Cont.inuous 
Emission Monit.oring of BydrlXartxms for Incinerators, Boilera, and Indust.rial Furnaces Burning Hazardou. Wa.t." 
in appendix IX of thia part.. CO and oxygen .h&.11 be cont.inuou.ly monitored in conformance .... it.h paragraph (b 1 (2) 
of this sec'Cion. 

(4) The alt.ernative CO st.andard. i. establi.hed based an CO data during the trial burn (for a new 
facilit.y) and the compliance test (for an int.er~ statu. facility ). The alternative CO standard. i8 the average 
over all valid runs of the highest. hourly average CO lavel for each run. The CO limit is implemented an an 
hourly rolling average basis, and continuously corrected t.o 7 percent oxygen, dry gas baais. 

( d) Special requirement.. for furnacaa. OWners and operators of indu.t.rial furnaces (e.g., kilns, 
cupolas) t.hat. feed hazardous wast.e for a purpose ot.her than solely as an ingredient (see S 266.10J{a)(S)(ii» 
at. any locat.ion other than the end .... here prodUCts are normally discharged and where fuels are normally fired 
must. comply wit.h the hydrocarbon lim1 t.a provided by paragrapns (c) or (fl of this sact.ion irrespective of 
.... hether stack gas CO concentrat.ions meet. the 100 ppmv limit. of paragrapb (b) of t.his section. 

(e) Controls for dioxins and lurans. Oomers and operators of boilers and industrial furnaces that are 
equipped with a dry particulate mat.tar cont.ro l device t.hat operate. within the temperat.ura range of 450-750 OF, 
and industrial furnacea operating under an alternat.ive hydrocarbon limit eatablish.d under paragraph (fl of 
t.his sect.ion lIlUst conduct. a sit.e-specific riak a •••• smant. as tollowa to demon.t.rate that. amissione of 
chlorinat.ed dibenzo-p-dioxina and diben%of~rans do not. result in an increa.ed lifet.ime cancer risk to t.he 
hypot.het.ical maximum exposed individual (MEl) exceeding 1 1n 100,000: 

(1) During the trial burn (for new facilit.i.s or an intarim stat.us facility applying for a permit) or 
compliance test. (for interim atat.u. facilit.ies). determine amission rat.es of the tetra-octa congener. of 
chlor1nat.ed dibenzo- p-dioxina and diban%ofurans (COD./CoFs) USing Met.hod 23, '~eterm1nation of PolYChlorinated 
Dibenzo-p-Dioxins (PCDDs) and Polychlorinat.ed oiben%oturana ( PCDPs) froll! Stationary Sources" , in appendix IX of 
t.his part.; 

(2) Est.imate the 2,J ,7,a-TCDO t.oxicit.y equivalence of the t.et.ra-octa COo./COP. congeners using 
"Procedur.s for Eat.1=a.t.ing th. Toxicity Equ~valanc. of Chlorinated. oibenzo-p-Dioxin and Dibanwfuran Congeners" 
in appendix IX of this part.. Multiply t.he Blllia.ion rates of CDD/CDP cong.ners with a UOXicit.y .quivalence 
greater t.han zero (S88 the procedur.) by the calculated t.oxicity equivalence factor to estimate the equivalent. 
~asion rate of 2, 3,7,e-TCDD; 

(3) Conduct cispersion modeling using met.hods recommended in Guideline on Air Qualit.y Modals (Revised) 
or the '"Hazardous Wa.te Ccmbu.t.!on Air Quality Screening Procedure", which are provided in appendices X and IX, 
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respectively, ot this p~, or '"EPA SCREEN Screen!.n~ Procedure" as describeC :.:: s:::rean1ng Procedurea for 
tst~ting Air ~~allty Impact of Stationary Sources : ~nco~ora~ac =y referen:::a :n S 260.11) to predict the 
m&XlJDWII annual average off- ai te ground level concQIl. ua:'ion of :1.';."7. a-TOO oq .. :. valents determ.:..nod under 
paragraph (e)(2 ) of this section. The maximWII annU4 ~ average on- 8:~e concent:a~:.on must be used when a person 
residus on-site; and 

(4) The ratio of the predicted maximuc ~~r.ua l average g~~,d level conce:.~ation of 2,3,7,B-TOC 
equivalents to the riSk-specific dose for 2,3,7,8-T~O provided :n appendix v o ! ~~i8 part (2.2 X 10- 7 ) shall 
not exceed 1. O. 

(f) Alternative BC limit tor t\UTlaces witt: organic mat~.r 1:: raw mat.ar:a':. For industrial f~nac8s 
that cannot meet the 20 ppmv HC limit. bec:auae of orqanlc matter :n normal raw ::.at-arial, the Director may 
establish an alternative BC limit on a case-by-case basi. (under a part. B ~t proceeding) at a level that 
ensures that flue gas BC (and CO) concentrations wnen burning hazardous waste are not greater than when not 
burning hazardous waste (the baseline BC level) provided that tne owner or ope:ator complies wiL~ the following 
reqUirements. However, cement kilns equipped with a by-pass duct ~eting the re~~lrements of paragrapn (g) of 
this section, are not eligible for an alternative 8e :~t. 

( 1 ) The owner or operator must demonstrate ~at the fac:': !ty is desl:::r.ec And operated to miniQize 
hyd rocarbon emissions from fuels And raw materials ~nan the ba.e~!ns BC I An~ =: 1 :svel is deterc!.ned. The 
baseline Be (And CO) level is defined as the average over all v.sl.1d test rur .. c ~ ~"e highest hourly rolling 
average value tor each run when the facility doee not burn hazarooua waste. and produces nor=al products under 
normal operating conditions teeding normal feedstocks and tuela. More than one oaaeline lavel may be determ~ned 
if the facility operates under different modea that m4y generate e:.gniticAnt:y d!=terent Be land CO) levels; 

(2) The owner or operator must develop An approaCh to mon : tor over t::. c~nges in the operation of 
the facility that could reduce the baseline BC level; 

(3) The owner or operator must conduct elusslona test.1.ng c::.:ring the tr:.al burn to : 

( i) Determine the baaeline HC (and CO) level; 

( 11) Demonstrate that, when hazardou.a waste 1s burned, Be (and CO) levels do not exceed. the baseline 
level; And 

(iii ) Identify the types and concentrations of organic compounds listed 10 appendix VIII, part 261 of 
this chapter, that are emitted and conduct diaparslon modeling ~ predict the maxlmum annual average ground 
level concentration of each organic compound. On-slte ground levs l concentrations must be considered for this 
evaluation if a person re.ides on aite. 

(A) Sampling and analysis of organic amisaiona shall be conducted using procedures prescribed by the 
Director. 

(B) Dispersion modeling shall be conducted according to procedures provided by paragraph (e)(2) of 
th is section; and 

( iv ) Demonstrate that maximum annual average ground level concentrations of the organic compounds 
identi fied in paragraph ( f )(3)(1!i ) of this saction 00 not axceed the follOWing levels: 

(A) For the noncarcinogen i c comJX)unds listed in appendix !V o f this part, the levels established 1n 
appendix rv; 

(8 ) For the carcinogenic compounds listed in appendix V of this part, the sum for all comJX)unds of tne 
ratios of t he actual ground level concentration to the level established in appendix V cannot exceed 1.0. To 
est~te the health risk from chlorinated d1banzo-p-dioxins and dlbenzoturan congeners, use the procedures 
pr escribed by paragraph (e)(3 ) of this section to estimate the 2,3 , 7,B- TCDD toxicity equivalence of the 
congeners. 

( C) For compounds not listed in appendix rv or v, 0.1 :nicrograms per cubic IDBter . 

( 4) All hydrocarbon levels specified under thia paragraph sre to be monitored and reported as 
specified in paragraphS (cl(l ) and ( c )( 2 ) of this section . 

( g) Monitoring CO and BC in the by- pass duct of a cement kiln. Cement kilns may comply with the carbon 
monoxide and hydrocarbon limits provided by paragraphs ( b), (c) , and td) ot this section by monitoring in the 
by- pass duct provlded ~hat: 
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(I) Hazardous .... ast.e is fired only int.o the kiln and not at. any location da.mstream frCllll t.he kiln exit. 
relative to t.he direct.ion of gas flow; and 

(2) The by-pass duct diverts a minimum of 10\ of kiln off-gaB into the duct. 

(h) Use of emiasions test data to demonstrate compliance and establish operat.ing limits. compliance 
.... ith the requiramenta of this section must be dBlDCnstrat.ed aimultanecualy by amissiona test.ing or during 
separate runa under identical operating condit.ions. Further, data to demonstrate compliance with the CO and HC 
limits of this section or t.o establish alternat.iye CO or HC limits unda.r this section must be obtained during 
the time that ORE testing. and .... here applicable, COD/COP teating under paragraph Ie) of this section and 
comprehensive organic emissions testing under paragraph {fl i. conducted. 

(il Enforcement. For the pu.rpoe .. of permit enfcrcemant. compliance .... ith the operating requirements 
specified in the pamit (under S 266.102) will be regarded as compliance .... ith this saction. However. evidence 
that compliance with those permit conditions is in.aufficient to ensure compliance .... ith the requirements of this 
section may be "information" justifying modification or revocation and re-issuance of a par:m.1.t under S 270.41 
of this chapter. 

[56 FR 7208, Feb. 21, 1991; 56 FR 32689, July 17. 1991] 

S 266.105 Standards to control particulate mat.ter. 

(al A boiler or indUstrial furnace burning hazardous .... a.t. may not emit particulate matter in excess 
of 180 milligrams per dry standard cubic meter (0.08 grains per dry standard cubic foot) aft.er correction to a 
stack gas concentration of 7\ oxygen. using procedures prescribed in 40 CFR part 60, appendix A. methods 1 
through 5. and appendix IX of thi. part. 

(b ) An owner or operator meeting the requirements of S 266.l09(b) for the low risk .... aste exemption is 
exempt from the particulat.e matter standard. 

(c) For the puxp:lse. of permit enforeament.. compliance with the operating requirements specified in 
tha permit {under S 266.102) .... il1 be regarded as compliance .... ith this seetion. However. evidence that 
compliance .... ith tho .. permit condi~ions is insufficient to ensure compliance with the requiraments of this 
saction may be "information" juatifying modification or revocation and re-issuanee of a permit under S 270.41 
of this chapter. 

S 266.106 Standards to control metals emissions. 

{a) General. The owner or operator must comply with the metals standards provided by paragraphs (b), 
(c), (d), (e). or (f) of this section for each metal lis~ed in paragrapb (b) of this section that is pr.sent in 
the hazardous .... aste at detectable levels using analytical procedures specified in Teat Methods for Evaluating 
Solid Waste, Physical/Chemical Methods (SW-846l. ineorporat.ed by reference in S 260.11 of this chapter. 

( b ) Tier I feed rata screening limits. Feed rate screening l1m1ts for metal a are specified in appendix 
I of this part as a function of terrain-adjusted effective stack height and terrain and land use in the 
vicinity of the facility. Criteria for facilities that are not eligible to comply .... ith the screening limits are 
provided 1n paragraph (b){7) of this aection. 

(1) NoncarCinogenic matals. Tha feed rata. of antimony. barium. lead, mercury. thallium, and silver in 
all feed streams, including hazardoWi waste. fuela, and industrial furnace feed st.ocXs shall not exceed the 
screeninCJ limits specified in appendix I of this part. 

(i) The feed rate screening limits for antimony, bariWII, ItI8ccury, thallium. and. silver are baaed on 
either: 

(Al An hourly rollinCJ ayeraCJe as defioed in S 266.l02{e){6){i)(B); or 

( B) An instantaneous limit not to be axceeded at any time. 

( il ) The feed rat.e screening limit for l ead 1s ba.ed on one of the following: 

(A) An hourly rollinCJ average as defined 1n S 266.102{e)(6)(i){B); 

(B) An averaging period of 2 to 24 hours aa defined in S 266.102(e)(6)(i1) with an instantaneoua feed 
rat.e limit not to exceed 10 times the feed rate that would be allowed on an hourly rolling average basis; or 

( C) An lrlstanu.neoua limit not to be exceeded at any tlme. 

l 
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(2) Cucinogenic mauls. ( i ) The feed rat:es of araenic, cadmi~, beryllium, and Chrcm:Hll:I in all feed 
streams, including hazardoua wast:e, fuels, and industri&l furnace feed stocks ahall not exceed values aerived 
from the screening l1.m1t.J1 speci!ied in appendix I of this par ... The feed raut of each of these meu.ls ' i8 
limited to a lavel such that the sum of the rat lOS of the actual feed rate ~ the feed raut screen~ng limit 
specified in appendix I shall not exceed 1.0, 48 prOvidad by the followl.ng equation: 

where: 

n 
r 
1-1 

An(i) s. 1.0 

n-number of carcinogenic metals 

AFR-actual feed rate 'CO the device for meul "i" 

FRSt-feed rate screening limit provided by appendix I of this part for metal "i". 

(ii) The feed rate screening limits for the carcinogenic metals are based on either: 

(A) An hourly rolling average; or 

(B) An averaging pariod of 2 to 24 hours as defined in S 266.102(e)(6)(1i) with an instantaneous feed 
rata limit not ~ exceed 10 times the feed rate that would be allowed on 4Il hourly rolling average basis. 

() TESS. (i) The terrain-adjusted effective stack height is determined according to the following 
equation: 

TESS- aa+B1- Tr 

where: 

Sa-Actual physical stack height 

Sl-Plume rise as determined from appendix VI at this part. 
as a function of stack flow rate and stack gas axhaust temperature. 

Tr-Terrain ri •• within five kilocet:era of the stack. 

( ii) The stack height (Sa) may not exceed good engineering practlce as specified In 40 CFR 51.100(ii). 

( lii) If the TEse for a putlcular facility is not listed in the table in the appendices, the nearest 
l ower TEse l isted in the table shall be ~sed. If the !ESH is four msters or lS8S, a value of four msters shall 
be used. 

( 4) Terrain type. The screening limits are a fUnction of whether the facility is located in noncomplex 
or complex terrain. A davice located where any pa~ of ene auxrounding terrain within 5 kilometers of the atac~ 
equals or exceeds the elevation of the physical stac~ height (Sa) i8 cons idered to be in complex terrain and 
the screening limits for complex terrain apply. Terrain measurements are to be made from U.S. Geological survey 
7 .5 -m~nute 'tOpographic maps of the area surrounding the facility. 

( 5) Land use. The screening limits are a function of whether the facility is located in an area where 
the land use is urban or rural. To determine whether land use in the vicinity of the facility is urban or 
rurd, procedures provided in appendices IX or X or this part. shall be used. 

16 ) Multiple stacks. Owner. and operators of facilities with more than ona on-aite stack fram II 
boiler, industrial furnace, inc~nerator, or other thermal trell'tmSnt unit subject to controls of metals 
e~ss~on8 under a RCRA operating permit or interim status controls must comply with the screening limits tor 
all such units IIss~nq all hazardous waste is fed into the davice with the worst-case stack based on 
dispors~on characteristics. The worst-case stack i8 det~ned from the follOWing equation a8 applied to each 
SU!.Cl(: 

Where: 

K • II parameter accounting for relative influence of stack height and plume rise; 
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B • physical stack height (maters); 

v - stack gas flow rate (m3/aecond)i and 

T-exhau.t temperature ( 011:). 

The stack wi th the lowest value of 11: is the worst-ca •• stack . 

(7) Criteria for facilities not eligible for screening l~ts . If any criteria below are met, the Ti er 
I ( and Tier II) screening limits do not apply. OWners and operators of such faci l ities must cccply with the 
Tier II! standards provided by paragraph (d ) of this saction. 

(i) The device is located in a narrow valley 1 ••• than ona kilometer wide; 

(ii ) The device has a stack taller than 20 meters and is located such t hat the terrain r i ses to the 
phys i ca l hei ght within one kilometer of the facility; 

( iii ) The device has a stack taller than 20 meters and is located withi n five kilometers o f a 
s horeline o f a large body of water such as an ocean or large lake; 

( iv ) The physical stack height of any stack is less than 2.5 times the height of any bui l d i ng within 
five building heights or five proj ected building widths of the stack and the distance frem the stack to the 
closest boundary is within five building heights or five projected building widths of the associated bui lding; 
or 

(v) The Director determines that standards bas.d on site-specific dispersion modeling are required. 

( a ) I mpl8ll:8ntation. The feed rate of metals in each feedatrea.m must be monitored to ensure that the , 
feed rate screening limits are not exceeded. 

(c ) Tier II emission rate screening 11mits. Emisaion rate screening limits are specified in Appendix I 
as a function of terrain-adjusted effective stack height and terrain and land use in the vicinity of the 
facil i ty. Criteria for facilities that are not eligible to comply with the screening limits are provided in 
paragraph (b) {7 ) of this section. 

(1) Noncarcinogenic lIIetals. The emission rates of antimony, barium, lead, mercury , thallium, and 
si l ver shall not exceed the screening limita apacified in Appendix I of this part. 

( 2) Carcinogenic matals. The emission rate. of ar.enic, cadmium, beryllium, and chromium shall not 
excoad valuos derived from the screening limita specified. in Appendix I of this part. The emiasion rata of eaCh 
of the.e maUll. is limited to a level sucb that the aum of the ratioa of the actual emission raUl to the 
e.m.is81.on rate screening limit specified in Appendix I shall not exceed 1.0, as provided by the follOoo'ing 
equation: 

where: 

n 

r 
AER {i J 

:s 1.0 

n-number of carcinogenic matals 

AER- actual &nIission rat.e for metal "i" 

ERSL-amission rate screening limit provided by appendix I of this part for matal "i". 

( 3 ) Implementation. The emission rate limits must be implemented by limiting fead rates of the 
individual metala to levels during the trial burn (for naw faciliti~s or an interim status facility applying 
for a permi t ) or t he compliance teat (for interim status facilitiaa) . Tbe feed rata averaging peri ods are the 
same as provided by paragraphs (b)(l)(i ) and (ii) and (b)(2)(il) of this section. The feed rate of metals in 
each !eedatream lIIust be lIIonitored to ensure that the feed rate l1mita for the f aedsuaams specified under SS 
266 . 102 or 266.103 are not exceeded. 

( 4 ) Definitions and limitations. The definitions and limitations provided by paragraph ( b) of t his 
section f or the fol lowi ng terms also apply to the Tier II emia8ion rata screening limits provided by paragraph 
(c ) o f this section: terrain-adjusted effective stack height, good engineering practice stack he~ght, t errain 
type, l and use, and criteria for facilities not eligible to use tbe .creening limits. 



40 CFR as c! July 1, 1991 
Part 266 , Subparts A through 8 and Appendices I through X 
Page: 35 

( 5) Multiple stacks. (i) Owners and operators ot facilities with more th4n one onsite stack trom a 
boiler, industr~al furnace, incinera~or, or other ~hermal trea~nt un~t subject to control a on metals 
e~ss~onB under a RCRA operating permit or interim status controls must comply with the ~aBlonB screen~ng 
l~its for any such stacks assuming all hazardous waB~ is fed into the device with the worat-case stack based 
on dispersion characteristics. 

(11) The worst-case stack is determined by procedures provided in paragraph (b) (6) of thl.S sect.:..on. 

(iii) For each metal, the total amissions of the matal from thosa stacks shall not exceed the 
screening limit for the worst-case stack. 

( d ) Tier III site-specific risk aBsesament- (l) General. Conformance with the Tier III metals con~rols 
must be demonstrated by emissions ~est.1ng to determloe the emission rate tor each meT.4l. air disperSion 
modeling to predict. the maximum annual average otf-site ground level concen't.ra~ion for each me~al, and a 
dBIDons~ra~lon th4t acceptabla ambient levels are not BXceeded. 

(2) Acceptable ambient levels. Appendices IV and V of this part list the accepLable ambient levels ~or 
purposes of this ruls . Reference a i r concentrat~ons (RACs ) are listed for the noncarcinogenic me~als and 10-~ 
rlsk-specific doses (RSDS) are lia~ed tor the carcinogenic metals. The HSD for a metal is the aCCeptable 
ambient level for that matal provided that only one of 'the four carci nogenic metals is e::m1tted. I f more than 
one carCinogenic metal ia emitted, the accep~able ambient lavel for the carcl.nogenic metals is a fraction of 
the RSD aa described in paragraph (d) (3) of this section. 

(3) Carcinogenic metals. For 'the carcinogenic metals, arsanic, cadmium, baryllium, and chromium, the 
sum of the ratios of the predicted maximum annual average off-site ground level concen~rations lexcep~ ~hat on
si~e concentrations mU8~ be considered if a person resides on aite) ~o the risk-specific dOBe (RSD) for a ll 
carcinogenic metals emi~tecl anall not exceed 1. 0 as determined by the following equation: 

n 

r 

Predicted Ambient 
Concentration ( i) 

Ri sk-Spec1fic Dose{i) 

where: n-number ot carcinogenic metals 

H.O 

( 4) Noncarcinogenic me~als. For the noncarcinogenic metal., the predicted maximum annual average off
s~te ground l evel c oncentration for each meta l shall not exceed the reference al.r concentration (RAC) . 

(5) Multiple atacks. owners and operators of facilitiea with more than one on-site stack from a 
boi ler. i ndustria l furnace, incinerator , or other thermal treatment unit subject to controls on metals 
emisslons under a RCRA operating permi t or interim status controls must conduc~ emiasions testing and 
dispersion modeling to demonstrate that the aggregate emisaions from all such on-si~e stacks do not result in 
an exceedance of the acceptable ambien~ l8'Vela. 

( 6) Implementation. Under Tier III, the metal a controls must be implemented by limiting feed rates of 
the i ndividual me~la to levels during the trial burn (for new tacili~1es or an interim status faci11ty 
applying for a permit) or the compliance test (tor 1nterim status facilit1es). The feed rate averaging periods 
are the sace as prov1ded by paragraphs (b)(l) ( 1) and (11) and (b){2) (11) of this Beetion . The teed rate of 
me~als .:..n each feed stream mus t be raonltored to ensure that the feed rate limits tor the feedatream.a specified 
under 55 266.102 or 266.103 are not exceeded. 

( e ) Adjusted Tier I feed rate screening l imits. Tha owner or operator may adjust the fead rate 
screening l imi ts providecl by appendix I of this part to accoun~ for site-specific dispersion modeling. Under 
this approacn, the adjustad teed rate screening l icit for a metal is determined by back-calculating !:om the 
acceptable ambien~ levels provided by appendices rv and V of this part using disperaion modeling to det~ne 
the mAXimum allOoofable emisaion rate. This emission rate becomes the adjusted T1er I feed rate screening l1.m.1t. 
The feed rate screening limas for carcinoganic metals are implamenUd a.8 prescribed in paragraph (b)(2) of 
this section. 
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(f) Alt.ernative implementat.ion approach ... (1) The Direct.or may approve on a case-by-caae basis 
approaches to implement the Tier II or Tier III me~a emiasion limits prOVided by paragraphs (c) or Cd) of 
thia aection alternative to monitoring the teed rate of =e~s in each feedatream. 

(2) The emiaaion limit.s provided by paragraph Cd) of thi. aection must be det~ned 4S followa: 

(1) For eacb noncarcinogenic metal, by baCk-calculatlng from the RAC provided in appendix IV of this 
part to determine the allowable emiasion rate for each metal using the dilution factor for the max~mum annual 
average ground level concentration predicted by diapers ion modeling in conformance with paragraph (h) of this 
sect.ion; and 

(ii) For each carcinogenic metal by: 

(A) Back-calculating from t.he RSO provided in appendix V of this pa~ to determine the a llowable 
emsaion rate for each metal if that. metal were the only carcinogenic metal emitt.ed using the dilut.ion factor 
for the maxilnum annual average ground lavel concenttation prec1icted by dispersion modeling in conformance with 
paragraph (h) of this Beetion; and 

(B) If more than one carCinogenic metal is emitted, selecting an amiss ion l±mit. for each carcinogenic 
metal not to exceed the emsaion rate determined by paragraph (f)(2)(ii)(A) of this section such that the sum 
for all carcinogenic metals of the ratioa of the select.ed emiasion limit to the emiasion rate determined by 
that paragraph does not exceed 1.0. 

(g) Emisaion teating-(l) General. Emia.ion taating for metala shall be conducted using the Hultiple 
Hetals Train as described in appendix LX of tbia part. 

(2) Hexavalent chromium. Emissions of chromium are ... w.d to be hexavalent chromium unless the owner 
or operat.or conducts amiaBiona ta.ting to determine hexavalent chromium emiaBions using procedures prescribed 
in Appendix IX of thia part. 

(h) Disperaion modeling. Dispersion modeling required under this section shall be conducted according 
to methods recolllllend.d in appendix X of this pa~, the ''Bazardoua Wasta Combustion Air Quality Screening 
Procedure" described. in appendix IX of tilia part, or 'VA Sc::R.EEN Screening Procedure" as deacribed in Screening 
Procedures for Eatimating Air Quality Impact of Stationary SOurcea (the latter document is incorporated by 
reference, see S 260.11) to predict the maximum annual average off-aita ground level concentration. H~aver. 
on-site concentration. must be considered when a person raaid.s on-aite. 

(i) Enforcament. For the purposes of permit enforc8J118nt, compliance ...,ith the operating requirements 
specified in the permit (under S 266.102) will be regarded as cClllpliance with this section. B~ever, evidence 
that compliance with thoae per1l1it conditions is insufficient to ensure compliance with the requireme.nt.a of this 
section may be "infonzration" justifying modification or revocation and re-isauanc. of a permit Wlder S 270.41 
of this chaptl~r. 

156 FR 7208, Feb. 21, 1991; 56 FR 32689, July 17, 1991] 

S 266.107 Standards to control hydrogen chloride (HCI) and chlorine ga8 (C1 2 ) &mi8siona. 

(a) General. The owner or operator must comply with the hydrogen chloride (HCl) and chlorine (C1 2 ) 
controls provided by paragraphs (b) or (c) of this seetion. 

(b) Screening lim1ta-( 1) Tier I feed rate acreening limits. Feed rate 8creening l±mits are specified 
for total chlorine in Appendix II of thi8 part a8 a function of terrain-adjusted effe~ive stack height and 
terrain and land use in the vicinity of the facility. The feed rate of total chlorine and chloride, both 
organic and inorganic, in all feed streams, including hazardous wa.te, fuels, and industrial furnace feed 
stocks shall not exceed the levels specified. 

(2) Tier II ami8sion rata screening limits. Emi.sion rate screening limits for BCl and C1 2 are 
specified 1n Appendix III of this part as a function of terrain-adjusted effective stack height and terrain and. 
land use in t.he vicinity of the facility. The stack amis.ion rates of HCI and C1

2 
8hall not exceed the levela 

specified. 

(3) Definit.iona and limitationa. The definit.ion. and limitations provided by 5 266.106(b) for t.he 
following terms also apply to the acreen1ng limit. provided by thi. paragrapb: terrain-adjusted effective stack 
height, good engineering practice stack height, terrain type, land use, and criteria for facilities not 
eligible to use the screening limita. 



40 CFR AS ot July 1, 1991 
Part 266, Subpans 11. through B and Append.ieu I through X 
Page: 37 

( 4 ) Multipl e a~Aeks. Owners And operAtors or racl1itia. with more than one on-aite stAck trom a 
boiler, industrial t urnAce, incine.rator, or other thermal treatment unit SUbJect to controls on BC l or ::2 
ellUas ~ons under a RCRA operat i ng permit or interim .tat~ conuola must caDply with the Tier I and Tier II 
9 creen~ng l imits for those stacks ASSuming a l l ha~rdous WAste ia tad i nto the device with the werst-case staCk 
baaed on disperaion characteristics. 

( i ) The worst-case stack i s determined by procedures provided i n S 266.106( b) (6 ) . 

( il ) Under Tier I, the total reed rate or chlorine and chloride to all subject devices shall not 
exceed t he screeni ng l imit for the worst- case stack . 

( iii) Under Tier I I , the total amissions of BCl and C12 from a l l subject stacks shall not exceed the 
s creening l imit for the worst - case stack. 

( c) Tier III s i te-speCific risk aS8elJame.nta-(1 )· General. Conformance with the Tier III co ntro l s must 
be demons trated by emi ss i ona testing to determine the ~.aion ra~ for BCl and C12 , a i r dispers~on model ing t o 
predi c t t he maximum annua l Average off-aite ground level concenuation for each CCZDp::1und, and a demonstration 
tnat Acceptab le ambient l evels are not exceeded.. 

( 2) ACC eptabl e ambi ent levels . Appendix IV of this part lists the reference air concentrations (RACs ) 
f or HCI (7 microg rams per c ubic meter ) and C1 2 ( 0 . 4 micrograms per cubic meter ). 

( 3) Mul tiple stacks . owners and operators of facilities with more than one on-s i te stack from 4 

boiler , industria l furnace, i nc i nerator, or other thermal treatment unit subject to control s on BCl o r C1 2 
ellU88~ona under a RCRA operating permit or interim statu. controls must conduct emiseions testing and 
d i spersion modeling to demonatra~e that the aggregate ami •• iona from all such on- site stacka do not result in 
an exceadance o f the Acceptable ambient l evele fo r BCl and C12 . 

( d) Averaginq periods. The BCl and C12 controls are implB.IIIIID.tad by l.1.m1tlng the feed rate of total 
chlorine and chloride in al l feedatreama, including hazardous waate , fuels, and industrial f urnace fead steck •• 
Under Tier I , the feed rate of total chloride and chlorine is l.1.m1ted to the Tier I screening Limits . Under 
Tier II a nd Tier III, the feed rate of total chloride and chlorine is limited to the feed rates during the 
t r ia l burn ( f or new facilities or an interim Status facility applyi ng for a permit) or the compliance test ( for 
inter~ s tatus faci l itie.). The feed rate limi t. are ba .. d on either: 

(1) An hourly rolling average as defined in S 266.102(e)(6 ) ; or 

( 2 ) An i nstantaneous basis not te be exceeded at any tu.. 

( e ) Adj U8U!d Tier I reed rata screening limits. The owner or operator may adjust the f eed rate 
screeni ng l imi t provided by Appendix II of this part to account for site- specific dispersion modeling . Under 
thi s a pproach, the adjusted feed rata screening limit i s determined by bacx-calculating from the acceptable 
amb~ ent l evel for e 12 provided by Appendix IV of this part using dispersion modeling to determine t~e maximum 
a.l l Oloo'able em.l.ss ~on rate. Th l.S emiss i on rate become. the adjusted Tier I feed rate screening 11m.1t. 

( f ) Emi ssions testing. Emis810ne testing for BCl and C1 2 shall be conducted using the procedures 
deBc=~bed ~n Appendix IX of ~bis part. 

( g) Dispersion madelinq . Dispersion modeling shall be conducted accor ding to the provisions of S 
266. 1D6(h ) . 

( h) Enforcement. For t he purposes of permit enforcement, co=pliance with the operatinq requirements 
s peci f ied in t he permit ( under S 266 . 102) will be regarded 8S compl iance with this section . Bowever, e vidence 
that compliance wi th those permit condi t i ons is insufficient to ensure compliance with the requi rements of this 
section may be " informati on" j ustifying mod i fication or revocation and re-issU4nce of a permit under S 270.41 
ot: t. ... u s c hapter. 

[ 56 FR 7208, Feb. ~ ~, 1991; 56 FR 32690 , Jul y 17, 1991 ] 

S 266 . 108 Small quantity on-sita burner exemption. 

(a. ) Exempt quantities. OWners and operators of facilities that burn hazardous waste in an on-8ita 
boiler or industrial furnace are axlllllpt from the requiramanta of this saction provided tha~: 

( 1) The quantity of hazardous waste burned in a device for a calendar month does not exceed t he 11mits 
p:-ovided in t he followi ng tabl e based on the terra~n- adju.sted effective stack hei ght as detin&d .ir. S 
266 . 106(b) ( 3) : 
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Exempt. Quantities tor Small Quant.it.y Burner Exemption 

:rerrain-adjusted 
ettective stack height ot 
device (metars) 

Allowable 
hazardous 
.... aste 
burning 
rate 
(gallona/ 
month) 

Tarrain-adjuated 
effective .tack height of 
device (meter.) 

o to 3.9 0 40.0 t.o 44.9 
4.0 to 5.9 13 45.0 t.o 49.9 
6.0 to 7.9 18 50.0 t.o 54.9 
8.0 to 9.9 27 55.0 t.o 59.9 
10.0 to 11.9 40 60. 0 t.o 64.9 
12.0 to 13.9 48 65.0 t.o 69.9 
14.0 to 15.9 59 70.0 t.o 74.9 
16.0 t.o 17.9 69 75.0 t.o 79.9 
18.0 t.o 19.9 76 80.0 t.o 84.9 
20.0 to 21.9 8. 85.0 t.o 89.9 
22.0 t.o 23.9 93 90.0 t.o 94.9 
24 .• 0 to 25.9 100 95.0 t.o 99.9 
26.0 to 27.9 110 100.0 to 104.9 
28.0 t.o 29.9 130 105.0 to 109.9 
30.0 to 34.9 140 110.0 to 114.9 
35.0 t.o 39.9 170 115.0 or greeter 

(2) The maximum hazardous .... a.te !iring rate does not exceed at any tiDa 1 
requirements for the device (hazardous waste plus other fuel) on oil volume baais; 

Allowable 
tlazardoWi 
•• ne 
burning 
rate 
( Gallons/ 
month ) 

210 
260 
»0 
400 
490 
610 
680 
760 
850 
960 
1,100 
1,200 
1 , 300 
1,500 
1,700 
1,900 

percent o! the total fuel 

(3) The hazardous wasta has a minimum tleating value ot 5,000 Btu/lb, as generated; and 

(4) The hazardoua waste tuel doe. not contain (and ia not derived trom) EPA Hazardous Waste Nos. F020, 
F021, F022, F023, F026, or F027. 

(b) Mixing with nonha:ardouB fuels. It hazardous .... aate fuel is mixed with a nonha:ardous tuel, the 
quantity of hazardous waste betore such mixing is used to comply with paragraph (a). 

(cl Multiple stacks. It an owner or oparator burns hazardous waste in more than one on-site boiler or 
industrial furnace exampt under this saction, the quantity limits provided by paragraph (a)(1) of t.his section 
are implemented according t.o the following equation: 

.... here: 

n 
I ,-, 

Actual QuanUty Burned{i) 

Allowable Quantity Burned(i) 

n means the number of stacks; 

s1.0 

Actual Quanti ty Burned means the .... a.te quant.i ty burned par month in davice "1"; 

Allowable Quantit.y Burnacl, aaans the m.u:imum allOWable exampt quant.ity for stack "1" from the table in 
(a)( 1 ) above. 

Not-a: Hazardoua .... a.te. that are sulJject to the special requirBllllUlta for small qUAnt-ity generator. 
under S 261.5 of thi. chapter may be burned in an ott-site device under the exemption provided by S 266.108, 
but. must be included in t.he quantity determination tor the exampt.ion. 
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(d) Not i!1cat.ion requirament.s. The owner or operator of facilitiea qualHyinc; fo::' t.he small quant.lt.y 
burner exempt.ion under this Beet.lon muat provide a one-t.lm& B1;ned. writ.t.en notice to EPA ir.dlcat.lng ~~e 
followln; : 

( 1) The combust.ion unit. is operat.ing as a amall quantity burner of hazardous waste; 

( 2) The owner and operator are in compliance 'oo'ith the raqu.1ramant.s of this aection; and 

(3) The maximum quantity of hazardous wute that the facility may burn par IDOnth as provided by S 
266.108(a)(1). 

( e) Recordkeepinq requirements . The owner or operat.or muat maintain at the facility for at l east. t.hree 
years sufficient records documenting compliance with the hazardous waste quantity, firing rate. and heating 
value limit.s of this section. At a minimum, these reeords must indicate the quantity of hazardous waste and 
other fuel burned in each unit. par calendar month, and the heating value of the hazardous wast.e. 

(Approved by the Office of Hanagemsnt and ' Budget under cont.rol number 2050-0073 ) 

[56 FR 7208. Feb. 2i. 1991; 56 FR 32690, July 17, 1991J 

S 266 . 109 Low risk waste exemption. 

(a) Waiver of ORE standard . The ORE standard of S 266.104(a) doe. not apply if the boiler or 
industrial furnace is operated in conformance with (a)(l) of thia saction and the owner or operat.or 
demonstrate. by procedure. praacribed in (a)(2) of thi. section that the burning will not reault. in 
unacceptable adverse health effects. 

( 1 ) The device shall be operated as follows: 

(i) A minimum ot 50 pareant of fuel tired to the device ahall be fo •• il fuel , fuel. derived from 
fossil fuel, tall oil. or. if approved by the Director on a ca.e-by-ca.e basis, other nonhazardous fuel with 
combustion characteristics comparable to foaail fuel. Such fuels are termed "primary fuel" for purposes of this 
aection. (Tall oil is a fuel derived frem vegetable and roein fatty acids.) The 50 percent primary fuel firing 
rat.e ahall be determined on a tot.al heat or volume input baais, whichever results in the larger volume of 
primary fuel fired; 

(ii) Primary fuels and hazardoua waete fuels sball have a minimum as-fired heating value of 8,000 
Btu/lb; 

( lii ) The hazardous waste is fired directly into the primary fuel flame zone of the combuatian 
chamber; and 

( iv ) The devlce operates in confar=ance with the carbon monoxide controls provided by S 266 . 104(b)(1). 
Devices SubJect. to the exemption provided by this section are not eligible tor the alternative carbon monoxide 
controls provided by S 266.104{c) . 

( 2) Procedurea to damonst.rate that the hazardous waste burning will not pose unacceptable adverse 
public health effects are as followa: 

(i) ldentify and quantity those nonmetal compounds listed in appendix VIII, part 261 of this chapter 
that could reasonably be expect.ed to be present. 1n the hazardous waste. The constituents excluded from analyais 
must be identified and the baais for their exclusion explained; 

(ii) Calculate reasonable, worst case emisaion ratas for BAch cons~itutent identified in paraqraph 
(a) (2 ) ( i ) of this secUon by a8suml.ng the device ach.ievlHl 99.9 percent dest.ruttion and removal efficiency. That' 
ls. assume that. 0.1 percent of the mas. weignt. of each const.it.utent fed to the device is emitted. 

( lii ) For each constituent identified in paragraph (a)(2)(i) of this section. use amiaaions dispersion 
modeling to pred1ct. the maximum Annual average ground level concentration of the constituent . 

(A) Disperslan modellng ahall be conducced using method. apecified in S 266.106(h). 

(B) Owners and operators of facilities with more than one on- aita atack from a boiler or indust.rial 
furnace that is exempt under this aeetion must conduct diaperaion modeling of emissiona from all stacks exempt. 
under this section to predict ambient levels prescribed by this paragraph. 
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(iv) Ground level concant.ration. of con.t.ltuent.. pradlctad under para;raph (a){2)(iii) of t.his sBct.ion 
muat not. excaed t.ha following levels: 

(A) For the noncarcinogenic campoun~8 l :s~ in appan~~ rv of thl. par~, t.he lavals establishad in 
appendix !V; 

(B) For tha carcinogenic compounds l1.tad ln appendix v of t.his p~, the sum for all constituents of 
tha ratios of the actual ground leval concantrat~on to tba lave l establlsh.~ 10 appand1x V cannot exceed 1.0; 
.nd 

(e) For constituants not list.ed ln appendix IV or V, 0 .: m1crogr~ ?8X cubic mater. 

(b) Waiver of particular mattar standard. ':'he pa.rt.1cul.lta matt.er st.&!1dard of S 266.105 does not apply 
H: 

(1) The ORE standard ls waived under paragraph ( a ) o~ ~~~S aectlo~ : and 

( 2) Tha owner or operator complias wi~ ~he Tier! 0" ad ) uatad Tie: : ~etals feed rata screening 
limlts provided by S 266.106 (h ) or (a). 

[ 56 FR 7208, Feb. 21, 1991; 56 FR 32690, July 17 , 1991 ) 

S 266.110 Waiver of ORE trlAl burn for bo11era. 

Boilers that operata under the .peeial requlramaau o~ ':..hi8 aeetion, And that do not burn ha%ardoua 
waste containing (or derived from) EPA Hazardous Waate Noa. f020 , r021 , F022, f~2J, F026, or F027, are 
considered to be in conformance with the ORb Itandard o~ S 266.104 ( a ) , and A t=lal burn to demonstrate ORE is 
waived. When burning hazardous waste: 

(a) A minimum of 50 percent of fuel !ired to the boiler aball be [oss11 fuel, fuele derived from 
foa.il fuel, tall oil, or, if approved by the Director on a caae-by-caae ba81a, other nonhazardous fuel with 
combustion charact:ariatica cOmpaIallle to fOlla11 fuel. Such fuels are termed "pr1.ma.ry fuel" for purposes of t.his 
aaction. (Tall oil i. a fuel denved frCIZII veqetAble and ros1.D. [atty aCids. ) 1'1::1. 50 percent primary fuel firing 
rate shall be determined on a to~al heat or vo lume input baalS, whichever rellulta 1n the larger volume of 
primary fuel fired; 

( b) Boiler load anal; no t be leaa than 40 parcent. BOl l e: load is the ratio at any time of the total 
heat input to the maximum deal;:-. :'leat input; 

{el Primary fuela and hazardous waa~ tuels shall have a minimum all-tired heating value of 8,000 
Btu/lb, and each material f!rad !n a burnar whare hazardous w.sua ia fired must have a heating value of at 
least 8,000 Btu/lb, as-fired; 

( d) The device IIhall operate in con{ or=ance wlth the carbon monoxide standard provided by S 
266 . 104{b}{1}. Boilars aUbject ~ the waiver c~ the ORE trla l burn provided by this section are not eligible 
for the alternative carbon mo~cx:Oe standard ~=avidad by S 266.:04 ( C); 

( e) The boiler must be a watertube type ooiler that doea not feed fuel uaing a etoker or stoker type 
mechanism; and 

{fl The hazardoua waaLe shall b. fir.ct directly into the primary fual flame %On8 of the combustion 
chamber with an air or st84m atoc!zation !~=!nq sy8~, mecna~c41 atami%ation systam, or a ro~ cup 
atomization systam under the to~ lowing conditione: 

(1) Viscosity. The vlsco.lty of the hazardous waata fuel as-fired shall not exceed JOO SSU; 

( 2) Particle s1%e. Whan A high press~ rB air or steam Atcmi%er, low pressure atomi%ar, or mechanical 
atomi%ar 1s used, 70\ of ~~e ~a%4rdou. wast. ~uel must. paas tr~ou9h a 200 meah (74 micron) screen, and when a 
rotary cup atomi%er ia used, 7~' o! the hazardou8 wasta mu.t pa •• through a 100 meah (150 micron) Bcrean; 

( 3) Mechanical atClZlllZ4tlOD systam.a. fuel pr .. sure wlthin a mechanical atomization syatam and fuel flew 
rate ahall be maintained wlthln tn. deaign range taking into account the viscosity and volatility of the fuel; 

(4) Rotary cup atc=1zat:on sy.tama. fual !lew rat.. through a rotary cup atomization system must be 
maintained wi~~in the design range taking lnto account the viacoaity and vola~ility of the fuel. 

{56 FR 7208, Feb. 21. 1991; 56 FR 32690, July 17, 1991) 

....., 

l 
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S 266.111 Standards for direct transfer. 

lal Applicability. The regulations in this s~lon apply to owners and operators of boilers and 
industrial furnaces sUbject to 55 266.102 or 266.103 if h.uardoua w .. te is directly transferred from a 
transport Vehicle to a boiler or industrial furnace Wl.t..hout the u_ of a st.oraq_ unit. 

(b) Definitions. (I) When used in thia aection, the following tarma have the meanings given below: 

Direct transfer equipment meana any device (including but not limited to, such devices as pi ping, 
fittings, flanges, valves, and pumps) that is used to distribute, meter, or control the flow of hazardous waste 
between a container (i.e •• transport vehicle ) and a boiler or industrial furnace. 

Container meana any portable device in which haz.a.rdous waste ia tranaportad. storad. treated, or 
othe.r-dse handl ed, and includes transport vahlc l es that are containers themaelvea ( e.g .• tank truc)(.s, tan)(.er
trailers, and rail t4nk cars ). ana containers placed on or ln a transport vahicle. 

(2) This section references saveral requirements provided in subparts I and J of parts 264 and 265 . 
For purposes of this section, the term "tank s yatams" 1n those referenced requirements means direc .. t.ransfer 
equlpment 8S defi ned in paragrapn ( b ) (1) of t~la aect.lon. 

(c) General operating requlrementa. ( 11 No direct t.ranafer of a pumpable hazardous waste shall be 

conduct.ed from an open-top container to a boiler or industrial furnace. 

(2) Direct. transfar equip:nent uaed fo= p~le h.uardoua wast.a shall always be closed, except. when 
necessary to add or ramave the waste, and ahal: not be opened, handled. or .tored in a manner that may cause 
any rupture or leak. 

( 3) The direct ~ansfer o! haz.a.rdoU8 waate to a boiler or industrial furnace shall be conducted so 
that it does not: 

( i ) Generate extreme heat or pre.aure , ~i=a. explOsion, or violent. raacc1on; 

(i i ) Produce uncontrolled taxic mis~, fumea, dusta, or g .... in sufficient quant.ities to t.hreaten 
human health; 

(lii ) Produce uncontrolled !lammable !umes or ga ... in sutticient quantities to poee a risk ot tire or 
explosl.ons; 

( iv ) Damage the struc t. ... ra ! ::;tegrity o ~ t. ne container or direct transfer equipment containing the 
waste; 

(v) Adversely affect the capability o~ ~~a bOiler or industrial furnace to meat the standards provided 
by SS 266.104 t hrough 266.107: 0= 

(vi ) Threaten human h84 1-:.:-. ~. the e nV:= Oi..alnt. 

( 4) .8azardous waata Bt'..al: r:o-:. be plaCe<! ~::. direct transfer equipment., if it could cause the equipment 
o r lts secondary containment aysLa= LO rupture , :B4~. corrode, or Otharw188 fail. 

( 5) The owner or operator 0 : the faci ! !ty anal l ua. appropriate controls and practices to prevent 
spills and overflows trom the dlIect. tI&nater e~lpment or ita secondary containment syst.ams. Thea. include at 
a lIIinimwz:: 

( i) spill prevention controls (e.g., =~eck valvea, d--y diacount couplings); and 

( il ) Automatic waste fsea c ... tof! to us. !~ a le~ c= apil l occurs fro~ the direct transfer equipment. 

(d) Areas where direct transfer vehic l es (contalnars ) are located. Applying the definition of 
container under t.his section , owners and ope.raLors !:lUst c omply wl th the following requirements: 

( 1 ) The containment. requ!rement. of S 264 . 175 of ~~la chaptar; 

( 2) The use and managament requirementa of 8ubpart :, part 265 of this chapter, except for S5 265 . 170 
and 265.1"; and 

( 3 ) The c l osure requir8lllenta of 5 264.1 78 of thia c~pter. 
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(e) Direct transfer equipment. Direct t.ransfer equipment must meet the following requirements: 

(1) secondary conUlinment.. Owners and operators shall camply with the secondary cont.ainment 
requirements of S 265.193 ot this chapter, except tor paragrapha 265.193 ta), (d), (e). and ti) as tollows: 

(i) For all new direct transter equipment, prior to tbeir baing put into service; and 

(11) For existing direct transfer equipment within 2 yeara attar August 21, 1991. 

(2) Requirements prior to meeting secondary containment requirements. (1) For existing direct transfer 
equipment that does not have secondary containment., the owner or operator ahall dete.rm.ine whether the equipment 
is leaking or is unfit tor use. The owner or operator shall obtain and keep on tile at the tacility a written 
asaea&ment reviewed and certified by a qualified, registared profe.sionAl engineer in accordance with S 
270.l1(d) 'ot this chapter that attests to the equipment'S integrity by AUgust. 21, 1992. 

(ii) This aaseaamant shall determine whether the direct transfer equipmant is adequat.ely designed and 
has suf!1ciant structural strength and compatibilit.y with the wast.e(s) to be transferred to ensure tl'IAt it will 
not collapse, rupture, or fail . At a minimum, this asse •• ment shall consider tha following: 

fA) Design standard(s), it available, according to which the direct transfer equipment. was 
constructed; 

(B) Hazardoua chAract.eristic. ot the waste(.) that have been or will be handled; 

(Cl Existing corrosion protection measures; 

(D) Documented age of the equipment, if available, (otherwise, an e.timate of the age); And 

(El Results of a leak test or other integrity examdnation such that the effects ot temperature 
variations, vapor pockets, cracks, leaks, corrosion, and erosion are accounted for. 

(iii) It, as a result of the ass.ssment specified above, the direct transfer equipment is found to be 
leaking or unfit for us., the owner or operator shall comply with the requirements of SS 265.196 (a) and (b) of 
this chapter. 

(3) Inspections and record)caeping. (i) The owner or operator must inspect at least once each operating 
hour when hazardous wa.te is being transferred fram tbe transport vehicle (container) to the boiler or 
induBtrial furnace: 

(A) overfill/spill control equipment (e.g., wa.t.e-feed cutoff aystama, bypass aystama, and drainage 
systems) to ensure that it is in good worlt1ng order; 

(Bl The above ground portions of the direc~ transfer equipment to detect corrosion, erosion, or 
releases of wasta (e.g., wet spots, dead vegeUition); and 

(C) Data gathered from monitoring equipment and leak-detection equipment, (e.g., pressure and 
temperat.ure gauges) to ensure that the direct transfer equipment is being operated according to its design. 

f ii} The owner or operator must inspect. c:athodic: protection systems, if uaed, to ensure that they are 
functioning properly according to the schedule provided by S 265.195(b) of this chapter: 

(iii) Records of inspectiona made under this paragraph shall be maintained in the operating record at 
the facility, and available for inspection fcr at least 3 years from the date of the inspection. 

(4) Design and installation of new ancillary equipment.. Owners and operators must comply with the 
requirements of S 265.192 of this chapter. 

( 5) Response to leaka or spills. Owners and opera~rs must comply with the requirementa of S 265.196 
of this chapt.er. 

(6 ) Closure. owners and operators ~uat c:omply with the requirements of S 265.197 ot this chapter, 
except for S 265.197 (c}(2) through (cl(4). 

(Approved by t.he Office of Management and Budget under control number 2050-0073) 

S 266.112 Regulation of residues. 



40 CFR 0.8 o!" July 1, 1991 
Part 266, Subparts A through H and Appendic_ I through X 
Page: 43 

A residue derived from the burning or p~.ss lng o! haZ4:dOUB wa.~ :~ 4 boiler or industrial furnace 
is not excluded from the definition of a hazardous was~e unoer S 26:.4(b) (4 ; . (;) , or (S) unless the device 
and the owner or operator meet the following requ.:..=-.nu : 

(a) The dev1ce meets the following criterla: 

( 1) Boilers. Boilers muSt burn coal and a~ l eaB~ 50\ o ~ ~ ~B heat !np~~ ~ the boiler muSt be provided 
by the coal; 

(2) Ore or mineral furnace •. Indus~ial !~nace. Bubjec~ ~o S 26l.4 / D): '1 must process at least 50\ by 
weight. normal, nonhazardous rlf'W materials; 

(3) Cement. kilns. Cement. kilns =ust. procass at leA8t 50\ by weight .. 0=--41 cement-product.ion raw 
mat.erials; 

(b) The owner or operat.or damonst.rat.e& tJlat tne hazarao~& waste doe. 
residue by demonstrating conformance wlth elther o ! t.ne followl"~ c=lterla: 

slgnificantly affect t.he 

( 1) comparison of waste-derived reaidue W1~ normal reSlcue. The was:e - oerlved residue must. not. 
contain appendix VIII, part. 261 constit.uent.s (t.ax~c constituents \ tnat. coul~ reasonably be attribut.able t.o the 
hazardous waste at. concentrations significantly h19her than in reBldue 9Bnera~O wlthoUt. burning or processing 
of hazardous waet.e, using t.he following procadure. ~c COmpound. Ulat. could roaBonably be att.r ibutable to 

burning or processing the hazardous wasta (const.1t.uant.s of conce=n ) include tOXlC constituent.s in the hazardous 
waste, and t.he organic compounds list.ed. in appendiX VIII of t.h1s part t.hat c.ay De ge.aarat.ed as product.s of 
incomplet.e combust.ion. Sampling and analyse. shal l be 1n con!o~ncB wi~ proceaures prescribed in Test Het.hoda 
for Evaluating Solid Wast.e, Physical/Chamical Met.hods, !ncorpora~ed by referer.c. 1n S 260.11(0.) of t.his 
ctlapt.e.r • 

(i) Normal residua. Concent.rat.ions of toxic constit.uents o~ concern :n normal residue shall be 
detena..1ned baaed on analyses of a m1.n1mum ot 10 CCDpos1t.a aa.mplea. The upper 95\ confidence level about t.he 
mean of t.he concent.rat.1on in the normal residUe snaI l ba considered the .tA~.~lcally-derivad concent. rat.ion in 
the normal residue. If changes in raw materials or fuels reduce the stat.iatically-darived coocantrat.ion. of t.he 
toxic constit.uent.. of concern 1n ~e normal r .. idue, ~~e stat.istically- deriVed concentrat.ions must be revised 
or st.at.istically- derived concentrat.ions of toxic const.lt.uantA 1n normal residue must. be established tor a new 
mode of operat.ion wit.h the n ..... relw material or fueL To det.e.rmJ.ne t.ha uppc 95\ confidence level about. the mean 
of the concentrat.ion in t.he normal residue, t.he owner or operato= ahall use stAtistical procedures prescribed 
in "Stat.1st.ical Met.hodology for Bevill Residue Det.arml.11at.1ons" :'n appendix IX of this part.. 

( ii) Waste-derived residue. Concent.rations o! toxic constl~uents of concern in waste- derived residue 
shall be determined based on analysis of samples cocposlted over a perioo of not. !DOre than 24 hours. The 
concentrat.ion of a toxic const1t.uent. in t.he w&8t.e-derived resldue ls not. considered t.o be significant.ly higher 
than i n t.he normal residue if t.he concentration in the wast.e-derlved residue does not. exceed the concentrat.ion 
est.ablished for the normal residua under paragraph (b )(l)(i) o! t~1s section; or 

( 2) Comparlson of waste-derived residue concent.rat.ions W1~~ healt.h-based limits- Ii) Nonmetal 
const.it.uents. The concentrat.ions of nonmetal toxic constit.uenta o! concern (specified in paragraph (b)(l) ot 
this section ) in the wasta- derived residue must not exceed the hea l th-based levels specified in appendix VII of 
this part. It a healt.h-basad limit tor a constituent of concern lS not list.ed 1n appendix VII of this part., 
then a limit of 0.002 micrograms per kilogram or the level of detectiOn (using analytical procedure. prescribed 
1n SW-S46), whichever is higher, sha l l be used: and 

(il ) Metal constituent.s. The concentration of metals 1n a .. extract obtained using t.he Toxicity 
Charact.eristic Leach1ng Procedure of S 261.24 of this chapter must. not. exceed t.he levels specified in appendix 
VII of this part.; and 

( c ) Records sufficient t.o document cocp11ance wit.h the prOVisions of this sect.ion must. be ret.ained for 
4 period of t.hree year • . At. a minlJllum, the followl.ng shall be recorded: 

(1) Levels of constituent.s i n appendix VIII, part 261, ~~at are pre.ent. in waste-derived residues; 

( 2) If t.he wast.e-derived residue is compared with normal residue under paragrapb (b)(l) of this 
section: 

(1) The levels of constit.uent.s in appendlx VIII, part 261, that. are present. in normal residues; and 
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(ii) Data and informat.ion, including analyae. of samples as necessary, obtained to determine if 
changes in raw materials or fuels would reduce the concentration of toxic const.it.uent.a of concern in the nermal 
residue. 
Appendix I. -Tier I and Tier II Feed Rat.e and Emisa10ns Screening Limi ta fer Hauls 

Table I-A.-Tier I and Tier II Feed Rate and £mi .. ions Scr_ning L1.m.1ta tor Noncarcinogenic Hatala for 
Facilit.ies in Nencomplax Terrain 

[Value. tor urban area.) 

Terrain 
adjusted 
eft. st.ack ht. 
1m) 

4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
35 
40 
45 
50 

55 
60 

65 
70 
75 
80 
85 
90 

95 
100 

105 

110 
115 
120 

Antimony 
(qlhr) 

6.0£+01 
6.8£+01 
7.6£+01 
8.6£+01 
9.6£+01 
1.lE+02 
1.3£+02 
1. 4£+02 
1. 6£+02 
1. 8£+02 
2.0£+02 
2.3£+02 
2.6£+02 
3.0£+02 
4.0£+02 
4.61:+02 
6.0£+02 
7.8£+02 
9.6£+02 
1. 2£+03 
1.5£+03 
1. 7£+03 
1.9£+03 
2.2£+03 
2.5£+03 
2.8£+03 
3.2£+03 
3.6£+03 
4.0£+03 
4.6£+03 
5.4E+03 
6.0£+03 

Barium (g/hr) 

1.0£+04 
1.lE+04 
1.3£+04 
1.4E+04 
1.7£+04 
1.8B+04 
2.lE+0' 
2.'E+0' 
2.7E+04 
3.0£+04 
3.'E+04 
3.9E+04 
4.3£+04 
5.0E+04 
6.6£+04 
7.8£+0' 
1.08+05 
1.3£+05 
1. 7E+05 
2.0£+05 
2.5£+05 
2.8E+05 
3.2£+05 
3.6£+05 
4.0E+\)5 
4.6£+05 
5.4£+05 
6 . 0£+05 
6.8£+05 
7.8£+05 
8.6£+05 
1.0£+06 

Lead (qlhr) 

1.8E+Ol 
2.0£+01 
2.3£+01 
2.6B+Ol 
3.0£+01 
3.415:+01 
3.6E+01 
4.3£+01 
4.6£+01 
5.4B+01 
6.08+01 
6.8[+01 
7.BE+Ol 
9.0E+Ol 
1.1£+02 
1.'E+02 
1.8E+02 
2.3£+02 
3.0£+02 
3.6S+02 
4.3£+02 
5.0B+02 
5.8£+02 
6.4E+02 
7.6S+02 
8.2E+02 
9.6E+02 
1.1£+03 
1.2E+03 
1.4E+03 
1.6£+03 
1.8£+03 

Hercury (g/hr) 

6.0£+01 
6.8£+01 
7.6S+01 
8.6£+01 
9 . 6£+01 
1.lE+02 
1.3£+02 
1.4£+02 
1.6£+02 
1.8£+02 
2.0E+02 
2.3£+02 
2.6£+02 
3.0£+02 
4.0£+02 
6.6£+02 
6.0£+02 
7.8£+02 
9 . 6£+02 
1.2£+03 
1.5£+03 
1.7£+03 
1.9£+03 
2.2E+03 
2.5E+03 
2.8£+03 
3.2E+03 
3 . 6£+03 
4.0E+03 
4.68+03 
5.4£+03 
6.0£+03 

Silver (g/hr) 

6.0£+02 
6.8£+02 
7.6£+02 
8.6£+02 
9.6£+02 
1.lE+03 
1. 3£+03 
1.4£+03 
1. 6£+03 
1. S£+03 
2.0£+03 
2.3E+03 
2.68+03 
3.08+03 
4.08+03 
4.6£+03 
6.0£+03 
7. SE+03 
9.6£+03 
1.2£+04 
1. 5£+04 
1 . 7£+04 
1 . 9£+04 
2.2£+04 
2.5£+04 
2.8£+04 
3.2E+04 
3 . 6£+04 
4.0£+04 
4.68+04 
5.48+04 
6.0£+04 

Thallium 
(g/hr) 

6.0£+01 
6.8E+Ol 
7 . 6£+01 
8.6£+01 
9.6£+01 
1.1E+02 
1.3£+02 
1. 4£+02 
1. 6£+02 
1.8E+02 
2.0£+02 
2.3£+02 
2.6£+02 
3.0£+02 
4.0E+02 
4.6£+02 
6.0£+02 
7.8£+02 
9.6£+02 
1.2E+03 
1. 5£+03 
1. 7£+03 
1.9£+03 
2.2£+03 
2.5£+03 
2.8£+03 
3.2E+03 
3 . 6£ +03 
4.0£+03 
4.6£+03 
5.48+03 
6.0E+03 

Table I-B.-Tier I and Tier II Feed Rate and Emiaaions Screening Limits tor Noncarcinogenic Hatala for 
Facilit.iea in Noncemplax Terrain 

[Values for rural araaa) 

Terrain 
adjusted 
eff. st.ack ht. 

1m) 

AntllrlOny 
19/hr) 

Barium (qlhr) Lead (q/br) Mercury (g/hr) Silver (qlhr) Thallium 
(g/br) 
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4 

6 , 
10 
12 
14 
16 

18 
20 
22 
24 
26 

" )0 

J5 
40 
45 

'0 
" 60 
65 
70 

" 80 

8' 
90 

9' 
100 

10' 
110 

11' 
120 

) .lE+01 
3.6E+Ol 
4.0E+Ol 
4 . 6E+Ol 
5.8E+01 
6.8E+01 
8.6E+01 
1.lE+02 
1. 3£+02 
1. 7£+02 
2.2E+02 

2.8£+02 
3 . 5£+02 

4.3E+02 
7.2£+02 

1 . lE+O) 
1. 5E+03 

2.0E+03 

2.6£+03 
).4£+03 

4.6E+03 
5.4£+03 
6.4£+03 
7 . 6E+03 
9.4£+03 

1.lE+O, 
1.3£-+04 

1. 5£+0' 
1. 8£+04 

2.1£+0' 
2 .6£+0' 
3.lE+04 

5.2E+03 
6.0E+03 
6.8£+03 
7.8£+03 
9 .6E+03 

1.lE+0' 
1.4£+04 
1 .8£+04 
2.2E+04 
2 .8£+04 
3.6E+04 

4.6E+04 
5.8£+04 

7.6E+04 
1.2E+05 

1. 8E+05 
2.5E+05 

3.3E+05 

4.U+05 

5.8E+05 
7 . 6E+05 
9.0£+05 
1. U:+06 

1.3E+06 
1. 5£+06 

1. 8£+06 
2 .2£+06 
2.6£+06 

3.0E+06 
3.6E+06 
4.4E+06 

5.0£+06 

9.U+00 

1; lE+01 
1. 2E+01 
1. U+01 
1 .7£+01 
2.lE+01 
2 . 6E+01 
3.2E+Ol 
4.0E+Ol 
5.0E+01 
6.4E+01 

8.2E+01 
1.0E+02 

1.3E+02 
2.1E+02 

3.2£+02 
4.6E+02 

6 . 0[+02 
7.8E+02 

1.0[+03 
1. 4E+03 
1.6E+03 
1.9E+03 

2.3£+03 
2.8[+03 
).3E+0) 

).9£+03 

4.6[+03 
5 . 4E+03 
6.6£+0) 

7. BE+03 
9.2E+0) 

J .lE+01 
).6£+01 
4.0£+01 
4.6£+01 
5.8E+01 
6.8E+01 
8.6E+01 

1.lE+02 
1.3E+02 

1.7E+02 
2.2E+02 
2.8£+02 
3.5£+02 

4.3£+02 
7 .2£+02 

1.lE+03 
1.5E+03 
2. OE+ 0) 

2 . 6£+03 

3.4E+03 
4.6E+03 
5.4E-+03 
6.U+03 

7.6£+03 
9.46+03 

1.1.£+04 
1. 3£+04 

1.5£+04 
1.8£+04 

2 .2E+04 
2.6E+04 
).lE+04 

3.U:+02 
3.6[+02 
4.0£+02 
4.6£+02 
5.8£+02 
6.8£+02 
8.6E+02 

1.1E+03 
1. 3E+03 
1. 7E+0) 
2.2£+0) 

2.8E+0) 
3 .5£+03 

4 . 3£+03 
7.2E+03 
:".1E+04 
;...5E+04 

2.0E+04 
2.6E+04 

).4E+04 

4.6£+04 
5 .4E+04 
6.4£+04 

7.6E+04 
9.4E+04 

1.1E+05 
1.3E+05 

1.5£+05 
1.8E+05 
2.2£+05 

2.6£+05 

3.1E+05 

3.1E+Ol 
).6E+01 
4.0[+01 

4.6£+01 
5 .8E+0 1 
6.8£+01 
8.6£+01 

1. 1E+02 
~.3E+02 

1. n+02 
2.21:+02 

2.8£+02 
3.5E.,.02 
4.3£.,.02 

7 .2£+02 
1.1E+O) 
1.5£+03 

2.0£+03 
2.6£+03 

3.4E+03 
4.6E+03 
5.4E+03 
6.4E+03 
7.6E+03 

9.'E+03 
1.1£+04 
1. )E+04 

1. 5E+04 

1. 8E+0' 
2 . 2E+04 
2.6E+04 
). lE+04 

Table I - C.-Tier I and Tier ~I Feed Rate and Emi •• ion. scr .. ning Limits tor Noncarcinogenic Metals tor 
Facilities i n Complex Terrain 

Terrain 
ad j U8t.ed 
etL stack ht . 
{.) 

, 
6 
8 

10 
12 
14 

16 

18 
20 
22 
24 
26 

" 

Antioony 
(g/hr) 

1. 4E+Ol 

2.lE+Ol 
3.0E+01 

4.3E+Ol 

5.4E+Ol 
6 .8E +01 

7.8E+Ol 

8.6E+Ol 
9.6E+Ol 

1. OE+02 
1. 2E+02 

1.3E+02 
1. 4£+02 

Values tor urban and rural areas 

Barium ( g/hr ) 

2.4E+03 

).5£+03 
5.0£+03 

7.6£+03 
9.0E+0) 

1.lE+04 

1. 3E+04 

1. 4E+04 

1.6E+04 

1.8E+04 

1. 9£+0' 
2.2E+04 
2.4£+0 4 

Le.ad (g/hr) 

4.3E+00 
6.2E+00 

9.2E+00 

1.3E+Ol 
1.1£+01 

2.0£+01 

2.4£+01 

2.6E+01 
2.9E+Ol 

3.2E+01 
3 .5E+ 01 

3 . 6E+01 
4.3E+Ol 

Mercury ( g/hr ) Silver (g/hr) 

1 .4E+Ol 

2.1.£+01 
3.0E+01 

4.3£+01 
5 .4E+Ol 

6.8£+01 

7 . 8£+01 

8.6£+01 

9.6£+01 

1.0£+02 
1.2E+02 

1.3£+02 
1.4£+02 

1.4E+02 

2.1.E+02 
).0£+02 

4.3E+02 
5.48+02 

6.88+02 
7.8E+02 

8.6E+02 

9.6E+02 

1. 0£+03 
1.1£+03 
1. 3E+03 
1. 4E+03 

Thallium 
(g/hr) 

1. 4E+01 

2 . 1.E+01 
3.0E+01 

4.3E+01 

5.4E+01 
6 . 8::.,.01 

7.8E+Ol 

8.6E+Ol 

9.6E+01 

1.0E+02 
1.2E+ 0 2 

1.3E+0 2 

1. 'E+02 
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)0 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

95 
100 

105 
110 

115 
120 

1.6&+02 
2.0E+02 
2.4E+02 
3.0[+02 
3.6[+02 
4.6E+02 
5.8[+02 
6.8E+02 
7.8[+02 
8.6E+02 
9.6[+02 
1. 1.E+03 
1.2.E+03 
1.4E+03 
1. 5[+03 
1. 7[+03 
1. 9[+03 
2.1.E+03 
2.4[+03 

2.7E+0' 
3.3[+04 
4.0[+04 
5.0E+04 
6.0E+04 
7.6E+0' 
9.4E+04 
1.1[+05 
1.3[+05 
1.4£+05 
1.6&.05 
1. 8[+05 
2.0[.05 
2.3E.05 
2.6E.05 
2.8E.05 
3.2[.05 
3.6E.05 
4.0E.05 

4.6E.Ol 
5.8E.Ol 
7.2E.Ol 
9.0[+01 
1.1[+02 
1.48+02 
1.7E+02 
2.1E.02 
2.4E+02 
2.6E+02 
2.9E+02 
3.3&+02 
3.6E+02 
4.0E+02 
4.6&+02 
5.0&+02 
5.8£+02 
6.'&+02 
7.2£+02 

1.6E+02 
2.0E+02 
2.4£+02 
3.0[+02 
3.6E+02 
4.62+02 
5.8E+02 
6.8E+02 
7.8E+02 
8.6[+02 
9.6E+02 
1.1E+03 
1.2E+03 
1.4&+03 
1.5E+03 
1. 7£+03 
1.9E+03 
2.1E+03 
2.4E+03 

1.6E+03 
2.0£+03 
2.4&+03 
3.0[+03 
3.6E+03 
4.6£+03 
5.8E+03 
6.8E+03 
7.8£+03 
8.6E+03 
9.6E-t-03 
1.1.E+04 
1.2.E+04 
1.4£+04 
1.5E+04 
1.7E+04 
1.9E+04 
2.1.E+04 
2.4£+04 

1.6£+02 
2 . 0E+02 
2.4E+02 
3.0E+0:2 
3.6E+02 
4.6E+02 
5.8[+02 
6.8£+02 
7.8£+02 
8.6E+02 
9.6E+02 
1.l.E+03 
1. 2.E+03 
1. 4£+03 
1. 5E+03 
1. 7£+03 
1. 91::+03 
2.l.E+03 
2.4[+03 

Table I-D .-Tier I and Tier II Feed RaUl and E.m1aa1ona Screening L1mit.s tor ca.rc:inogenlc Met.als for Fac1lit.1es 
in NonCCIIIlplax Terrain 

Values for use in urban areae 

Terrain 
adjua't.8d 
BtL 
stack ht.. 
1m) 

4 

6 
8 

10 

12 ,. 
16 
18 
20 
22 
24 
26 
28 
)0 

35 
40 
45 
50 

55 
60 
65 
70 
75 
80 
85 

90 
95 

Araenic 
(g/hr) 

4.6E-01 
5.4E-01 
6.0£- 01 
5.8E-01 
7.6E-01 
8.6£-01 
9.5£-01 
1.1£+00 
1.2E+00 
1.4E+00 
1.6E+00 
1 .8E+00 
2.0£+00 
2.3E+00 
3.0E+00 
3 .5E+00 
4.6E+00 
5 . 0E+00 
7.5E+00 
9 .4£+ 00 
1.1E+01 
1.3E+01 
1.5E+01 
1. 7[+01 
1.9&+01 
2.2E+01 
2 .5E+01 

Cadmium 
19/hr) 

1.1E+00 
1.3E+00 
1.4E+00 
1.6E+00 
1.8£+00 
2.l:E+00 
2.3£+00 
2.5E+00 
3.0E+00 
3.4E+00 
3.9&+00 
4.3E+00 
4.8£+00 
5.4£+00 
5.8E+00 
9.0E+00 
1.1E+01 
1.4E+01 
1.8[+01 
2.2E+01 
2.8E+01 
3.1E+01 
3.5E+01 
4.0E+01 
4.5E+01 
5.0E+01 
5.8E+01 

Chromium 
19/hr) 

1. 7E-01 
1.9E- 01 
2.2E-01 
2.4E-01 
2.7£-01 
3.1E-01 
3.5B-01 
4.0E-01 
4.4E-01 
5.0£-01 
5.8E-01 
5.4E-01 
7.2E-01 
8.2E-01 
1.0£+00 
1.3E+00 
1.7E+00 
2.2E+00 
2.7E+00 
3.4E+00 
4.2E+00 
4.6E+00 
5.4£+00 
5.0E+00 
6.8E+00 
7.8E+00 
9.0&+00 

Valuea tor uae in rural areas 

Beryllium 
(g/hr) 

8.2E-01 
9.4E-01 
1.1E+00 
1.2E+00 
1.4&+00 
1.5&+00 
1.7E+00 
2.0E+00 
2.2E+00 
2.5E+00 
2.8E+00 
3.2E+00 
3.6£+00 
4.0&+00 
5.4£+00 
6.8£+00 
8.5£+00 
1.1E+01 
1.4E+01 
1. 7E+01 
2.1E+01 
2.4&+01 
2.7&+01 
3.0£+01 
3.4E+ 01 
3.9E+0; 
4.4£+01 

Arsenic 
(qlhr) 

2.4E-01 
2.8E-01 
3.2I-01 
3.6E-01 
4.3E-01 
5.4E-01 
6.8£-01 
8.2I-01 
1.0E+00 
L3E+00 
1.7E+00 
2.1E+00 
2.7E+00 
3.5£+00 
5.4E+00 
8.2E+00 
1.1E+01 
1.5E+01 
2.0E+01 
2.7E+01 
3.6E+01 
4.3E+01 
5.0B+01 
6.0E+01 
7.2£+01 
8.6E+Ol 
1.0I+02 

Cadmium 
(g/hr) 

5.8E-Ol 
6.6E-Ol 
7.5E-01 
8.6E-01 
1.1E+00 
1.3E+00 
1.62+00 
2.0E+00 
2.5E+00 
3.2E+00 
4.0I+00 
5.0E+00 
6.4E+00 
8.2E+00 
1.3E+01 
2.0E+01 
2.8£+01 
3.7E+01 
5.0£+01 
6.4E+Ol 
3.6E+Ol 
1.0E+02 
1.2B+02 
1.4E+02 
1.7E+02 
2.0[+02 
2.4[+02 

Chromium 
Ig/hr) 

8.6E-02 
1.0E-01 
1.1E-01 
1.3E- 01 
1.6E-01 
2.0E-01 
2.4E-01 
3.0E-01 
3.7E-01 
4.8E-Ol 
6.0E-01 
7.5[-01 
9.8E-01 
1.2E+00 
1.9E+00 
3.0£+00 
4.2E+00 
5.4£+00 
7.2E+00 
9.6£+00 
1.3E+01 
1.5E+01 
1.8£+01 
2.2E+01 
2.6E+01 
3.0£+01 
3.6£+01 

Beryllium 
(gl 
hr) 

4.3E-01 
5.0£-01 
5 . 6E-Ol 
6.4E-Ol 
7.8E-01 
9.6E-Ol 
1.2E+00 
1.5£+00 
1.9E+00 
2.4E+00 
3.0£+00 
3 .9£+00 
5.0£+00 
5.2£+00 
9.5£+00 
1.5£+01 
2.1I+01 
2.8E+Ol 
3.6E+Ol 
4.8E+01 
6.4£+01 
7.6E+01 
9.0£+01 
1.1E+02 
1.3E+02 
1.5[+ 02 
1.8E+02 
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100 2. B£+01 6.BE+01 1.0E+01 5.0E+01 1.2E+02 2.9E+02 4.3£+01 2.2£+02 
105 3 . 2E+01 1.6E+01 1. lE+01 5.6E+01 1 .4£+02 3.4E+02 5 . 0E+01 2.6E·C2 
110 3.6£+01 B.6£+01 1.3:E+Ol 6.4£+01 1. 7£+02 4.0E+02 6 .0£+01 3.0£·02 

"' 4.0£+01 9.6£+01 1.5£+01 7.2£+01 2.0£+02 4.B£+02 7.2£+01 3.61:.02 
120 4.6£+01 1. lE+02 1. 7[+01 B.2£+01 2.4£+02 5.8£+02 B.6£+01 4.3£+02 

Table I-E.-Tier I and Tier II Feed Rata and EQisaiona screening Limit.e for carcinogenic Metala fer Facilities 
in Complex Terrain 

Values fer use in urban and rural areas 

Terrain 
ddjusted eff. 
stack ht. 

(.) 

4 

6 

• 
10 
12 
14 
16 ,. 
20 
22 
24 
26 
2. 
30 

" 40 

" 50 
55 
60 

65 
70 
75 

.0 ., 
gO 
g, 
100 
105 
110 

115 
120 

Arsenic (g/hr) 

1.1£-01 
1.6E-Ol 
2.4£-01 
3.5E-Ol 
4.3E-01 
5.0£-01 
6.0E-01 
6.8£-01 
7.6E-01 
8.2£-01 
9.0£-01 
1.0E+00 
1 .1E+00 
1.2E+00 
1. 5£+00 
1.9E+00 
2.4E+00 
2.9E+00 
3.5E+OO 
4.3£+00 
5.4E+OO 
6.0E+00 
6.BE+00 
7.68+00 
8.2E+00 
9 .4E+00 
1.0E+01 
1.2£+01 
1.3£+01 
1. 5E+01 
1. 7£+01 
1.9£+01 

Cadmium (g/hr) 

2.6E-01 
3 .9E-01 
5.8E-01 
B.2£-01 
1.0£+00 
1.3E+OO 
1.4E+00 
1.6£+00 
1.8E+00 
1.9B+00 
2.1E+00 
2.4E+00 
2.7£+00 
3.0E+00 
3.7£+00 
4.6£+00 
5.4£+00 
6.8£+00 
8.4£+00 
1.0£+01 
1.3£+01 
1.4£+01 
1.6E+01 
1. BE+01 
2 .0E+01 
2.3£+01 
2.5£+01 
2.BE+Ol 
3.2E+01 
3.5E+01 
4.0£+01 
4.4£+01 

[ 56 FR 722B. Feb. 21. 1991; 56 FR 32690, July 17. 1991] 

Appendix II. -Tier I Feed Rata Screening Limi ta fer Total Chlorine 

Noncomplex Terrain 

Chromium (g/hI) Be.rylliUl:l t 9/hr) 

4.0E-02 2.0E-Ol 
5.8E-02 2.9E-Ol 
8.6£-02 4.3£-01 
1.3£- 01 6.2E-01 
1.5£-01 7.6£-01 
1. 9£-01 9.4£-01 
2.2£-01 l.lE+OO 
2.U-01 1.2E+00 
2.7E-01 1.3E+00 
l.OE-01 1.5E+00 
3.3E-01 1.6E+00 
3.6E-01 1.8E+00 
4.0E-01 2.0E+00 
4.4E-01 2.2E+00 
5 .4E-01 2.7£+00 
6.8£-01 3.4£+00 
8 .4£- 01 4.2£+00 
1.0[+00 5.0£+00 
1.3£+00 6.4£+00 
1.5£+00 7.8£+00 
1. 9£+00 9.6E+00 
2.2E+00 1.1£+01 
2.4E+OO 1.2£+01 
2.7E+00 1.3£+01 
3.0£+00 1.5E+01 
3.4£+00 1.7£+01 
4.0£+00 1.9£+01 
4.3£+00 2.1£+01 
4.8£+00 2.4E+01 
5 .4£+00 2.7£+01 
6.0£+00 3.0£+01 
6 .4E+OO 3.3£+01 

Complex 
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Terrain-adjusted effective Urban (g/hr) Rura.l (g/hr) 
stack height (m) 

• 8.2E • 01 4.2E • 01 
6 9.1E + 01 4.8E + 01 

• 1.OE • 02 S.lE + 01 
10 1.2E • 02 6.2E + 01 
12 1.lE + 02 7.7E + 01 
14 1.SE + 02 9.1E 01 
16 1.7E + 02 1.2E + 02 

" l.,.9E + 02 1.4E + 02 
20 2.1£ + 02 1.8B + 02 
22 2 .4E • 02 2.lE + 02 
2. 2.7E + 02 2.9E + 02 
26 3.1E • 02 l.7E + 02 
2. l.SE + 02 4.7E + 02 
)0 l.9E + 02 S.BE + 02 
)5 S.lE + 02 9.6E + 02 
.0 6.2E • 02 1.4E • 0) 
.5 S.2E + 02 2.0E + 0) 
50 1.lE • 0) 2.6E + 0) 

" 1.3E + 0) l.SE + 0) 
60 1.6E • 0) 4.6E + 0) 
65 2.0E • 0) 6.2E + 0) 
70 2.lE + 0) 7.2E + 0) 
75 2.SE • 0) 8.6B • 0) 
.0 2.9E + 0) 1.OE + O' 
as l.lE + 0) 1.2E + O. 
90 3.1E + 0) 1.4E + O. 
95 4.2E + 0) 1.7E + O' 
100 4.8E + 0) 2.lE + O' 
105 S.JE + 0) 2.4E + O' 
110 6.2E + 0) 2.9E + O' 
115 7.2E + 0) J.SE + O' 
120 S.2E + 0) 4.lE + O. 

[56 FR 32690. July 17, 1991] 

Terrain 

(g/hrl 

1.9E • 01 
2.8E • 01 
4.1E 01 
S.8E • 01 
7 .2E • 01 
9.lE • 01 
1.1E • 02 
1.2E 02 
1.lE 02 
1.4£ 02 
l.6E 02 
1. 7E 02 
1.9E • 02 
2.lE • 02 
2.6E • 02 
3.lE • 02 
4.0E 02 
4.8E • 02 
6.2E + 02 
7.7E + 02 
9.lE • 02 
1.U + 0) 
1.2E + 0) 
1.lE • 0) 
1.4E • 0) 
1.6E • 0) 
1.8E + 0) 
2.0E • 0) 
2.3E + 0) 
2.SE • 0) 
2.SE + 0) 
J.2E • 0) 

l 

. .-, 



L.. 

40 CFR a8 o! July 1. 1991 
P&rt 266. Suopart. A through B and Appendice. I through X 
Page: 49 

Appendix Ilr.-Tier II Emi •• ion Rata Scr_ning Limits for Frae Chlorine and Bydrogen Chloride 

Noncomplex terrain 

Terrai.n 
adjusted 
effective 
stack height 
(.) 

Value. for urban &rea. 

4 

6 
8 
10 
12 
14 

16 
18 
20 
22 
24 

26 
28 
30 

35 
40 
45 
50 
55 
60 

65 
70 
75 
80 

85 
90 
95 
100 
105 
110 

115 
120 

Cl 2 {g/br} 

B.2E 
9.lE 

01 
01 

1.0E + 02 
lo2E + 02 
1. 3£ 02 
loSE 02 
1. 7E + 02 
1.9£ + 02 
2.U: + 02 
2 .4E + 02 
2.7£ 02 
3 .U: 02 
J.S! 02 
3.9£ + 02 
S.3E + 02 
6.2£ + 02 
B.2£ + 02 
1.lE + 03 
1. 3£ 03 
1.6£ + 03 
2.0E + 03 
2.3£ + 03 
2 .5£ 03 
2.9£ + 03 
3.3£ 03 
3.7E+03 
4.2£ + 03 
4.8£ OJ 

5 . 3E 03 
6.2£ 03 
7 .2£ 03 
8.2E 03 

( 56 FR )269 1 , July 17, 1991) 

BCl {g/hr} 

1.4£ + 03 
1.6E + 0) 
1.8E + 03 
2.0E 03 
2.3E + 03 
2.6E + 03 
2.9E 03 
3.3E 0) 
3.7£+03 
4.2£ 03 
4.8£ + 03 
S.4E + 03 
6.0! + 0) 
6.9[ + 0) 

9.2E + 03 
loU: + 04 
1.4E + 04 
1.8[ + 04 

2.3£ + 04 
2.9E + 04 
3.4E + 04 
3.9E + 04 
4.S! 04 
S.O! + 04 
S.8E + 04 
6.6E + 04 
7.4! + 04 

8.4E + 04 
9.2E 04 
loU: 05 
1.3E + 05 
1.4£ + 05 

Appendix tv.-Reference Air Concentration.-

Constituent 

ACBuldehyde 
Acetonitrile 
Acetophenone 
Acrolein 
Aldicarb 
Al~num Phosphide 
Allyl Alcohol 

CAS No. 

75-07-0 
15-05-8 
98-86-2 
107-02-8 
116-06-3 
20859-13-8 
107 - 18-6 

Value. for rural &r .... 

4.2E + 01 
4.8E + 01 
5.3£ + 01 
6.2E + 01 
7.7£ + 01 
9.1E 01 
1.2E + 02 
1.4E + 02 
1.8E 02 
2.3E 02 
2.9£ + 02 
3.7£ + 02 
4.7! + 02 
5.8E + 02 
9.6E + 02 
1.4E + 03 
2.0E + 03 
2.6£ + 03 
3.5£ + 03 
4.6£ 03 
6.2E + 03 
7.2E + 03 

8.6B + 03 
1.0E + 04 
1.2E + 04 
1.4£ + 04 
1.7E + 04 
2.1E + 04 
2.4! + 04 
2.9E + 04 
3.SE + 04 
4.1E + 04 

BCl {g/b.r} 

7.3E + 02 
8.3£ + 02 
9.2£ + 02 
1.1! + 03 
1.JE + 03 
1.6E + 03 
2.0£ + 03 
2.5£ + 03 
3.U: + 03 
J.9E + 03 
5.0£ + 03 
6.5E + 03 
8.U: + 03 
1.0E + 04 
1.7E + 04 
2.SE + 04 
3.5E + 04 
4.6B + 04 
6.lE + 04 
8.1E + 1>4 

1.1E + 05 
1.)! + 05 

1.5E + 05 
1.8E + 05 
2.2E + 05 
2.5E + 05 
3.0£ + 05 
3.6! + 05 

4.3E + aS 
S.lE + 05 
6.1E + 05 
7.2£ + 05 

10 
10 
100 
20 
1 
0.3 
5 

complex terrain 

Values for us. in urban ana 
rural are.a 

Cl 2 {g/hr} 

1.9£ + 01 
2.8E 01 

'.lE 01 
5.8£ 01 
7.2E + 01 
9.1£ 01 
1.1£ + 02 
1.2E + 02 
1.3E + 02 
1.4E + 02 
1.6£ + 02 
1. 7£ + 02 
1.9E + 02 
2.1£ ... 02 

2.6E + 02 
3.3E ... 02 
4.0E • 02 
4.8£ + 02 
6.2E • 02 
7.7£ • 02 
9.lE + 02 
loU: + 03 
1.2E 1- 03 
1.lE + 0) 

1.4£ + 03 
1.GE + 03 
1.8E + 03 
2.0£ + 03 
2.3E + 03 
2.SE + 03 
l.8E + 03 
3.2E + 03 

BCl (g/hr) 

3 .3£ + 02 
4.9E + 02 
7.lE 02 
loDE. 03 
1. 3E 03 
1.6£ + 03 
1.8E + 0) 

2.0£ + 03 
2.3£ 0) 

2.4£ • 03 
2.BE + 03 
l.OE + 03 
l.4£ • 03 
3.7E + 03 
4.6£ + 03 
5.7£+03 
7.0E + 03 
8.4£ • 03 
1. 1£ + 04 
1.3E + 04 
1.6E + 04 
1.8E + 04 
2.0E + 04 
2.3E + 04 
2.5E + 04 
2.9E + 04 
3.2£ + 04 
3.5E • 04 
3.9E • 04 
4.5E + 04 
5.0E + 04 
5.6E + 04 
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Antimony 
8ariWII 
BariWII Cyanide 
Bromomethane 
CalciWII Cyanide 
Carbon Disulfide 
Chloral 
~hlorine (free) 
2-Chloro-I.3-butadiene 
ChromiWII III 
Copper Cyanide 
Cresols 
Cumene 
Cyanide (free) 
Cyanogen 
cyanogen Bromide 
Di-n-butyl Phthalate 
o-Dichlorobenzene 
p-Dichlorobenzene 
Dichlorodifluoromethane 
2,4-Dichlorophenol 
Diethyl Phthala~ 
D1methoate 
2,4-Dlnitrophenol 
Dlnoseb 
Diphenylamine 
Endo.ullan 
Endrln · 
Fluorine 
Formic Acid 
Glyc:1dyaldehyda 
Baxachlorocyclopentadiene 
Saxachlorophene 
Hydrocyanic Acid 
Hydrogen Chloride 
Hydrogen Sulfide 
Isobutyl Alcohol 
L .. d 
Maleic Anyhdride 
Hercury 
Methacrylonitrl1e 
Methomyl 
Methoxychlor 
Methy l Chlorocarbonata 
Methyl Ethyl Katone 
Methyl Parathion 
·Nickel Cyan1de 
Nitric Ox·ide 
Nitrobenzene 
Pantachlorobenzene 
Pentachlorophenol 
Phenol 
H-Phenylenediamine 
Phenylmercuric Acetate 
Phosphine 
Phthalic Anhydride 
Potassium Cyanide 
Potassium Silver cyanide 
Pyridine 
SeleniouB Acid 
Selenourea 
Silver 
SHver cyanide 
Scx11W11 Cyanide 
Strychnine 
1.2,4.5-Tetrachlorobenzane 
2, 3, 4. 6-Tetrachlorophenol 

7440-36-0 
74"'0-39-3 
542-62- 1 
74-83-9 
592-01-8 
75-15-0 
75-87-6 

126-99-8 
16065-83-1 
544-92-3 
1319-77-3 
98-82-8 
57-12-15 
460-19-5 
506-68-3 
84-74-2 
95-50-1 
106-46- 7 
75-71-8 
120-83-2 
84-66-2 
60-51-5 
51-28-5 
88-85-7 
122-39-4 
115-29-1 
72-20-8 
7782-41-4 
64-18-6 
765-34-4 
77-47-4 
70-30-4 
74-90-8 
7647-01-1 
7783-06-4 
78-83-1 
7439-92-1 
108-31-6 
7439-97-6 
126-98- 7 
16752-77-5 
72-43-5 
79-22-1 
78-93-) 
298-00-0 
557-19-7 
10102-43-9 
98-95-3 
608-93-5 
87-86-5 
108-95- 2 
108-45-2 
62-38-4 
7803-51-2 
85-"'4 - 9 
151-50-8 
506-61-6 
110-86-1 
7783-60-8 
630-10-4 
7440-22-4 
506-64-9 
143-33-9 
57-24-9 
95-94-3 
58-90-2 

0.3 
50 
50 
0.8 
30 
200 
2 

0.' 
3 
1000 
5 
50 
1 
20 
30 
80 
100 
10 
10 
200 
3 
800 
0.8 
2 
0 •• 
20 
0.05 
0.3 
50 
2000 
0.3 
5 
0.' 
20 
7 , 
'00 
0.09 
100 

0.' 
0.1 
20 
50 
1000 
80 
0.3 
20 
100 
0 . 8 
0 . 8 

'0 
'0 
5 
0.075 

0.' 
2000 
50 
200 
1 , 
5 , 
100 

'0 
0.3 

0.' 
'0 
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Tetraethyl Lead 
Tetrahydrofuran 
Thallic Oxide 
Thallium 
Thallium (I I Acetate 
Thallium (I I Carbonate 
Thallium (I I Chloride 
Thallium (I I Nitrate 
Thallium 5alenlta 
Thallium (I I Sulfate 
Thiram 
TolUene 
l, 2,4-Trichloroben%ane 
Trichloromonotluoromathane 
2.4.5 -Trlchlorophanol 
Vanadium Pent-oxide 
Warfarin 
Xylenes 
Zinc cyanide 
Zinc Phosphide 

78 - 00-2 
109-99-9 
1314-32-5 
7440-28- 0 
563-68-8 
6533-73-9 
7791-12-0 

10102-45-1 
12039-52-0 
7446-18-6 
137-26-8 

108-88-3 
120-82-1 
75-69-4 
95-95-4 

1314-62 -1 
81-81-2 
1330-20 - 7 
557-21- 1 
1314-84-7 

0 . 0001 
10 
D.) 
0.5 
0.5 
D.) 
D.) 
0.5 
0.5 
0.075 
5 
)00 
20 
)00 
100 
20 
0.) 
80 
50 
0.) 

FOOTNOTE: -The RAe tor other append1x VIII part 261 constit.uents not listed harein or in append1x V of 
this part 1s 0.1 ug/m3 • 

( 56 FR 7232 , Feb. 21, 1991; 56 FR 32691, July 17, 1991) 

Appendix V.-RisK Specific 00 ••• (10-5 ) 

Constituent CAS No. 

Acrylamide 79-06-1 
Acrylonitrile 107-13-1 
Aldrin 309-00-2 
Aniline 62-53-3 
Msenic 7440-38-2 
Benz ( a )anthracene 56-55-3 
Benxene 71-43-2 
Benz1dine 92-87 - 5 
Benzo(a)pyrene 50-32-8 
Beryllium 7440-41-7 
Bis(2-chloroethyl)e'thar 111-44-4 
B18(chlorome'thyl}e'ther 542-88-1 
B1s(2-e'thylhexyl }- 117-81-7 
phthalate 
1.3-Butadlene 106-99-0 
Cadndum 7440- 43-9 
CarbOn Tetrachlor1de 56-23-5 
Chlordane S7-74-9 
Chloroform 67-66-3 
Chloromethane 74-87-3 
Chrom~um VI 7440-47-3 
DDT 50-29-3 
D1benz( a. h) anthracene 53- 70-3 
l,2 - D1bromo-3-chloro- 96-12-8 
propane 
1.2-0ibromoethane 106-93-4 
1.1-01chloroe'thane 75-34-3 
l,2 - 0ichloroethane 107-06-2 
l .1-01chloroethylene 75-3S-4 
1. 3-D1chloropropene 542 - 75-6 

Uni't 
rillk (m3/ug) RoD (ug/m3) 

1.3£-03 7.7£-03 
6 . 8£-05 1.5£-01 
4.9[-03 2. 0£-03 
7.4£-06 1.4£+00 
4.3[-03 2.3£-03 
8.9£-04 1.1E-02 
8.3£-06 1. 2£+00 
6.7£-02 1.5£-04 
3.3E-03 3 . 0£-03 
2.4i-03 4.2£-03 
3.3£-04 3.0[-02 
6.2£-02 1.6E-04 
2.4£-07 4.2£+01 

2.8E-04 3 .6£-02 
1.8£-03 5.6[-03 
1.SE-05 6.7£-01 
3.7E-04 2.7E-02 
2.3£-OS 4.3E-01 
3.6£-06 2.8£+00 
1.2E-02 8.3E-04 
9.7E-05 1.0E- 01 
1.4E-02 7 .lE-04 
6.3E-03 1.6E-03 

2 .2E-04 4.S£-02 
2.6E-OS 3.8E-01 
2.6E-05 3.8E-01 
5.0£-05 2. 0E-01 
3.SE-01 2.9£-OS 
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Dieldrin 
Diethylstilbestrol 
Dimetnylnit.rosamine 
2,4-Di nitrotoluene 
1,2-Diphenylhydrazine 
1,4 - DioXAne 
£pichlorohydri n 
£t.hylene OXide 
Ethylene Dibromide 
Fonaaldehyde 
Aept.achlor 
Bept.achlor Epoxide 
Bexachlorobenzene 
8exachlorobutadiene 
Alpha-hexachloro-cyclo
hexane 
Beta-hexachloro- cyclo
hexane 
Gamma-hexachloro-cyclo
hexane 
Hexachlorocyclohexane , 
Technical 
Hexachlorodlbenxo-p
dioxin( 1 ,2 Mixture) 
8exachloroet.hane 
8ydrazlne 
Bydrazlne Sulfate 
3- Mathylcholanthrena 
Mathyl Byd.razine 
Methylene Chlori de 
4 , 4'-Hethylene-bis- 2-
chloroanil1ne 
Nickel 
Nickel Refinery Dust 
Nickel Subsul!1de 
2-Nitropropane 
N-Nit.roso-n - butylamine 
N-Nit.roso-n - methylurea 
N-Nitrosodiethyl&m1ne 
N-Nitrosopyrrolidlne 
Pent4chloronitrobanzene 
PCB. 
Pronam.1de 
Reserpine 
2 ,J, 7 , B-Tetrachl oro
dlbenzo-p-dloxin 
1 ,1,2 , 2-Tetrachloroethane 
Tetrachloroethy lene 
Thiourea 
1,1 , 2-Trichlor oetnane 
Tri chloroet.hylene 
2 ,4,6-Trichlorophenol 
Toxaphene 
Vinyl Chloride 

[ 56 FR 7232 , Feb . 21, 1991 ) 

60-57-1 
56-53-1 
62-75-9 
121-14-2 
122-66-7 
123 - 91-1 
106-89-8 
75-21-8 
106-93-4 
50-00-0 
76-44- 8 
1024-57-3 
118-74-1 
87- 68- 3 
319- 84-6 

319-85- 7 

58-89- 9 

67-72- 1 
302-01 -2 
302-01- 2 
56-49- 5 
60-34-4 
75-09- 2 
101-14 - 4 

70140- 02- 0 
7440- 02- 0 
12035-72 - 2 
79-46-9 
924 - 16;.3 
684- 93- 5 
55-18-5 
930-55-2 
82- 68- 8 
1336- 36- 3 
23950- 58' 5 
50-55 -5 
1746- 01· 6 

79-34 - 5 
127-1 6-4 
62- 56- 6 
79-00- 5 
79-01-6 
88- 06- 2 
8001-35 -2 
75-01-4 

Appendi x VI .-St ack Plume Ri •• 

4.6[-03 
:. 4£- 01 
: .4£-02 
B. BE - 05 
:: . 2[-04 
: . 4E-06 
: .2£- 06 
: . OE-04 
2.2£-04 
: . J£-05 
:. J£ - OJ 
2 .6£-03 
4.9E-04 
2.0E- 05 
:. BE-OJ 

5. 3E- 04 

3 . 8£- 04 

5 . 1£- 04 

1 .3£+ 0 

4. 0£- 06 
2 .9£- 03 
="9£- 03 
" . 7£ - 03 
3 . 1E- 04 
4.1£- 06 
4.7E -05 

2. 4E- 04 
2 .4[- 0 ' 
4 . 8£- 04 
2 .7E- 02 
: . 6£- 03 
8 . 6£- 02 
4 . 3£-02 
6. 1£-04 
7 .3£- 05 
~ . 2E - OJ 

4.6E- 06 
3 . 0£- 03 
4.5£· 01 

5.8£- 05 
4.8£- 07 

5.5£ - 04 
1. 6£-05 
1- 3E- 06 
5 . 7£-06 
3.2£-04 
7 .1£-06 

[Estimated Plume Rise (1n Ma~ars) Baaed on Stack Ex i t Flow Rat8 and Ga. Temperature) 

Exhaust Tempera~ure (XO l 

2. 2E-03 
7 . 1E-05 
-; . lE-04 
: . 1£- 01 
4.5£-02 
7 .1£1'00 
8 . 3E1'OO 
: . 0£-01 
4 .5£-02 
7 . 7E-01 
7 . 7E-03 
3 . BE - 03 
2 . 0E- 02 
5.0E-01 
~ . 6E-03 

:. 9E- 02 

:. 6£-02 

2. 0£- 02 

7 .7[-06 

2 .5£1'00 
3 .. 4E- 03 
3 . 4£-03 
3 . 7[-03 
3.2£-02 
2.4£+00 
2 . 1£- 01 

4.2£-02 
4 . 2£- 02 
2 . 1£-02 
3.7£- 04 
6. 3£- 0] 
1. 2£-04 
2.3£- 04 
1 . 6£-02 
1 . 4E-Ol 
B.3£-03 
2.2E1'OO 
J . 3£- 03 
2.2£-07 

1.7E-01 
2 .1£+01 
1.8E- 02 
6.3£-01 
7 .7E+00 
1.8E1'OO 
3.lE- 02 
l.4E+OO 
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120 . 0- 22 '8 35 " 46 49 52 
139 . 9 

HO.O- 23 30 36 44 48 51 55 
159.9 

160.0- 2S 31 38 46 50 54 58 
179 . 9 

180.0- 26 l2 40 48 52 56 60 
199.9 

>199.9 26 JJ 41 49 54 58 62 

[ 56 FR 72)), Feb. 21, 19911 

AppendlX VII.-Bealth-Baaed Limits for Exclusion of Waste-Deri ved Resldu8s-

Metals-teL? E~ract Concentration Limits 

Constituent CAS No . 

Antimony 1440- 36 - 0 
Arsenic 7440-)8 - 2 

Barium 7440-39 - ) 
Beryllium 7440- 41-7 
Cadmium 7440-4)-9 

Chromium 7440-47-3 

Lead 7439-92-1 
Mercury 7439-97-6 

Nickel 7440-02-0 
Selem.um 7782-49-l 
Silver 7440-22-4 
Thallium 7440- 28-0 

Nonmetals-Residue Concentration Limits 

ConS'tlt.uent. CAS No. 

ACB~onit.rilB 75-05-8 
Acetopnenone 98-86-2 
Acrolein 107-02-8 
Acrylam.lde 79-06-1 
Acrylonl.trile 107 - 13-1 
Aldrin 309-00-2 
Allyl alcohol 107-18- 6 
Aluminum phosphide 20859- 7)-8 
Aniline 62- 53 - 3 
Bariw::l c:-yanide 542-62-1 
Benz(a)Bnthracene 56 - 55 - 3 
BenzB~e 71 - 43-2 
BenzJ.c.l.ne 92-87-5 

55 56 

58 59 

60 6' 

63 65 

65 67 

Concentration 
I1mlu (mq/L) 

lx.£+OO 
SxE+OO 
lxE+02 
7xE-O) 
lxE+OO 
5xE .. OO 

5xE+OO 
2xE-D!. 
7X£+Ol 
lxE+OO 
Sx.£+OO 
7XE+OO 

Concent.ration 
(mg/kg ) 

2xE-Ol 
4x.E+OO 

5xE-Ol 
2xE - 04 
7xE-04 
2xE-05 
2x.E-Ol 
lxE-02 
6xE-02 

1xE+OO 
1),£-04 

SxE-03 
lxE-06 

-, 

59 61 

62 65 

65 67 

67 70 

69 13 

limits for residues 
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Bis(2-chloroethyll ethe~ 
Bis(ctlorometr.yl) ether 
B1sI2 -etnylhexyl ) ph:.nalate 
Broll1Ofo=m 
Calcium cyanide 
Carbon disulfide 
Caroon teLrach!oride 
Chlordane 
Chlorobenzene 
Chloroform 
Copper cyanide 
Cresols (Cresylic ac~d) 
Cyanogen 
DDT 
01benz(a, hl-anthracene 
:,2-0ibromo-3-chloropropane 
p-Oichlorobenzene 
Oichlorod1f luoromethane 
~,l-Dichloroetnylene 

2,4 -0~chlorophenol 

1,3 -01chloropropene 
Dieldrin 
Diethyl phthalate 
Oiethyl stilbesterol 
D1.methoate 
2,4-Dinitrotoluene 
Diphenylamine 
1,2-Diphenylhydrazine 
Endosulfan 
Endrin 
Epichlorohydrin 
Ethylene dibromide 
Ethylene oxide 
Fluorine 
Form.J.c acid 
Heptachlor 
Heptachlor epox~de 
Hexachlcrobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachlorodibenzo-p-dioxins 
Hexachloroethane 
Hydrazine 
Hydrogen cyanide 
Rydrogen sulfide 
Isobutyl alcohol 
Msthomyl 
Methoxychlor 
)-Methylcholantbrene 
4,4'-Methyleneb~s (2-chloroani!ine ) 
Methylene chlor~de 
Methyl ethyl ~etone (MEK) 
Methyl hydrazine 
Methyl parathion 
Napht.halene 
Nickel cya.:lide 
Nitr~c ·ox.lde 
Nl:.rooenzene 
N-N1trosod~-n-butylam~ne 

N-Nitrosodiethyla~ne 

N-Nitroso-N-m9thylurea 
N-Nitrosopyrrolidine 
Pentachlorobenzene 
Pentachloronitrobenzene (PCNB ) 
pentachlorophenol 
Phenol 
?henyl!::ercury acetate 

111-44-4 

542-66-1 
117 -61- 7 
75-25-2 
592 - 01-6 
75-15-0 
56-23-5 
57-74-9 
108 - 90-7 

67 - 66- 3 
544-92-3 

1.319-77-3 
460-19-5 

50-29-3 
53-70-3 

96- 12-6 
106 - 46- 7 
75-71 -6 
75-35-4 

120- 8)-2 
542-75-6 

60-57-1 
64-66-2 

56-53-1 
50-51-5 

121 - 14-2 
122 - 39-4 

122-66-7 
115-29-7 

72-20-6 
106-89-6 

106-9)-4 
75-21-6 

7782-41-4 
64-18- 6 

76 - 44 - 8 
102 4-57 - ) 

118-74-1 
87 - 68-) 

77 - 47-4 
19408 - 74-3 
67-72 - 1 

302-01-1 
74-90-8 
7783-06-4 

78-83-1 

16752-77-5 

72-43 - 5 
56-49-5 

101-1 4-4 
75-09-2 

78-93-) 

60-34-4 

298 - 00-0 
91-20-3 

557 - 19-7 
10102-43-9 
98-95-) 
924-16-) 

55-18-5 
684 - 93-5 
930-55-2 
608 - 93-5 

82-68-8 

87-86- 5 

108- 95-2 

62-38 - 4 

': x.I - : .: 

:x.E-:c 
.:::u:-:: 
7x..E -:: 

:x..E - 06 

~x..E:- c:: 
~ x..E -:.:: 

h!>C4 
:xL-OO 
6x..E - ~: 

: x..E .: : 

:x.r- OC 

: x..E -:; 

:x.r-:~ 

-. ~x.E-C2 

: xi: -c : 
:x.E- :J 
: x..E - 0 5 
3x.i> c: 
"7 x..E - C:' 

~x.E-c .: .. 
9x..E -c: 
=xL-O' 
2x.E- 03 

hE - 0 4 
4)(1) 02 

4x.E-07 

3xI-04 
4x.E- OO 
7xE-01 

a xE- 05 
4x.E -C5 

2x.E-04 

5xE - 03 
2xI-Ol 

EoxE-08 
3x.E -02 
1xE-04 
hE-05 

1xE-06 

1xE"O: 

1xE" 00 
1xE-01 
4x.E -05 

2xE-03 

5xE-02 

2x.E .. 00 
))([-04 

2xE-02 

1xE+01 

7xE-Ol 
4xE+OO 

2xE-02 
6xE-05 

hE-06 
1xE- 07 

2xE - 04 
3xE-02 

bE-01 
1xE+00 

lA.E"OO 
3xE- 03 
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Phosphine 
Polychlorinated b1phenyls, N.C.S 
PotasB1um cyan~de 
Potassium silver cyanide 
Pronamide 
Pyridine 
Reserpine 
Selenourea 
Silver cyanide 
Sodium cyanide 
Strycnnine 
1,2, 4, 5-Tetrachlorooenzene 
1.1,2,2-tetrachloroethane 
Tetrachloroethylene 
2,3,4,6-Tetrachlorophenol 
Tetraethyl lead 
Thiourea 
Toluene 
Toxapnene 
l,l,2-Trichloroethane 
Trichloroethylene 
Tr1chloromonofluoromethane 
2, 4, S-Trichlorophenol 
2,~,6-Trichlorophenol 

Vanadium pentoxide 
Vinyl chloride 

780)-51-2 
13)6-36-) 
151-50-8 
506-61 - 6 
23950- 58-5 
110-86-1 
50-55-5 
6)0-10-4 
506-64-9 
14)-))-9 
57-24-9 
95 -94-) 
79-)4-5 
~27-18 - 4 

58-90- 2 
78-00 -2 
62-56-6 
108-88-) 
8001-35-2 
79-00-5 
79-01 -6 
75-69-4 
95-95-4 
88-06-2 
D14-62-1 
75-01 -4 

1xE-C2 
SxE- OS 
2xE+OO 
7xE+00 
3xE+00 
4xE-02 
3xE-05 
2xE-01 
4xE+OO 
lxE+OO 
1xE-02 
1xE-02 
2xE-0) 
7xE-01 
1xE-02 
4xE-06 
2xE-04 
lxE+0 1 
5xE-0) 
6xE-03 
5xE-O) 
1xE+01 
4xE.00 
4xE+00 
7X£-01 
2xE-0) 

-Note: The health-based concentration limits for Appendix VIII part 261 constituents for which a 
health-based concentration is not provided below lS 2xE - 06 og/kq. 

[ 56 FR 72)4, Feb. 21, 1991; 56 FR 32691, July 17, 1991) 

Appendix VIII.-Potential PICs for Detercination of Exclusion of Waste- Derived Residues 

PICs Found in Stack Effluents 

Volatiles 

Benzene 
Toluene 
Carbon tetrachloride 
Chloroform 
Methylene chloride 
Trichloroethylene 
Tetrachloroethylene 
1,1. I-Trichloroethane 
Chlorobenzene 
cis - l,4-Dichloro-2-butene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Methylene bromide 
Methyl ethyl ketone 

[ 56 FR 72)5, Feb. 21, :991; 56 FR 32691, July 17, 1991) 

Semivolatiles 

Bis(2-ethylhexyl j phthalate 
Naphthalene 
Phenol 
Dietbyl phthalate 
Butyl banzyl phthalate 
2,4-Dimethylphenol 
o-Oichlorooenzene 
m-Dichiorob&~zene 

p-Dlchlo:ooenzene 
Haxachlorooenzene 
2,4,6-T:!c~lorophenol 

F1uoranthene 
o-Nitropnenol 
1. 2 ,4-T:!chlorobanzene 
O-Chlo:opnenol 
Pentach lorcpnenol 
pyrene 
Dimetnyl phtJia!ate 
Mononi trobenzene 
2,6-Toluene dl1aocyanate 
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Appendix IX to Pa~ 256-Methods Manual for Compl~ance With ~~e BI: Re~~la~io~s 

Burn~ng Hazardous Was~e in Boilers and Industr~al Furnaces 

Table of Contents 

1.0 In~roduct~on 

2.0 Performance Specification8 for Continuous Emission Koni~ring Sya~ema 

2 .1 Performance Specifications for Continuous E~SB~on Moni~or~~g of Carbon Monoxide and oxyge~ tor 
Inc~nerators, Boiler8, and indu8trial Furnaces Burning Hazarcoua Waste 

2.2 Performance Specificati ons for Continuous Emission Monitor~ng of Hydrocarbons for In=~nerators, Bo~lers, 

and Industr~al Furnaces 

3.0 Sampling and Analytical Methods 

3.1 Methodology for the Determdnation of Metals Emis8ion8 in Exhaust Gase8 froc Hazardous Wa8~e InCineration 
and Simllar Combustion Processe8 

3 .2 Determination of Hexavalent Chromium Emissions from Stationary Sources (Method cr+6 ) 

3.3 Measurement of HCI and Cl 2 

3.3.1 Isokinetic HCl/CI2 Emission Sampling Train (Method 0050 ) 

3 . 3.2 Midget Implnger BCI/CI 2 Emission S&mpling Train (Method 0051) 

3 .3 . 3 Protocol for Analysi8 of Samples from RCI/C1 2 Emis.ion Sampling Train (Method 9057) 

3.4 Determination of Polychlorinated Diben%o-p-D1oxins (PeDDs) and Polychlorinated Dlbenzofurans (PCOfs) from 
Statlonary Sources (Method 23) 

3.5 Sampling for Aldehyde and Ketone Emissions from Stationary Sources (Method 0011) 

3.6 Analysis for Aldehydes and Ketone8 by 8igh Performance Liquid Chromatography (HPLC ) (Method 00llA) 

'.O "Procedure for Estimating "Toxicity Equipment or Chlorinated Dibenzo-P-Dioxin and Dibenzofuran Congeners 

5.0 Hazardous Waste Combustion Air Quali~y Screening Procedure 

6.0 Simplified Land Use Classifica~ion Procedure for Compliance With Tier I and Tier II Limits 

7.0 Stat~at1cal Methodology for Bevill Re8idue De~erm1nations 

9.0 ProcedUres for Determlning Defaul~ Values for Air Pollu~ion Control sya~em Removal Efficiencies 

9.1 APCS RE Default Values for Metals 

e.2 APCS RE Default Values for 8CI and C1 2 

e.) APCS RE Defaul~ Values for ABh 

e.4 References 

9.0 Procedures (or Determining Default Values for Partitioning of Metals, A9h, and Total Chloride/Chlorine 

9.1 Partitionlng Default Value for Metals 

9.2 Special Procedure8 for Chlorine, HC1, and CI, 

9.3 Special Procedures for Ash 

9 .4 Use of Engineering Judgement to Estimate Partitioning and APCS RE Values 

9.5 Restrictlons on Use of Test Data 
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10 .0 Alternate Methodology for Icplementing Metals Controls 

10.1 Applicability 

10.2 Introduction 

10.3 Basis 

10.4 Overviev 

10 .5 Implementation Procedures 

10.6 Precompliance Procedures 

Appendix A-Statistics 

Section 1 . 0 INTRODUCTION 

This documen~ presents required methods for demonstrating compliance uith U.S. Environmenta l 
Protection Agency regulations for boilers and indust=ial furnaces (BIFs) burning hazardous waste ( see 40 CFR 
part 266, SUDpart H) . I nc luded in this document are: 

1 . Performance Specifications for Continuous Emission Monitoring (CEM) of Carbon Monoxide, Oxygen, and 
Hydrocarbons in Stack Gases. 

2. Sampling and Analytical (S&A) Methods for Multiple Metals, Hexavalent Chromium, BCI and Chlorine, 
Polychlor~nated Dibenzo-p-dioxins and 0Ibenzofurana, and Aldehydes and ~eones. 

3. Procedures for EStimating the Toxicity Equivalency of Chlorinated Dibenzo-p-diaxin and Dibenzofuran 
Congeners. 

4. Hazardous Waste Combustion Air Quality Screening Procedures (HWCAQSP). 

5 . Simplified Land Use Classification Procedure for complIance vlth Tier! and Tier II Limits. 

6. Statistical Methodology for Bevill Residue Determinations. 

7 . Procedures for Determining Default Value. for Air Pollution Control System Removal Efficiencies. 

8. Procedures for Determining Default Values for Partitioning of Hatals, Aah, and Total 
Chlorida/Chlor~na . 

9 . Alternate Methodology for Implementing Metals Controls. 

Additional methods referenced in subpart 8 of part 266 but not included in this document can be found 
in 40 eFR parts 60 and 61, and '~est Methods for Evaluating Solid Wastes, Physical/Chemical Methods" (SW- B46). 

The CEM performance specifications of section 2.0, the S&A methods of section 3.0 ~nd ~he toxicity 
equ~v~lency procedure for dioxins and furans of section 4.0 are required procedures for determining compliance 
w~t~ BIF regu l ations. The CEM performance specifications and the S&A ~thods are interim. The finalized CEM 
performance specifica~ions and methods will be pUbliShed 1n SW-B46 or 40 CPR parts 60 and 61. 

SECTION 2.0 PERFORMANCE SPECIFICATIONS FOR CONTINUOUS EMlSSION MONITORING SYSTEMS 

2 . 1 Performance Speci~icatlons for Con~1nuous Emission Monitering ot Carbon Monoxide and Oxygen for 
Inc~nera~crs , BOilers, and Industrial Furnaces Burn~ng Hazardous Waste 

2.1.1 Applicability and Principle 

2.1 . 1 . 1 Applicability. These performance specifications apply to carbon monoxide (CO ) and oxygen (0 2 ) 
continuous em~ssion monitor~ng systems (CEHSs) installed on incinerators, boilers, and industrial f urnaces 
burn~ng nazardous waste. The specifications Include procedures which are intended to be used to evaluate the 
accep~bi lity of the CEM5 at the tima of its ins~lation or wh~.ver specified in regulations or permits. The 
procedures are not designed to eval uate CEMS performance over an extended period of ~ime. The source owner or 
operato r is responsible for the proper calibration, maintenance, and operation of the CEMS at all times . 

l 
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2 . 1 .1.2 Pr~;.ciple. Installation and measurement l ocation spaci!icat.lons, per!o~r.ce a;.= e~~~~~ent. 

spec i ficatl.ons , tes .. and dat.a reduc t.lon proceaures, a nd brl.ef q ua l ~t.y assurance g',.;~dell.nes ce l.;.c : :;::ec l.:: t. :1e 
spec~ fl. ca t. l. ons. Ca l ibra .. l on dri!t., relat.l.ve accuracy, cal i brat.lon error. and response t~e t.est.s a=e conc:;ct.ed 
to dete~l.ne conformance of the CEMS with t.he specificat.ions. 

2 .1.2 Definit.ions 

2. 1 .2 . 1 Continuous Emission Monitoring System ( CEMS). A continuous monitor is one in which the sample 
to be analyzed passes the measurement section of the analyzer without interruption, and which eva l uates the 
detac .. or response to the sample at least once each 15 seconds and compu .. es and records the results at. least. 
every 60 seconds. A CEHS consists 0: all the equipment used to acqul.re data and !nc!l.:des the sa::lpl e er-ract.;.o;. 
and transport hardware, the analyzer ( s j , and the dat.a recording / processing hardware and software. 

2 .1.2 . 2 Monitoring System Types. The specifications require C~~s capable of acceptin~ cali:rat.l. o;. 
gases. Al ternat.ive system deslgns may be used i~ approved by tne Reglona ;' Ad.mlr:lstrat.or. ':here are N O bas,:.c 
types o~ monitoring systems: extractive and in-Situ. 

2.1.2.2.1 Extractive. Systems that use a pu--p or otner mech~~lca l . pneumatlC, o r hydraul i c ~eans t c 
d raw a sampl e o f the stack or flue gas and convey it. to a remotely locat.a d analyzer. 

2 . 1.2.2 . 2 I n-situ . Systems t hat perforQ an analysls without removing a sample from the stack. POl nt. 
i n-situ analyzers place the sensing or detecting elemant directly in the flue gas 8~aam. CrosB-8tack in - 8 i ~u 

analyzers measure the parameter of i nt.ereet by p l acing a source beam on one 8ide of the stack and the detec~or 
( in slngle-paBs instruments) or a retroreflector (i n double - paBs instrument s) on the other side, and measUIlng 
~he parameter of interest ( e . g., CO ) by ~he attenuation of the beam by the gas in its path. 

2 . 1 . 2. J Instrument Measurement Range. The difference between the minimum and maximum concentration 
tha~ can be measured by a speclfic lnstrument. The minimum is often sta~d or assumed to be zero ana ~ne range 
expressed only as the maxl.JllUl!l. 

2.1.2 . 4 span or Span Value. Full scale instrument measurement range . 

2.1.2.5 Calibration Drift (CD). The difference i n the CEMS output readings from the established 
reference value after a stated perloc o~ operation during which no unscheduled mal.ntenance, repair , o r 
adjusLment takes place. A CD test is performed to demonstrate the stability of the CEMS calibration over ~ime. 

2 . 1 .2.6 Response Time. The time interval between the S~aIt of a step change in the system i nput (e.g., 
change of calibration gaB) and the time when the data recorder displays 95 percent of the final value. 

2 .1.2.7 Accuracy. A measure of agreement between a ~a.ured value and an accepted or true value, 
expressed as the percentage difference between the true and measured values relative to the true value. For 
t hese performance specifications, accuracy is cnecked by conducting a calibration error (CE) test and a 
relative accuracy ( RA J test. Certain facilities, s uch as those uSlng solid waste or batCh-fed processes, may 
observe l ong periods of aimost no CO Bmlssions w i ~~ brief, high-level CO emission spikes. These facilities, as 
wel l as f acilities whose CO eml.88ions never exceed 5- 10 ppm. cay nead to be exempted from the RA requiremen~ 

because t he RA test procedure canno~ ensur e acqUlsltion of meanlngful test results under these condit i ons. An 

alterna .. i ve procedure for accuracy determinatlo!". lS descrlbed in section 2.1.9. 

2 .1 . 2.6 Calibration Error ( CE ) . The difference between the concen~ation indicated by the CEHS and the 
known concentration of the cylinder gas. A CE test procedure 1s performed to document the accuracy and 
: inearlty of the monltorlng equlpmant over the entlre maa8uremen~ range. 

2 . 1 . 2.9 Relative Accuracy (RA) . A comparlson of the CEM$ response to a value measured by a performance 
t.est method (PTM J . The PA test is used to va l idate ~h. calibra~lon technique and verify the ability of the ~~ 
to provlde representatlve and accurate measurements. 

2 .1. 2 . 10 ?erfo=mance Test Met nod ( P~ l . : he sAmplin~ ~~d analysis procedure used to obtain reference 
~aasurements t or comparlson t o ~W£ ~easurements. :he applicabl e test metnods are Method 10, lOA, or lOB (for 
: he cete~natlOn of CO) and Metnoc J or JA ( fer ~~e deter=lna~lo n of 0 2 ) . These methods are found in 40 CFR 
?aI': 60 , append:..x A. 

2 .1.2 . 1 ~ ?erfo~nce Specification Test (PST) Period. The period dur ing which CD, CE, response time, 
a nd RA tests are conduc~ed. 

2. 1.2.12 Centro i dal Area. A concentri c area that is geometrically s)milar to the stack or duct cross 
secti on a nd is no greater ~han 1 percent of t.he SLack or duct cross-sectional area. 
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2.1.3 Insr.allat.ion and Measurement. Locat.ion specificat.ions 

2.1.3.1 CEMS Inst.allat.ion and Measurement. Locat.ions. The CEMS shall be inst.alled in a loca~~on ~n 

which measurement.s representat.ive of the source's emiss~ons can be Obt.41ned. The opt.imuc locat.io~ of t.he sacple 
int.erface for t.he CEMS i s determined by a number of factors, including ease of access for cal ibra~!on and 
maintenance , t.he degree t.o which sample condit.ioning will be required, the degree to which i ~ represent. s t.ota l 
e~S81ons, and t he degree to whic h it. represents the comoust.ion Sit.uat.lon in t.he firBDOx. ~he loca~lo n shou!~ 

be as f r ee from in-leakage influences as possible and reasonably frae from severe flow dist.urbances . The sacp l e 
location should be at least two equivalent duct diameters downstream from t.he neareat. control dev~ce, point. of 
pollutant generation , or other point at which a change in the pollutant concentration or ~ission rate occurs 
and at l east 0.5 d i ameter upstream from the exhaust or control device . The equi valent. duct d i ameter i s 
calculated as per 40 CFR part. 60, appendix A, met.hod l, sec~on 2.1. If these criteria are not. achievab l e or if 
the l ocat.ion is otherwise l ess than optimum, the possibility of stratification should be checked as described 
1n Section 2.l.3.3 to determine whether the location would cause failure of t.he relat.ive accuracy t.est.. 

2 .1 .3 .1.1 For extract.ive or point. i n-sit.u CEMSs. t.he measurement. point should be wi thi n or centrally 
l ocated over t he centroidal area o~ the stack or duct cross sect.ion . 

2.1.3.1.2 For cross-stack CEMSa, t.he effect.ive measurement. path should (1) have at least. 70 percent. of 
t.he pat h .... i t.hi n t.he inner 50 percent. ot the stack or duct. cross-sect.ional area or ( 2 ) be cen1:rally locat.ed over 
any part of the cent.roidal area. 

2.1.3 . 1.3 Both the CO and O2 monitors should be inatalled at the same general location. If this is not 
possible, they may be installed at. different. locat.ions if t.he effluent gases at. bot.h sample locat.ions are not 
strat.ified and there is no in-leakage of air beeween aampling locations. 

2 .1.3.2 Performance Test Method (PTM ) Measurement Locat.ion and Traverse Points. 

2.1.3.2.1 Select an accessible PTM measurement. point. at least t.wo equivalent. dieaters downstream from 
the nearest cont.rol device, the point of CO ganerat.ion, or ot.her point at. .... hich a change in t.he CO 
concent.rat.i on may occur, and at. leas t. a half equivalent. diamet.er upst.ream from the effluent. eXhaust. or cont.rol 
dBV~ce. When poll utant concent.rat.ion changes are due solely t.o diluent leakage (e.g., air heat.er le&kages ) and 
CO and 02 are simultaneously measured at. the same locat.ion, one half diamater may be used in place of t.wo 
equivalent diamet.ers. ~he CEMS and PTM locat.ions need not be the same. 

2 . 1.3.2.2 Select. t.raVBrse point.a t.hat ensure acquiaition of represent.ative samples over the stack or 
duct cross section . At a minimum, est.ablish a measurement. line that passes through the cent.roidal area in the 
direction of any expect.ed stratificat.ion. If this line interferes .... it.h the CEMS measurement.s, displace t.he line 
up to 30 em (or 5 percent. of the equivalent diamet.er of t.he cross section, whichever is less) from the 
centroidal area. Locat.e t.hree traverse points at. 17, 50, and 83 percent of the measurement line. If t.he 
measurement line 1s no longer t.han 2.4 meters and pollu~t stratificat.ion is not. expected, t.he tester may 
choose to locate t he three t.raverse points on the line at. 0 . 4, 1.2, and 2. 0 met.ers frem t.he stack or duct .... all. 
This opt ion must. not be used at a sit.e 10cat.ed within eight equivalent di amet.ers downstream o f a flow 
disturbance. The tester may select ot.her traverse po~nt.s, provided that t.hey can be shown t.o the sat.isfaction 
of the Administrator to provide a represent.at.ive sample over the stack or duct cross-section. Conduct all 
necessary PTM tes~s .... it.hin 3 em of t he select.ed traverse points. Sampling must not. baperformad .... ithi n ) em of 
t he duct or stack i nner .... all. 

2.1.).3 Stratification Test Procedure. St.rat.ification is defined as a difference in excess of 10 
percent bet. .... een t he average concentrat.ion in the duct or s!.Ack and the concent.ration at any point. more than 1. 0 
meter f rom the duct or stack .... all. To det.ermine .... hether effluent. st.rat.i fication exists , a dual probe syst.em 
snould be used t o det.e~ne the average effluent concen~at. ion .... hil e measurements at each t raverse poi nt. are 
being made. One probe, located at. the stack or duct cantroid, i8 used as a st.ationary reference point to 
indicate t.he change in effluent. concentration over t.ime. The second probe is used for sampling at the traverse 
point.s specified in method 1, appendix A, 40 CFR part 50. The monitoring syst.em samples sequentially at the 
reference and traverse po~nt.s throughout the test. i ng period for five minutes at each point . 

2 .1.' CEHS Performance and Equipment Specificat.ions 

Tab l e 2 . 1-1 summarizes the performance specif1cations for ~he CEMSs. Two sets of standards for CO are 
g i ven; one f or l ow-range and another for high-range measurement.s . The high-~ange specificat.iona relate t.o 
measurement. and quan~1fication of short duration high concent.ration peaks, while the low-range specificat.ions 
relate to t.he overall average operating condit.ion of the burning device. The dual-range specificat.ions can be 
met by using (1 ) one analyzer for each range, (2) a dual range unit, or (3) a single measuremen~ range 
inatr ument. capable of meetlng bot.h specificat.ions with a single unit. . Adjustments cannot be made to t. he 
ana lyze r berween dete=c~nation8 of l ow- and high-level accuracy ~ithin the single measurement ran;e. In the 
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second case, when the concentration exceeds the span of the l ower range. ~e data a::c:;o,;:!:c.t!c,- systeJ:i re::oraer 
ana: : SW1t::h ~o the high range automatically. 

2 . : . ':.1 CDiS Span Va l ue. In order to meaaure to,igh and low concentrat10ns wi~':. ~he sa::e or s :..::::ar 
degree of accuracy, the mAXllDum ranges {span values) are specified for 10'00' and high range analyzers. :'he spa.,,: 
values are 11sted in Table 2.1-2. Tier I and Tier II format defir.i~ions are established 1n 40 CFR p~~ 266, 
sill:)pa r~ H. 

Table 2 . 1-1-Performance Specifications of CO and O2 Monitors 

Para.:neter 

Calibra:lon cri!: 2~ 

hours . 

Calibrat10n error. 

Response ti::>e. 

Relatlve accuracy2 . 

CO monitors 

Low range 81gh range 

:!<90 ppm 

.52 min .52 min s 2 min 

(incorporated i!l CO RA 

calculation ) 

FOOTNOTE: IFor Tier II, CO and CE are ~3\ and ~S\ of twice the permit limit, respectively. 

FOOTNOTE: 2Expressed as the aum of the mean absolute value plus the 95\ confidence interval of a 
serles of measurements. 

FOOTNOTE : 3The greater of 10\ of PTM or 10 ppm. 

Table 2 . 1-2-CEMS span Values for CO and O2 Monitors 

7ier : ro lling average 
"!o:rr.at . 
7!er :: r ollin; average 
!"or::-at. 

co monitors 

Law range ( ppm ) 

200 

2 X penni t. lim! t.. 

H1gh range ( ppm) O2 monitors (percent ) 

3,000 25 

3,000 25 

2.: .':.2 Daily Calibration Gas values. The owner or operator must choose calibration ga8 concentrations 
( or cali~ra~:on filters for i n- sltU systems) ~at include zero and high-level calibration values fo r the daily 
c alibra~lon cheCKS. For a 81ngl e mea8urement range monitor, three co calibration ga8 co ncentrations (or 
cali~ration fil ters fo: in-situ systems) shall be used, i.e., the zero and high-levsl concentrations of the 
:cw-:ange C~ analyzer and the high- l evel concentration of the high-range 00 analyzer. 

2 .1.4. 2 . 1 The zero l evel for the CO or O2 analyzer may be betveen zero and 20 percent of the span 
value, e.g., 0- 40 ppm for low-range co anal yzer, 0-600 ppm for the high-range CO analyzer, and 0-5 percent for 
t.!le 0.., ana lyzer ( for '!'ier I) . 
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2.1.'.2.2 The high-level concentration tor the CO or 02 analyzer shall be between 50 and 90 perce~~ o~ 
the span value, i.e., 100-180 ppm for the lew- range CO analyzer, :500-2700 p~m for ~he h~gh-range CO ana l yzer, 
anC 12.5-22.5 percent 02 for the 02 analyzer. 

2 . 1.4.3 Data Recorder Scale. The strip char~ recorder, computer, or digital recorder must be capable 
of recording all readings within ~he CEMS's measurement range and shall have a reso lution ot 0.5 percent o~ 
span value, i.e., 1 ppm CO for low-range co analyzer, l5 ppm CO tor h~gn-range CO analyzer, and C.l percen~ Cz 
tor the O2 analyzer. 

2.1.'.4 Response Time. The response time for the CO or 02 monitor shall not exceed 2 cinutes to 
achieve 95 percent of the final stable value. 

2 .1 . 4.5 Calibration Drift. The CEMS must allow the determination of CO at the zero and high-level 
values. The CD must be determined separately for CO and 02 monitors i n terms of concentration. The CO CEMS 
calibration response must not drift or deviate from the reference value of the calibration gas (or ca!ibrat~on 
filters for in- situ systems ) by more than 3 percent of the span value after eaCh 24-hour period of the 7-day 
test, i .e., 6 ppm CO tor the low-range analyzer (Tier I) and 90 ppm for the high-range analyzer, at both zero 
and h~gh levels. The O2 monitor calibration response ~st not drift or deV1ate from the reference value by more 
than 0.5 percent O~ at bOth zero and high levels. 

2.1.' . 6 Relative Accuracy. The result of the PA test of the CO CEMS (which incorporates the 02 
monitor) must be no greater than 10 percent of the mean value of the PTM results or must be within 10 ppm CO of 
the PTM results, whichever is Ie •• restric~iva. The ppm CO concen~a~ion shall be corrected ~o 7 percen~ 0z 
before calculating the RA . 

. 2.1.4.7 Calibration Error. The mean difference between the CEMS and reference values a~ all three test 
pointe (see Table 2 .1-3 ) muat be no greater chan 5 percent of span value for CO mon~tors (i .e., 10 ppm CO for 
low range Tier I CO ana lyzers ,nd 150 ppm CO for high range CO analyzers) and 0.5 percent for O2 analyzers. 

2.1.4.8 Measurement and Recording Frequency. The sample to be analyzed shall paaa through the 
measurement section of the analyzer without interruption. The detector shall meaeure the sample concentra~ion 
at leaet once every 15 seconds. An average amiaaion rate ehall be computed and recorded at least once every 60 
seconds . 

2.1.4.9 Hourly Rolling Average Calculation. ~he CEMS shall calculate every minute~n hourly r olling 
average, which is the ar ithmetic mean of the 60 most recent 1-minute average values. 

2.1.4.10 Retest. If the CEMS produces results within the specified criteria, the test is successful. 
If the ~~ does not meet one or more of the criteria, the necessary corrections must be made and the 
performance tests repeated. 

2 . 1.5 Test Periods 

2 . 1.5 . 1 ?retest Preparation Period. Install the CEHS, prepare the P~ test site according to the 
9pecif1ca~10ns 1n section 2. :.3, and prepare the ~~ for operat~on and calibration according to the 
manufacturer's wr~tten instructions. A pretest conditioning period s~milar to that ot the 7-day CO test is 
recommended to verify the operational StAtus of the eLMS. 

2.1 . 5 . 2 Calibration Drift Test Period. While the facility is operating under normal conditions, 
deter~ne the CD at 24-hour intervala for seven consecutive days according to the procedure given i n section 
2.l.6.1 . All CD dete~nations must be made follow1ng a 24-hour parlod during which no unscheduled maintenance, 
repair, or adjustment takes place. If the combustion unit is taken out of service during the test period, 
record the onset anc curation of the down~ime and con~lnue the calibratlOn drift test when the unit resumes 
opera~~on. 

2.1.5.3 Relative Accuracy Test Period. Conduct the RA test according to the procedure in section 
2.1.6.' while the tacility is operating under normal conditions. RA testlng for CO and 02 shall be conducted 
s~ultaneously eo that the reaults can be calculated for CO corrected to 7 percent 0Z" The RA test shall be 
conducted du=ing the CD tast period . It is empnas1zed that during the C~ test period, no adjustments or repairs 
may be made to the ~-MS other than routine calibration adjustmen~s performed immediately following the daily CO 
dete~nation. 

2.1.5.4 Calibration Error Teat and Response Time Test Periods. Conduct the CE and response time tests 
during the CD test period. 

2.1 . 6 Performance Specification Test Procedures 
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2 . 1 . 6.1 Calibra~ion Drl!~ TeB~ . 

2.1.6.1.l Sampl1ng S~ra~egy. Conduct tho CD teB~ for all mo~l~orB a~ 24-hour !r.tervals for sever. 
consecutive days uS1ng callbrat.10n gasos at the t. .... o ( or -:hree. i : appllcable ) c::mcent.rat.;on levels spec:';~:l.ec _ .. 
s8Ctlon 2.1.4.2. In~roduce ~he callbra~lon gases into the sampling systBm as close to the sampl:l.ng ~rcce o~-:!et 

as practical . The gas shall pass through all filtera, scrubbers, conditioners, and other ~~ c~ponents used 
CUI:l.r.g normal sampling . If per:l.oCic aut.omat1c or manual adju8~ants are made to the CLMS zero and ca!!~ra~~or. 
sett:l.ngs, conduct the CD teat i~ediately before theae adjustments , or conduct it in sucr. a .... ay that the CD ca:
be det.ermined. Record the CEMS response and aub~act this value from the reference (calibra~ion gas) value. :0 
meet the specification, none of the differences shall exceed the limits specified in Ta~le 2. 1-1. 

2.1 . 6 . 1 . 2 Calculations. Summarize the reaults on a data sheet. An example is shown 1n Fig~e 2.:-:. 
Calculate the differences between ~he CLMS responses and the reference values. 

2.1.6.2 Response Time . Check the entire CEMS including sample extraction and transport, s~ple 
conOition:l.ng, gas analyses, and the da~a recording. 

2.1.6.2.1 Introduce zero gas 1nto the aystem. For extractive systems, introduce the cali~raticr. gases 
at the probe as near to the sample location as possible. For In-sltu system, introduce the zero gas a~ a P01r.~ 

such that all components active 1n the analysis are tested. When tne system out?U~ has stabilized ( no cnar.ge 
greater than 1 percen~ of full scale for 30 seconds), s .... i~ch to mon:l.tor stack effluent and wait for a stable 
value. Record the time (upscale response time) requ~red to reach 95 percent ot the tinal stable value . 

2.1.6.2.2 Next, introduce a high-level calibra~ion gas and repeat the above procedure. Repeat the 
e ntire procedure ~hree ~imes and determine ~he mean upscale and downscale response ~imes. The longer of ~he two 
means is the system response time. 

2.1.6.3 Calibration Error Tes~ Procedure. 

2.1.6 . 3 . 1 Sampling Strategy. Challenge each monitor (both low- and high- range CO and O2 ) with zero gas 
and EPA Pro~ocol 1 cylinder g4ses at three measurement point. within the ranges specified in Table 2.1-3. 

Table 2.1-3-Calibr4~ion Error Concentration Range. for Tier I 

Measurement point 

, 

GAS Concentration Ranges 

ca , ppm 

Low range 1 

0-40 
60-80 
140-160 

81gh range 

'0-600 
900-1200 
2100-2400 

0, 
percent 

0-' 
8-10 
14-16 

FOOTNOTE: 1For Tier II, the CE spec!!ications for ~he low-range CO CEMS are 0-20\. 30- 40\, and 70-80\ 
of 't'W:l.ce the permit limit . 
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CAUBRATION '-40NrTOR PERCENT 
DAY DATE TIME VALUE RESPONSE DIFFERENCE OF SPAN' 

1 

2 

ZERO' 3 
LOW 

LEVEL • 
5 

6 
. 

7 

1 

2 

HIGH 3 
LEVEL • 

5 
. 

6 

7 

.~ ."e.,.,. Cntona : S 5"" oi soan Nd1 clay to< __ days. 

Fi~ure 2 .1-1 Ca l ibra tion Dri=~ Determination 
431. 12190 
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2.1.6.3.1.:' :!: a s1ngle Uleasurement ::ange is used. the calio::atlon gases used i::. t.r.e dai!y CD cnecKs 
: if tney are P:otocol 1 cylinder gases and mee~ t.ne crlt.erla 1::' B8Ct.lon 2.~.6.J.: ) may De usea fo: det.e:::lnlng 
CEo 

2.1.6.3.1.2 Operate each manito:: in it.a nc=mal a4:pling mode as nearly as possible. :he cali~ratlon 
gas shall be injected into the sample system as close to the sampling probe outlet. as pract1cal anc shoulc pass 
through all CEMS components used curlng normal sampllng. Challenge the C£MS t~~ee non - consecut.lve t~es at. eac::. 
meaeurement point and record the responses. :he duration of each gas injection should be suf!:ic lent. t.o ensure 
t.hat the CEMS surfaces are conditioned. 

2 . 1 . 6.3.2 Calculations. S~r1ze the results on a data sheet . An exazple data sheet lS showr. l:":. 
Figure 2.1-2. Average the differences between t.ne lnstrument response and the certified cylinder gas value fo:: 
each gas. Calculate three CE results (five CE ::esults for a slngle-range CO CEHS) according to Equatlon 5 
( section 2.1.7.5). No confidence coefficient 19 used in CE calculations. 

2.1 . 6.4 Relative Accuracy Test Procedure. 

2.1.6.4.1 saJllpling Strategy for P'lM tests. Conduct. t.::e PTM tests in euch a way t.hat. they .... il! Yleld 
measurements representative of the em1ssions !::om the source And can be co::related to the CEHS data . A:t.hough 
it. is preferable to conduct the C: . ciluent. ar.c mcis~ure ( ~! ~eeded) s~ultaneouely, ~o~sture measurema~ts 

that are taKen witnin a 60-minut.e perlod whlct includes the s~ultaneou8 CO and O2 measurements may be used to 
calculate the dry CO concentration. 

Note: At times, CEMS RA ~ests may be conducted du::!ng lncinerator performance teets . :n ~hese cases. 
PTM results obtained during CEHS RA teate may be uaed to determine compliance with incinerator em1ssions limits 
as long as the source and test conditions are co~a1st.en .. wlU'. the applicable regulations. 
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SOURCE: DATE: 

MONITOR: LOCATION: 

SERIAL NUMBER: SPAN: 

~ 

RlM 'CAUBRATlOH MONITOR DIFFERENCE 
NUMBER VAlUE RESPONSE 

, • ZIft) 

2·MId 

3· 

4·MId 
5 • ZIft) 

a· 
7· ZIft) 

a·MId 
9· High 

MEAN DIFFERENCE. 
CALIBRATION ERROR. ~ 

Figure 2.2-2 Calibration Error Detercination 
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:.:.6.4.2 Performancs Tes~ Methods . 

:.:'6 . 4.2.1 Unless othennse specified :.::. :.::s regulat..lo::s. lD8t.hod ) c=- )A and Cletnoc!. Ie, lOA. 0:- lOE 

( 40 CFR part 60, appendix A ) axe the teat metnoes !;:=- =: and C:::. =-Bspectlve ly .... ""lte a sample t.raverse o!: a:. 
least 21 ~nutes, sampling for 7 ~nu~a at eacn c! t~ee traverse polnts ( S8e sec~:.on ) . 2}. 

2.1.6.4.2.2 When the installed CEMS uses a ::.o"dlapers:lve ~"fraxed r ~~:" ) analyzer, ~t.hod 10 shal: use 
the alternative interference trap speciUed ln sect.~cn :'0 . : o! .... :-.6 ::II9t.nod • .-'...'1 .:~~ :. or ...... hich may oe approved by 
t.ne Adminis"t.rat.or 1n canain caae a, would allOW' U:e t.est to be cc!".cuct.ed ua:.:-.<; ::II9t.nod 10 w1t.'"1out t.he 
int.erference trap. Under this opt.ion, a laborat.ory :::.~rterence test. :.s per!c~ec !o:- the analyze r p:-:.or to t~e 
field test. The labora"t.ory interference tes"t. .lnc1'..1oea t.ne aM:y8~s o! SC:!, :'::. a:-.c ==2 calibr at:.on gases over 
tne range of expec"t.ed effluent concentrat.ions. Accept.anle per!or-~~ce 18 l::C:cat.ec !! t.he CO analyzer response 
to eacn o! the gase8 is less than I percent of tne appl:cable ~aaa;.:.rement r ~~;~ c! t.he Analyzer. 

2 .:. 6 . 4.) Number of P'n'! Tests. Conduct. a =..lnlIl:um of n : ne a8t.a of a':: :-.ece8aaI"j ~ t.ests . : ~ more t.n~n 

nine Bets are conducted, a maxlmum of tnree set.a may os r eJsct.ec a~ t.he te8~=-'8 c:.scret.:.on. ~e t.c~l ~umoer 
of se"t.s used t.o det8rIlUne the RA must be qrB4t.er t..!:an or &qua': :.c :-. :. ne. A:': ::4:'.4. ::;cluding the reJ ect.eo dat..a, 
must be reported. 

2.1 . 6.4 . 4 Correlation of PTM ~~d CEMS Dat.a. ~ne t.i:e ~,e c;.:.r.ation c~ 84=~ p~ t.est. ~~n and t.he C~~ 
response t~me should be consider ed in correlat.:. ng ~ne dat.a . Use ~~e C~~ !~'-4. =~ ~ ?~t. ( the one ~sed ~or 

reporti ng ) to det.erm..J.ne .an in"t.egrated average CO concen~ation !or Bach P~ ~est. r:.:o . contin: that the pal!" o~ 
resu l ts are on a conS:lstent moisture and O2 concent.ration bas18. Edcn int.eg=-a~ee ~~~ value should then be 
compared against. the corresponding average PTM value. : f tile c:; ==ncent.ra-:.:.o::. =aas;.:.red by the CEMS is 
normalized to a spec:.fied diluent concent.rat.lon, ~~e PTM reeu l :.s sna~l be no!"=a_:=ed to the same value . 

2 .1.6.4.5 Calcula"t.10ns. Summarize t.he results on .a ciat..4 sneet. . Calc;.:.:ate trle mean of the P"I'M values 
and calcul ate the arithmetic differences be~een the ?TM and the :EMS data sete. 7he mean of t.he differ ences, 
st..andard deviation, confidence coefficient, and CEMS RA should oe calculataa ~8:~g Equations I t.hrough 4. 

2.1 . 7 Equations 

2.1.7.1 Ari thmet.ic Mean ( . (j). Calcula te, c! of tile d!f~eIenC8 of a c.at.4 set using Equa tion 1. 

a - , ( :'q . 
:1. 1 -

· ... here : n E Number of data points . 

d, Algebraic sum of the individual difference d,. 

Whe n the mean of the differencea of p.a.lrs of data ia calc:.: l ated, correct the data for moi s ture, if 
applicable . 

2.:.7.2 Standard Deviation IS ... ) . Calculate Sa using Equat:O:1 2 . 

If n 

I d, 
S, - c.,2 , - , 

Y' n::; 
n' l 

2 . :. 7 .3 Confidence Coefficient. (CC). Calculate the 2. 5 percent error cc (one-tailed) using Equation 3. 

where : 

CC t to.975 §d 
'n 

to.g75 z t - value ( see Table 2.1-4 }. 

( Eq. ) ) 
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Table 2.1-4-t-Va1uBs 

2 
) 

4 

5 

6 

t o • 975 

12 . 706 
4 . 303 
3.182 
2.776 
2 . 571 

7 , 
9 
10 

11 

t. O• 975 

2.447 
2.365 
2.306 
2.662 
2.228 

12 
13 
14 

15 
16 

FOOTNOTE: aThe values in this table are alraady corrected for n-1 degrees of freedom. 
Use n equal to the number of individual values. 

where: 

2.1.7 . 4 Relative Accuracy. Calculate the RA of a ae~ of data using Equation 4. 

RA - Id1 • Icc ! x 100 

PTIi 

(£q . Go ) 

d: '" Absolute value of ~he mean of ~he d i fferences (Equation 1). 
cc • Absolute value of ~he confidence coefficient (Equa~~on 3). 

PTM = Average reference value. 

2.1.7.5 Calibra~ion Error . Calculate CE using Equa~ion 5. 

C~ - l \ x 
.5 

100 

(Eq. 5\ 

where: 

d = Mean difference between CEMS response and t.he known reference concen~rat.ion. 

2.1.8 Report.ing 

to.975 

2.201 
2.179 
2.160 
2.145 
2 . 131 

At a minimum. sucmarize in tabu l ar fore t.he results of ~he CD, RA, response time, and cr test, as 
appropriate. Inc.lude all data sheeta, ca lculat~ons, C~ data recorcs, and cylinder gas or reference materl.al 
certifications. 

2.1.9 Alternative Procedure 

2 . 1.9.1 Alternative RA Procedure Rat.ionale . Under same operating conditions, it may not be possible to 
obtain meaningful results using the RA test procedure. :his includes conditions where consistent, very low CO 
emissions or low CO emisaions interrupted periodically by short durat.ion, high level spikes are observed. It 
may be approprl.ate in these Cl.rcumstances to wal.ve tne PTM RA test and substitute the following procedure. 

2.1.9.2 Alternative RA Procedure. Conduct a cc:plete ~~ Status check following the manufacturer's 
wri~ten ins~uct~ons. The check should include operat~on of the l.ght source. signal receiver, timing mecnanism 
funct~ons, data acquisition and data reduct~on funct.ons, data recorders, mechanically operated functions 
(mirror movements, cal~bration gas valve operations. etc.), sample !~lters, sample line heaters , moisture 
traps. and o~her related functions of the CEMS, as applicable. All parts of the CEMS must be functioning 
properly before the RA requ~ramant can be wal.ved . ~~e .nstruments ~U8t also have successfully passed the CE and 
CD requirements of the performance SpBClficationa. Subst1tutlon of the al~rnative procedure requires approval 
of the Regional Administrator. 
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2.1 . 10.1 A daily calibration check for each moni~or. 7hB cali~ra~io,- =JS~ be a~justed i: ~ne ChecK 
i nd~cates the ~nstrument's CD exceeds the specif~cat~on Bst&b l~snec ~n 8Bct~Or. 2. :.4.5. The gases sna!: be 
inJected as close to the probe as possible to prov~de a Check o f ~ne ent~re sampl~ng system. :! an alternatlve 
callbrat~on procedure is desired (e.g., direct l,- Jectlons or gas cells ), subjec~ to Administrator app r oval, ~ne 

adequacy of this alternative procedure may be demOn~trated during the initial 7-day CD test. Per~od~c 
compar~sons of the two procedures are suggestad. 

2.1.10.2 A daily system audit. The audit must include a review of the calibration check data , an 
inspection of the recording system, an inspection of the control panel warn~ng lights, and an inspection of the 
sample transport and interface system (e.g., flowmeters, filters ) , as appropriate. 

2.1.10.3 A quarterly calibratlon error (CE) test . Quarte.=ly RA tests may be substituted for the CE 
test when approved by the DirectOr on a caae-by-case baaia. 

2 . 1.10.4 An annual performance specification test. 

2 . 1 . 11 References 

1 . Jannke, James A. and G.J. Aldina, ''Handbook: Continuous Air pollu~~on Source Monito:::.r::; Systams," 
U.S. Env~ronmen~l ProtectiOn Agency Technology Transfer, Cinclnnati, Ohio 45266, LPA-625/6-79-00~, June 1979. 

2. "Gaseous Continuous EmissiOns Monitoring Systama-Parfonna.nce Specification Guideline s for S02' NOx ' 
CO2 , 02' and TRS." U.S. Environme ntal prot.ection Agenc:"}' OAQPS, ESED, Research Triangle Park, Nonh Carohna 
27711, EPA-450/3-82-026, October 1982. 

3. "Quality Assurance 8andbook for Air Pollution Maasuremen"t Systems: volume I. Principles. " U.S. 
Environmen~al Protection Agency ORD/EMSL, Research Triangle Park, North Carolina, 27711, EPA-600/9-76-006, 
December 1984. 

4. M.1cnie, Raymond, M. Jr., e"t. a1., ' 'Performance Test Results and Comparative Data for Designated 
Reference Metnods for Carbon Monoxide," U.S. Env:lronmental Protection Agency ORD/El'tSL, Research Triangle Park, 
North Carolina, 27711, EPA-600/S4 - 83-013, September 1982. 

5. Ferguson, B. B. , R. E. Leater, and W.J. Mitchell, 'Tield Evaluation of Carbon Monoxide a nd 8ydrogen 
Sulfide Con'tinuous Emission Monitors at an Oil Refinery," U.S. Environmental Protect.ion Agency, Research 
Triangle Park, North Carolina, 27711, EPA-600 / 4- 82-054, AUgUAt 1982. 

2.2 Performance Specifications for Continuous Emission Monitoring of HydrocarbOns for Incinerators, Boilers, 
and· I ndust.r:la l Furnaces Burning Hazardous Waste 

2.2. 1 Applicability and Principle 

2.2 . 1.1 Applicability. These performance specifications apply to hydrocarbon (RC) continuous emission 
~onitoring sys'tems (CEMSs) installed on ~ ncinerators, boilers, and industrial furnaces burning hazardous waste. 
The spec~ficat~ons lnclude procedures which are lntended to be used to evaluate the acceptability of the CEMS 
at t.he tlme of its i nstallation or whenever specified in regulations or permits. The procedures are not 
designed to evaluate CEMS performance over an extended period of time. The source owner or operator is 
responsible for the proper calibration, maintenance, and oparation of the CLMS at all times. 

2 . 2 . 1 . 2 principle. A gaa sample is extracted from the source through a heated sample line and heated 
t"ilter (except as provided by section 2 . 2.10 ) .to a flame ionization detector (FlO). Results are reported aa 
volume concentration equivalen"ts of propane. Installation and measurement location specifications, performance 
and equipment specifications, teat and data reduction procedures, and brief quality ass urance guidelines are 
included in the specifications. Calibration drift, calibration error, and response t.ime testa are conducted to 
determine conformance of the CEMS with the specifications. 

2.2.2 Definitions 

2 . 2 . 2 . 1 Continuous Emission Monitor i ng System ( CEMS ) . The total equipment used to acquire data, which 
includes sample extraction and transport. hardware, analyzer, data recording and processing hardware, and 
software. The system consists of t.he follow~ng maJor su~systemB: 

2.2.2.1.1 Sample Interface. That portion of the sysuam that is used for one or more of the following: 
Sampl e acqu i slt.ion, sample t.ranspor"t4tion, sample conditioning, or protection of the analyzer from the effects 
o f ~~e stack eff luent. 
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2.2.2.1.2 organic Analyzer. That portion of the system that senses organic concen~a~ion and generates 
an o~tput proportional to the gas concentration. 

2 . 2 . 2 . 1.3 Data Recorder. That portion of the system that records a permanent record o! the measurement 
values. The data recorder may include automatic data reduction capabilities. 

2.2 . 2.2 Instrument Measurement Range. The difference ba~een the minimum and max~mu: cor.centratior. 
that can be measured by a specific ins~rument. The mnimum is otten st.ated or assumed to bEl zero and the range 
expresaed only aa the maximum. 

2 .2.2.3 Span or span Value. Full scale instrument measurement range. 

2.2.2.4 Calibration Gas. A known concentration of a gas 1n an appropriate diluent gas. 

~.2.2.5 Calibra~ion Drift (CD). The difference in the CEMS ou~put readings from the established 
reference valUe after a st.ated period of operation during which no unscneduled maintenance, repa~r, or 
ad j ustment takes place. A CO teat is performed to demonstrate the st.ability of the CEMS calibration over time. 

2. 2 .2.6 Response Time. The time interval between the .tar~ of a step Change in the systBe lnput (e.g., 
change of calibration gael and the time when the data recorder displays 95 percent of the final value. 

2 . 2.2.7 Accuracy. A measurement of agreement bEI~een a measured value and an accepted or true value, 
expressed as the percent.age difference be~een the true and measured value. relative to the true value . For 
these performance specifica~ions, accuracy is checked by conduc~ing a calibration error (CE) test. 

2 . 2.2.9 Calibration Error (CE ) . The difference be~ .. n the concentration indicated by the CEMS and the 
known concentration of the cylinder gas. A CE test procedure is performed to document the accuracy and 
l inearity of the monitoring equipment over the entire measurement range. 

2.2.2.9 Performance Specification Teat (PST) Period. The period during ~hich CD, CE, and response time 
~es~s are conducted . 

2.2.2 . 10 Centroidal Area. A concentric area that is geometrically similar to the stack or duct cross 
section and is no greater than 1 percent of the stack or duct cross-sactional area. 

2. 2 . 3 Installation and Measurement Location Specifications 

2.2. 3 .1 CEMS Installation and Measurement Locations. The CEMS shall be installed in a location in 
wh i ct ~easurements representative of the source's emissions can be obtained. The optimum location of the sample 
i nterface f or the CEMS is determined by a number of factors, including Base of access for calibration and 
maintenance, the degree to which sample conditioning will be required, the degrae to which it represents total 
e~s8ions, and the degree to which it represents the combustion situation in the firebox. The location should 
be as free from in- l eakage influences as possible and reasonably free from severe flow disturbances. The sample 
l ocation s nould be at l east two equivalent duct diameters downstream from the nearest control dev~ce, point of 
pollutan~ generation, or other point at which a change 1n the pollutant concentration or amission rate occurs 
and at least 0 .5 diameter upstream from the exhaust or control dav~ce. The equivalent duct diameter is 
c a l cu l ated as per 40 CFR part 60, appendix A, method 1, saction 2.1. If these criteria are not achievable or if 
t he lOCatlOn is otherwise less than optimum , the possibility of stratification should be investigated as 
described in section 2.2.3.2. The measurement point shall be ~ithin the centroidal area of the stack or duct 
cross section. 

2.2.3.2 Stratification Test Procedure. Strati~ication is defined as a difference in excess of 10 
percent between the average concentration in the duct or stack and the concentration at any point more than 1.0 
meter from the duct or stack wall. To determine whether effluent stratification exists, a dual probe system 
should be used to determine the average effluent concentrat~on while measurements at each traverse point are 
belng ~ade. One probe, located at the stack or duct centroid, is used as a stationary reference point to 
lndlcate the change in effluent concentration over time . The second probe is used for sampling at the traverse 
pOlntS specified in 40 CFR part 60 appendix A. method 1. The monitoring system samples sequentially at the 
reference and traverse points througnout the testing per~od for five minutes at each point. 

2.2.4 CEMS Performance and Equipment Speci~ications 

:f this method is applied in highly explosive araaa, caution and care shall be exercised in choice of 
equipment and installation. 

2.2 . 4 .1 Fl4Q6 Ioni~ation Detector ( FlO) Analyzer. A heatad FlO analyzer capable of meeting or _ 
exceedi ng the requirements o ~ these specifications. Beatad systems shall maintain the temperature of the sample 
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gas bet .... een 150 DC ( 300 OF ) and 175°C (350 OF) t.~.:ougho;.:t the syst.sc . ':'"h:lS req\,;~res a:1 syst.em co::;x>ner.t.s suc;'. 
as tne p=ODe, calibrat10n valve, filt.er, sam?le llnes, p~, ~~C ~e FlO to De kept heated at. a:l :.~es Sl..:='
that no mOlSture 1S condensed out. of the syst~ . 

Note: As specified in the regulations, unhsated BC CEMa may be considered an acceptable lnte:~ 
alternative monitoring technique. For additional notes, see section 2.2.10 . The essential c~ponents c! :.~e 

measurement system are described belo .... : 

2.2.4.1 . 1 Sample Probe. Stainless steel, or equivalent. to collect a gas sample trom the cer.troida! 
area of the stack cross-section. 

2.2.4.1.2 Sample Line. Stainless steel or Teflon tUbing to transport the sample to t.he analyzer. 

Note : Mentlon of trade names or specific products does not. constitute endorsement by the Envlronmen~l 
i?rotect1on Agency. 

2.2.4.1.3 Calibration Valve Assembly. A heated three-way valve assembly to direct the zero and 
calibration gases to the analyzer 19 recommended. C~~er methods, sucn as qulck - connect I1nes, to route 
c a l ibratlon gas to the analyzers are applicable. 

2.2.4.1 . 4 Particulate Filter. An in-stack or out-of-stAck slntered stalnle9S steel filter 19 
recommended if exhaust gas particulate loading is significant. An out-of-stack filter must be heated. 

2.2.4.1.5 Fuel. The fuel specified by the manufacturer (e.g •• 40 percent hydrogen/60 percen~ helium, 
40 perc en .. hydrogen/60 percen .. nitrogen gaB mixt.ures, or pure hydrogen ) should. be used. 

2.2.4.1.6 Zero Gas. Bigh purity air .... itt. leaa than 0 . 1 parta per million by volume (ppm ) Be as me .. hane 
or carbon equivalen .. or lea8 than 0 .1 percent o! the span value, .... hichever 1S greater. 

2.2.'.1.7 Calibration Gases. Appropriate concentrations of propane gas (in air or nitrogen). 
Preparation of the calibration gases should be done according to the procedures in EPA Protocol 1. In addition, 
the manufacturer of the cylinder ga8 should provide a recccmended shelf life for each calibration gas cylinder 
over which the concentration does not change by more than 1 2 percent from the certified value . 

2.2.4.2 CEMS Span Value. 100 ppm propane. 

2.2.'.3 Daily Calibration Gas Values. 7he owner or operator mus t choose calibration gas concentrations 
that include zero and high-level calibration values . 

2.2.4.3 . 1 The zero level may be between 0 and 20 ppm (zero and 20 percent of the span value) . 

2 . 2.4.3.2 The high-level concentration shall be between 50 and 90 ppm (50 and 90 percent of the span 
value ) . 

2 . 2 .'.4 Data Recorder Scale. The strip chart recorder, computer, or digital recorder must be capable 
o! recording all readings within .. he CEMS ' s measurement range and shall have a resolut.ion of 0.5 ppm (0.5 
percent. of span value ) . 

2.2.'.5 Response Time. Ths response time fer the CEMS must not exceed 2 minutes to achieve 95 percent 
of the fina l stable value. 

2.2.' . 6 Calibration Drl!t.. =he ~~ mus~ al l ow the de .. ermina .. ion of CD at the zero and high-level 
values. The CEMS calibratlon response must not d.iffer by mere than: ) ppm (: 3 percent of the span value) 
after each 24-hour period of the 7- day tBst at boti'. zero and high levels. 

2.2 . 4 . 7 Calibration Error. ~e mean dl!ference between t.he ~M~ and reference values at all three test 
po i nt.s listed below shal l be no greater than 5 ppc ( : 5 percen~ o! the span value). 

2 . 2.~. 7 .:' Zero Level. Zaro to 20 ppm (0 t.o 20 percent of span value). 

2 . 2.'.7.2 Mid-Level. 30 to 40 ppm ( 30 to 40 percent o! span value). 

2 . 2.4.7.3 Bigh-Level. 70 .. 080 ppm (70 to eo percent of s pan value). 

2 . 2 . '.9 Mea8urement and Recording Frequency, The sample to be analyzed shall pass .. hrough the 
measuremen~ seet.lon of tne analyzer .... lthout int.errup .. lon. Ihe detector shall measure L~e sample concentration 
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2.2.4.7.3 High-Level. 70 to 80 ppm (70 to 80 percen't of span value). 

2.2.'.8 Measurement and Recording Frequency. The sample to be ana lyzed s hall pass t~~oug~ ~~e 
measurement section of the analyzer without 1n'terr~ption. The detec'tC~ shall measure the sample conce~~~a~~o~ 
at least once every 15 seconds. An average ami •• ~on rate shall be ccmputad and recorded at least once every 60 
seconds . 

2.2.'.9 Hourly Rolling Average Calculation . The CEMS shall calculate every minute an hourly =oll~"g 
average, which is the arithmetic mean of the 60 most rece~t I-minute average values. 

2.2 . 4.10 Retest . If the CEMS produces results within the speci!led criteria, the test is successful. 
If the CEMS does not meet one or more of the criteria, necessary corrections must be made and the perfo==ance 
tests repeated. 

2.2.5 Performance Specification Test (PST) Periods 

2.2.5.1 Pretest Preparation, Period . Inatall the CEMS, prepare the P~ test site according to the 
specifications in section 2.2.3, and prepare the CEMS for operation and calibration according to ~e 
manufacturer's written instruc~ions. A pretes~ conditioning par10d si~lar to that of the 7-day C~ ~est 1S 
recommended to verify the operational status of the CEMS. 

2.2.5.2 Calibration Drift Test Period. While the facility is operating under normal conditions, 
determine the magni'tude of the CO at 24- hour int8rvals for seven consecutive days according 'to the procedure 
given in section 2.2.6.1 . All CD daterminations mus t be made following a 24-hour period during which no 
unscheduled maintenance, repair, or adjustment takes place. If the combustion unit is taken out of serv1ce 
during the test per1od. record the onset and duration of the downtime and continue the CD test when the unit 
resumes opera~ion. 

2 . 2 . 5.3 Calibration Error Test and Response Time Test Periods. Conduct the CE and response time tests 
during the CO test period. 

2.2.6 Performance Specification Test Procedures 

2.2.6.1 Calibration Drift Teat. 

2 . 2.6.1.1 Sampling Strategy. Conduct the CD test at 24-hour intervals for seven consecutive days using 
calibration gases at the two daily concentration levels specified in section 2.2.4.3. Introduce the two 
calibration gases into the sampling system as close to the sampling probe outlet as practical. The gas shall 
pass through all C-~ components used during normal sampling. If periodic automatic or manual adjustments are 
made to the CEMS zero and calibration settings, conduct the CD teat immediately before these adjustments, or 
conduct it in such a way that the CD can be determined . · Record the CEMS response and subtract this value from 
the reference (calibration gas) value. To meet the specification. none at the differences shall exceed 3 ppm. 

2.2.6 .1.2 Calculat10ns. Summarize the results on a data sheet. An example is shown in Figure 2.2-1. 
Calculate the differences between t he CEMS responses and the reference values. 

2 . 2 . 6.2 Response Time. The entire systeM including sampl s e~raction and transpor't, sample 
conditioning, gas analyses. and the data recording 1s checked . with th~s procedure. 

2.2.6.2.1 In troduce the calibration gases at the probe as near to the sample location as possible. 
Introduce the zero gas into the system. When the system outpu't has stabilized (no change greater than 1 percent 
of full scale for 30 sec ), switch to monitor stack effluent and wait for a stable value. Record the time 
(upscale response time) required to reach 95 percent of the final stable value. 

2.2.6 . 2.2 Next, introduce a high- level calibration ga8 and repeat the above procedure. Repeat the 
entlre procedure three tlmeS and determine the mean upscale and downscale response times. The longer of the tWO 
means ~s the system response time. 

2 . 2 .6 . 3 Calibration Error Test Procedure. 

2.2.6.3.1 Sampling Strategy. Challenge the CEMS with zero gas and EPA Protocol 1 cylinder gases at 
measurement points within the ranges specified in section 2.2.4 . 7. 

2.2.6.3.1.1 Ths daily calibration gas8s, if Protocol 1, may be used for this test. 

.~ 
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2.2.6.3.1.2 . Operate the CEMS as nearly a. po •• ible in its . normal 

sampling mode . The calibration gas should be injected into the sampling 

system as close to the sampling probe outlet as practical and shall pass 

through all filters, scrubbers, conditioner., and other monitor components 

used during normal sampling. Challenge the CEMS three non-consecutive times 

at each measurement point and record the response.. The duration of each gas 

injection should be for a sufficient period of time to ensure that the CEMS 

surfaces are conditioned. 

2.2.6.3.2 Calculations. Summarize the results on a data sheet. An 

example data sheet is shown in Figura 2.2-2. Average the differences between 

the instrument response and the certified cylinder gas value for each gas. 

Calculate three CE results according to Equation 1. No confidence coefficient 

is used in CE calculations. 

2.2.7 

where: 

2.2.8 

EqUAtions 

2.2.7.1 Calibration Error. Calculate CE using Equation 1. 

CE - I L 
FS 

I x 100 (Eq . 1) 

a Mean difference between CEMS response and the known reference 
concentration. 

Reporting 

At a minimum, summarize in tabular form the results of the CD, 

response time, and CE test. as appropriate . Include all data sheets, calcula· 

tions. CEMS data records, and cylinder gas or reference material certifica

tions. 
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2 . 2.9 Quality Assurance (QA) 

Proper calibration, maintenance, and opera~:=~ c! ~~e C~~ 18 ~ne respon8:::::=Y o! t~e owner cr 
operator. The owner or operator mus~ eSLablish a QA ~ro;r AC =0 uval~~e and mon:~=: :~~ perfcr--ance. As a 
minicum, the QA program must include: 

2 .2.9.1 A daily calibra't.ion check: for eacl": :no,,~t.c r. '!"hB cAl!.::rA~ion must. De AdJus'ted if ':.he check. 
indicates the ins~ument's CD exceeds) ppm. The ga8B8 anal: be inJected as close to tne probe as possible to 
provide a cneck of t.he ent.ire sampling system. I! an alternative calloril~ion procea~e .1S desired (e.g., d.1rect 
injections or gas cells), subject to Administrator approval. the adeqU4CY of thls a::ernative procedure may be 
demonstra ted during the initial 7-day CJ test. Per!.oc!.: :c:parlsons :~ :he two ~rocec~es are suggested . 

2.2.9.2 A daily eystem audit. ~he audit muat .1nclude a revlSW or the cal!OratlOn check. data, An 

inspection of the recording system, an lnspection o! ~ne control pane l warning ::'~"':.s. and an inspection o! the 
sample transport and interface syst8Q (e . g ., flowmet.ers, !!lters ), a8 a~propr1ate . 

2.2.9 .3 A quarterly CE test. Quar 'terly RA teste may be SUD.t1~U'ted for ~e CE tBst when approved by 
the Director on a case-by-case basis. 

2.2 .9.4 An annual parfo:rma.nce specificatlo:-. ~es~. 

2.2.10 Alternative Measurement Technlque 

The regulation. allOW' gas co"c:.~ioning ayst0lt8 to be used ::-: c:o nJunctloJ" .... ::"": unheated 8C C~a during 
an interlm period. Thie gas conditlo:-::.ng may include cool:n; to :-:o~ :ess tnan 4 0 OF anc the use of condensate 
traps to reduce the moisture content o! sample gas ente~ln; t~e F:~ := le88 than : pe~ant. The ga8 
conditioning system, however, must no~ allow the sa:~.e gas to oubo l e :~ough tne :onoensate as this would 
remove water soluble organic compounds. All cQlllponen~s :.lpstream c!" :;-,e conditlonl"~ system should be heated as 
described in section 2 . 2.4 to min~lze operating and malntenance p=oolems. 

2.2.11 References 

1. Measurement. of Volatile Organ1C Compounos-Guidellne Serles. ~. S. Eovlro~ntal Protection Agency, 
Research Triangle Park, North Carolina. 27711, tpA·4 50/2-78-0~:. :~ne 1978. 

2. Traceability Protocol for E8~bli8hl ng ~~e Conce:-:t=atlona o ! Gases Used for Calibration and Audit.s 
of Continuous Source Emiss10n Monl~o=8 , ?rotocol No. : : . U.S . Envlror~ntal ProteCt lOr. Agency ORD/EMSL, 
Research Triangle Park, North Carol:~a, :7711. June :978 . 

3. Gasoline Vapor Emission ~4~r4tory Evalu at!. on-Pa~ 2. ~ . s. Environmental Protection Agency, OAQFS, 
Research Triangle Park, North Caro!l:-:a, : 7711, EM! Report No. 76-GAS-6 . August 1975. 

Secdon 3.0 SAMPLING AND ANALY'!'!CA!. !".E7E::lOS 

J.1 Methodology for the Oete.rmlna-:.:c:: ::! !".ot.als E.:.asl o:'l s ... Exhaust ::;aae9 from 8aza.=dous Waste IncineratJ.on 
and Si=ilar Combustion ProcBsaes 

3.1.1 Applicability and Princ1p1e 

3.1.1.1 Applicability. '!":":is ::e:.~od is beJ.:-.; eBveloped !or :r:.e determinati on of total chromium (Cr)' 
cadmiu= (Cd), arsenic ( As ) . nickel IS: : , ~nganBse : ~~ l , bery:::u= ( Be ) , copper ( Cu). zinc (Zn), lead (Pb ), 
selenJ.um (Se), phosphorus (Plo t:":a::::..:= : ::), s ... 11,'e: rAg). ant!l:IOr.y ( Sb ) . barJ.um (Ba ), and mercury (8g ) suck 
e!lUS810nS frOID hazardous .... aste ir.c:.:-.e~a~ors and s:.:::a.= comnuS~lOr: processes. This method may also be used for 
the determination of particulate ec!8 •• ons follow.r.g ~e proced~e. and precautions described. Modifications to 
the sample recovery and analysis p~ocec~es descr:oec in this pro~co 1 for ~,e purpose of determining 
part.iculate e!lUS8J.ons may potentJ.aLy ::pact the !ror.~ ·hal! merc:.:r)' cetertlUrultion. Mercury emissions should be 
deter::uned ·us.lng EPA method lOlA g:.ve:: :r. 40 CFR p.a:-= 6 ~. 

3.1.1 . 2 Pr~nciple. The st.ac~ s"-~le is w:t.r:.c:awn lsoK!.r.et.lcal ly frOID the source, with particulate 
emiSSions collected in the ~robe ~~d ::: a heated !:::er and 9as8O:':s e~SSlons collected in a series of chilled 
iar;n ngers conLain.lng an aqueous sol:.i~::::" of dilute :-.!.~=ic aC1C COm!l!"ed with dilute hydrogen peroxide in each 
of t .... o .llllpingers, and acidic pocass .. t.:..::: ;:>ermanganate solut.ion ::-. eacr: or two impingers. Sampling train 
components are recovered and diges~ec :" separate !ront- and bac~-half tractiona. Materials collected in the 
sampling train are digested with aCle solutions to =:,s801ve organics and to remove organic constituent.s that 
may create analytical interferences. ACld digest:.c" lS perfo~a uS1ng conventional Parr~ Bomb or microwave 
d1ge9':.10n tecr ... ,iques. The nit:.!:: ac:.:' a:-.d hydroger: ?Broxiee ::::~lnger solut.ion, t he acidic p01;.assiw:l 
percanganate i~pinger solution, t~e H:: :lnge Sol~:lon, and the probe rinse and digested filter solut.ions are 

l 
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analyzed for mercury by cold vapor atomic absorp~ion spect..roscopy ( Cl/AAS ) . ':he r.::.:ic ac::..c! ar.d hye=ogen 
perox::..de solut.::..on and the probe r:.nse and d::..gest.ed filt.er solutions o!" the t.=aH'. car.cnes are a...Alyzec: for .... _. 
Cd, N1 , Mn. Be, Cu . Zn, Pb , Se. P , =1. Ag, Sb . Sa. and As by lnduct.::..vel y coupled argon plasma e~SSlon 
spectroscopy ( leAP ) or at.omic aDsorption spectroscopy (AAS). Grapnit.e furnace at.a~c 4bsorpt.:.on spect.roscopy 
(GFAAS) is used for analysis of antimony, arsenic, cadmiuc, l ead, saleniuc, and thailluc, ~! these elements 
requ::..re greater analytical sensitivity than can be obtained by lCAP. Additionally, lf des1red, t..'ie t.este;;,. may 
use AAS for analY8es of All metA l s if the resu l ting i n-stack methoe detectio~ li:its meet the goa l of tne 
Lestlng program. For convenience, allquots of each digest.ed sample Fraction LA plus Fraction 2A can be cocb::..ned 
proportionally with respect t.o the original Fraction 1 (normally diluted to 300 ml follow1ng digestion and 
prior to analys1S ) section 3.1.5.3.3; and concBntra~d FraCtlon 2A ( normally diluted to 150 ml following 
digestion and prior to analYSis ) section 3.1.~.).'.1 or 3.1.5.3.4.2 for a single anal~ica1 detB-~nat::..on . ~he 

effiC1ency of the analytica l procedure is quant l fied by tne ana l Y8is of spiked quality control sacples 
conta1ning eAch of the target met.als and/or o~er qUAlity assurance measures, as necessary, ::..nc1uding actual 
sample matrix effects checks. 

3 .1.2 Range, SensitiVity, Preclslon, and Interferences 

3.1.2.1 Range. For the a nalyees described i n this met hodo l ogy and for s~ilar analyses. the lCAP 
response .l S 1 ::.near over severa':' c;;'cers of mac;~:. t ude. Sampl es contalning meta ':' concent;;,a~lons 1n 'the nanograms 
per ~il liliter (n~/ ml) to microgr~s per ad::!:!ter ( ~g / c ll range In the ana l~lcal fir-1Sh so l ut::.cr. c~~ De 
ana l yzed us::..ng th1s technique. Sa=? i es conta:.~::. .. g greater tnan approximately 50 ~g/m1 of chro~~. l ead, or 
arsenic should be diluted to that l evel or l ower for final analysis. Samples containing greater than 
approxlPl4tely 20 ~g /ml of cadzuuo snou l d be d:. l ~ted to t..~at l evel before 4OalY81S. 

3.1.2.2 Analytical Sens::': l v1ty. lCAP a::.a l ytical dstection l imits for t.he slllDple sol ut.ions ( based on 
SW-846. method 6010 ) are approx~ate ly as follows: Sb ( 32 ng / c1 ) , As ( 53 ng / ml ) , Ba ( 2 ng/mll, Be (0.3 ng / ml). 
Cd ( ' ng / ml ) , Cr ( 7 ng/mI ) . C1.,; (5 r:g / mI ) , Pb ( 42 ng / ml ), Mn (2 ng / ml), Hi ( IS ng / mI). P (75 ng / mI l , Se (75 
ng/ ml1 , ·Ag (7 ng / ml l . Tl 4' 0 ng / : ! : . and Zn (2 ng / ml ) . '!he actual method detection limits are s4lllple dependent 
and may vary as the sampl e matr~ cay affect tne l imits. The analytical detection limits tor analysls by di rect 
aspi ration AAS ( based on SW-846 . Matnod 7000 ser1ea ) arB approximately as followa: Sb ( 200 ng/ml ) , As (2 
ng/ ml), Ba (100 ng/ml), Se ( 5 nli / t:..:. J, Cd (5 ng / :.1). Cr ( 50 ng / ml), Cu (20 ng/ ml), Pb (100 ng/nU.j, Mn ( 10 
ng/ml) , Hi ( 40 ng / ml), Se (2 ng / =:: . Ag ( 10 ng / :.1 ) , Tl ( 100 ng / m.l ) , and Zn ( 5 ng/ m.l). The detection limit for 
mercu=y by CVAAS is approximately C.2 ng/mI l . ~he use ot GFAAS can give added sensitivity compared to the use 
of direct asp::.ration AAS tor t.he :c::owing meu. l s: Sb ( 3 ~; / cl ), As ( 1 ng / ml l , Be (0.2 ng / ml l , Cd (0 .1 ng / ml l, 
Cr ( 1 ng /ml) , Pb ( 1 ng / ml), Se ( : ~g / ml ) , anc:: (1 ng/ml ) . 

Using ( 1 ) the proceduaes csscribed 1~ t~::'8 method. ( 2 ) the analytical detection limits described in 
the prev i ous paragraph, ( 3) a vo.~e of 300 = ! , fraction :. !or ths front half and 150 mI, Fraction 2A. for the 
back-ha l f sampl es. and ( 4 ) a s:ac~ gas slllDple vol ume of 1 . 25 m) , the corresponding ins tack method detection 
l imits are presented in Table A- : anc calculated as shawn: 

A X B 

: 

.... nere: 

A analytical detection li~:, ~; f =~. 

B vol ume of sample prlor t o a :~ ~~ct for ana:y8~s. mI. 
c stack sample volume, dsc:l 1 cs=:: . 
o - i n-s t aCK detection l1:n.it, Iog / = ; . 

Values in Table 3.1 - 1 are calculated !Ot the tror.~ a..1d back halt and/ or the total train. 

To ensure optimum sens!t.:.· .. :t.y lr. Obt..a.:.:-:.:ng the lDBas l.lrB:lents, the concentrations of target metals in 
the sol utions are suggested ~o De a~ l east Ler: :.:.~s the ana l ytlca1 detection limits. Under certain conditions, 
and .... lth greater care i n the a..1a l )"~:::a1 tlroced ~ re, t.tIis cO:1centrat::..on can be as 10«" as approximately three 
~imes the ana l yti cal detec~ lO:1 ::~t. In a l : ::ases. on a~ :8ast one sample {run ) in the source test and !or 
each meta l ana l yzed, repet.itive a~~:yses, metnoc of st..ancAIc add1tlons (MSA), serial dilution, or matrix spike 
addit i on, et.c .. shall be us8CI t o est..aolish t.::.e q ... al .lty 0: :!)e data. 

Actual in-stack method de~ection li~~a .... 111 be deterclned baaed on actual source sampling parameters 
and ana l ytica l results as desct:oec above. !! requ~red. :ne method in-stack detection l~its can be made more 
sens~tive tha n those shown i n ~aO:e A-I tor a 8pecific test oy using one or =ore of the follow1ng otltions: 
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A 1-hour ~amp1ing run may co11ec~ a S~CK gas sampling volume of abou~ :.25 ~3. :! ~he s~ling ~~e 
is :r:creased and 5 11':' are collected, t.he in-s~ck method detec'tlon l.!..t:..:ts ..... ould be one fo~t.,,: o! t.'1e values 
snow;. 1" Table A-I (this means that ..... ith this change, the method 1S four times mere sens.!.t.1ve t.han a l -heu: 
run. ~arger sample volumes (longer runs ) would make i~ even :ors sens.!.tlve ) . 

• The in-stack de~ect1on limits asaume that all of th_ sample is digested ( ..... ith excep'tior: of the 
aliquo't for mercury) and t.he tinal li~~ic volumes (er analysis are 300 ml. Fract!on 1 for the f:ont half ane 
150 ml, Fractlon 2A, tor the back- half sample. If the front-halt volume lS reduced fro: 300 ml t.o 30 ~. t.ne 
front-half in-s~ck detection limits ..... ould be one tenth of the values shown above (ten times more sensltive). 
If the back-halt volume is reduced from 150 ml to 25 ml, the in-s~ck detection limits would be one s~~~ of 
the above values. Matrix effects checks are necessary on analyses of samples and typlcally are of greater 
51gnificance for samples that have been concentrated to les8 than the normal original sample volume. Reductlon 
to a volume of less thAn 25 ml may not allow redissolving at the resld~e and may lncraaae interference by o~er 
compounds . 

When beth at the above two improvement.s are used on one sa:ple at the same tlme, the resultant 
1cprovements are multiplicative . For example, where s~ck gas volume lS increased by a factor of five and the 
total liquid sample digested volume of betb the front and back halves is reduced by a factor of six, L~e In 
s~ck me~hod detection 111llit. is reduced by a t:aC"tor at thirty (tbe Ill8tl'1od is thirt.y tUlles more senSltive ) . 

Table 3 . 1-1-1n-S~ck Method Detect.ion Limits (ug/m3) for Train Fractlons Using leAP and AAS 

Met.al 

Antimony 

Arsenic 

BarlUln 

Beryllium 

CadmlWD 

Copper 

Lead 

Manganese 

Mercury 

Sickel 

Phosphorus 

Seleniw:: 

Silver 

Thallil.U:l 

Front-half 
fraction 1 
probe and 
fil ter 

, 
7 . 7 (0.7 ) 

12.7 (0.3) 

0 . 5 

0.07 (0 . 05 ) 

, 
1.0 (0 . 02) 

1.7 (0 .2 ) 

1., 

10.1 (0 .2 ) 

0.5 ( 0.2 ) 

" 0 •• 

3 .• 

16 

1. 

( 0.5 ) 

1.7 

9.6 (0.2 ) 

Back-hal! 
fraction 2 
impingers 1-3 

3 .• ( O. 4 ) 

••• ( 0 . 1 ) 

0 . 3 

0.04 ( 0 . 03 ) 

0.5 (0.01 ) 

0 .8 (0 . 1 ) 

0 . 7 

5.0 (O .! ) 

0.2 (C . 1 ) 

,, ' 
3.0 

1.8 

9 

9 

(0.3) 

0.9 

4.S ( 0. 1) 

Back-half 
frac .. ions 
"Eg, onl}'"' 
lcplngers .-. 

" 2,0 

Total t.rain 

, 
1l.S (1."1 ) 

19.1 (D.' ) 

0 •• 

O.ll ( 0.08) 

1.5 (0.03) 

2.5 (0 .3 ) 

2.1 

15.1 (0.3) 

, 
0.7 (0.3 

" 5.' 

5.' 

27 

27 
(O . S)-

2.' 

14.4 (0 . 3 ) -
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Zinc 0 .5 

~~..ro '.:;:: X 

C. J 

Detection l i~t when ana l ytec oy GFAAS. 

C.8 

FOOTNOTE: Detection l ittit when ana ly zec 0)' -=vAAS, es::=-at.ed ~cr :"a:: .o:. ::ialf and ':'oa1 :'ra:::. 

Note: Actual method in-stack detection limits wi1: os d8t.e~nec ~.ad on ac~~: source sacpl in; par~ters anc 
analytical results as described earlier in t.hlS sec~:c:: . 

• Conversely, reducing stack gas sampl e vol~e and inc~~.~n; 94mp:e : :~.:~= vol ume '0111: !::c:ease 10 -
st.ack detection limits (the method would then Oe l ass sanslt.:.ve J . 7:.e front-;,a.! ar.d back-half samples 
( Fract.l0ns 1A plus and ZA) can be combined pro?or~~::ma.i. ly ( see 118C~~O~. 3.:". :, : = ~ ::::.s methodol ogy ) pr:. c r t o 
analys,ls . The resul tant. l iqul.d vo l ume ( excludlng ~ne :::J8rcury ~r5 = ~~ :::: ns, wh:.c;, =.:8: !Je ana l yzec separat.e l y ) is 
recorded. Comblning the sample as described does no: allow det..e=-=~:-,a::.o:: ( .... ~,e:,-: er !:ont or back half ) o! .... nere 
i n the tral.n the s~le was captured. The in-ataclt !:I8t.!"lOd detec:: :: :-, ! u:it :;,8 !'". :>eCO:OO8 a single va l ue for al l 
me t a l s except mercury, fo : ..... hich t.he cont.ribu'::'o:-: c ! :;'1e mer:::.:...:' :: a=t.:one =..: s ·_ ::8 ccnslderee • 

• ~he above discussion assumes no blank cc.:rec::.on. E: a;...o:. : ::.:reC~lC:-, . 4re dlSCUSSK later 1:: ":.!':is 
method. 

3 . 1.2.3 Precision. The precisions ( re l a~lve s~ndard dev:a":.ion ) tor eac~ ~tal detected in a method 
development test. at a sewage sludge incinerator, are as !cllowlI: S ~ ( :2.7\ ) . ~s . : J .5\ ) , aa ( 20 .6\ ) , Cd 
( 11. 5\ ) , C:: {11.2\ ), Cu ( 11.5\ ) , Pb ( 1l . 6\), P ( :.:.. 6\ ), Se ( :5. J\ ) . :': ( 12. 3' 4nd Zn ( :1 . 8\ ) . The preci sion 
for n~cKel ..... as 7 . 7\ for another t.est conducted a~ a source Bl:u:a~:: . Beryl:~~ . ~nganeBe, and silver ..... ere not 
detected in the testa; ho ..... ev.r, baaed on the ana l y:.lca: Bansl':.:'.::Y of t.he ::A? ~o:: t.hese metals. i':. 18 assumed 
t.ha~ t he i r prec:l.sl.ons sllould be sU!l11ar to those to:: ~'e other ::Jet.a l s, ..... hen ce:.ec~ed at siJ:ilar levels. 

] . 1 . 2 .4 Int.erferences. Iron can be a spec-:.=a: interference during :~e ana l ysis of arsenic. chromium, 
and cadmium by lCAP. Aluminum can be a spectral interference du:::.n~ the analys!B o! arsenic and lead by lCAP. 
Generally, these interferences can be reduced by di lu ~lng the sa:pl e, but ':.h~s :nc:easea the method detection 
limit. ( i n-staCK de~BCtlon limit). Refer to EPA met.llod 6010 (SW-846 ) or the o":.ne= analytical met.hods used for 
details on potential interferences for this me .. hod. :'~e analys~ t:',J.~ eliminat.e o r :reduce interferences to 
acceptab l e l evels. For al l GFAAS ana l yses, maLrlX t:odl!~er8 shO~:d be used to :~i':. int.erferences, and 
standards should be matrix matched. 

3 . 1 .3 Apparatus 

3.1 . 3.1 Sampling Train. A schamatlc of t ... '\8 sampling trtll~ :9 shown in f!~ure 3 . 1-1. It. is similar to 
t.he 40 CFR part. 60, appendix A method 5 train. The sampling trtl1r, consists ot the tollowing camponents: 

3. 1. 3 . 1 . 1 Probe Nozz l e (Prooe Tip ) and Borosl1icat..e or Q:;c::: Glaas ?:robe Liner. Same as method 5 , 
sections 2.1. 1 and 2.:. 2 , except that glas8 nozzles are requlred un l ess an a l t.ernate proDe tip prevents the 
pOSSibility of contaminat.ion or inter terence of t.he sample wl ~~ !~S materials o r const=uct~on . If a probe tip 
o":.he:: than ~lass 19 used, no correctlon (because o! any effect 0:: :ne sample by ":.he probe tip) of the stack 
sample test results can be made. 

3.1.3 . 1 . 2 Pitot Tube and Di!ferential Pressure Gauge. Same as method 2 , sect.ions 2.1 and 2.2, 
respect. i vel y. 

3 . 1 . 3 .:. 3 Filter Holder . Cl asa, same as ~ethod 5, sectlo:: 2.1.5, except ':.hat a Teflon (ilter support. 
or o":. her non-metal l ic, non-contamlnating support :ust be used t.o repl ace the gl ass frit. 

3 .1. 3 .1.' Filter Heating System. Same as method 5, sect i on 2.1.6. 

3.1 . 3 . 1.5 Condenser. The (ollowing system shall be used f o: the condensat.ion and col lec~ion of gaseous 
me .. als and tor determl.nl.ng the mols t ure content of the stack gas. 7he condensing syst.em should cons1St of four 
to seven ~mpl.ngers connected in eerl.ea with l eak-free ground gl a8s !!~t.ings or other leak-free, non
c on~natlng f!t":. i ngs. :'he first. iM?lnger is opt:.onal and ls reco=mended a& a molsture knockou .. trap for use 
dur l ng test condit.ions ..... hich requlre such a trap. The first. iqnnger shall be appropriat.ely-sized, if 
necessary, for an expected large molsture CatCh and generally constructed as described (or the first impinger 
1n method 5, paragraph 2 . 1 .7. The sBCond impinger (or the firat HN0 3/B202 impinger) ahal1 a1ao be constructed 
as described for the first. impinger in metnod 5. The third lmpinger (or the second HNO) /H202 1cpl.nger ) shall be 

the same as t he Greenburg Seith icpinger with ":.he standard tip described as t.he second imp1r.ger in ~thod 5, 
paragraph 2.1. ';'. All ot her l.mplngers used in the methods tral.n are ':.he same as t.he first HN03 /i::l 202 l.lJ?~nger 

desc=lbed i n this paragraph. In summary, the first impinger which may be optional as described in ttis 
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methodology shall be empty, the second and third shall cont.ain known quant.it.ies o~ a ni~ic acid / hydrogen 
perox~de solution (section 3.1.'.2 . 1 ; , t.he fourth sna~l be ecpty, tne !!~~~ and 61X~~ s~al: COr.t41~ a K~O~ 
quantit.y o! acidic potaS8~um permanganate SOlutlOr. , sect.lon ].~ . '.2.2 : , and the ~aBt. ~?lr.ge: sna l : c~nt4l~ a 
known quantity o! silica gel . A thermometer capable of m8asurlng to w~t.hin loe ( 2°r ) snaI L oe pl aced at. t.ne 
outlet of the last implnger. When the mo~.ture knOCKout lmp~nger lS not. needed. it. is removed from the tra~n 
and the other imp1ngers remain the same. If mercury analysis is not to be performed, the POt.llSS~\,;.It permanganate 
lmplngers and the empty lmp1nger preceding them are rezoved , 

Envlronmontal Protoetlon AIIOncy 

n_ .... [ 
~·T,.. 

! PIoo'''' 

-
.... ..., 

---
-... 

--

-.-

Fij;ture 3. 1-1 Sc:hemalk: of mutipIe mel 

Pt. 266, App. IX 

---

., 
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3.1.3.1.6 Metering System, Barometer. and Gas Densi~y Dete-rcina~ion E~~ipmen~. Same as me~~oe ~ 

sec~lon8 2.:.8 through 2 . 1 . 10, respectlve 1y. 

3.1. 3 .1.7 Teflon Tape. For capping openlng~ and seal i ng connec~lonB , __ necessary, cn the Bac?l ~n~ 

train. 

3 .1. 3 .2 Sample Recovery. Same as methoe 5 , sections 2.2. 1 through 2.2 . 8 ( NOnmetal lic Probe-Liner and 
Probe-Nozzle Brushes or Swabs, Wash Bottles, Sample Storage Containers, Petri Dishea, G1aaa Graduated Cylinder, 
Plastic Storage Containera. Funnel and Rubber Policeman. and G1a •• Funnel ) . re.pectively. with ~~e fcllowing 
exceptlons and additions: 

3.1.3.2.1 Nonmetallic Probe-Liner and Probe-Nozzle Brushes or Swabs. For quantitative recovery o ~ 

materials collected in the front half of the sampling train: Description of acceptable all-Teflon component 
bruahes or swabs is to be included in EPA's Emission Measurement Technical Informatlon Center ( EXTIC } !il es. 

3.1 . 3.2.2 Sample Storage Containers. Glass bottles with Teflon-lined caps which are non-reactive to 
the oxidizing solutions. with a capacity of 1000- and 500-ml. shal l be used for KMn04- COnL&lning samples and 
bl anks . Polyethylene bottles may be used tor other sample types. 

3.1.3.2.3 Graduated Cylinder. Glass or equivalent. 

3.1.3.2.4 Funnel. Glaas or equivalent. 

3.1.3 . 2.5 Label •. For identification of samples. 

3.1.3.2.6 Polypropylene Tweezers and/or Plastic Gloves. For recovery of the filter from the sampling 
train filter holder. 

3.1. 3 . 3 Sample Preparation and Analysis. For the analysis, the follOWing equipment is needed: 

3.1.3.3.1 Volumetric Flasks, 100-ml. 250-ml, and 10aO-ml. For preparation of standards and sample 
dilution. 

3.1.3.3.2 Graduated Cylinders. For preparation ot rB4gents. 

3.1.3.3.3 P&I~ Bambs or Microwave Pre8sure Relief Vessels with Capping Station (GEM Corporation model 
or equivalent ) . 

3.1.3.3.4 Beakers and Watchglssses. 250-ml beakers for sample digestion with watchglas8es to cover the 
tops. 

3.1. 3 .3.5 lUng Stands and Clamps . For securing equip::ant such a8 fi l tration apparatus. 

3.1.3.3.6 Filter Funnels. For holding fi l ter paper. 

3.1. 3 .3.7 Wha~ 541 Filter Paper (or equivalent). For filtration of digested samples. 

3.l.3.3.8 Disposable Pasteur P1pets and Bulbs. 

3.1.3.3.9 Volumetric Pipets. 

3 .1.J.3.10 Anal~ical Balance. Accurate to within 0 . 1 mg. 

3.1.3.3.11 ~~crowave or Conventional Oven. For heating samples at fixed power levels or temperatures. 

3.1.3.3.12 Bot Plates. 

3. 1 . 3 . 3.13 Atom~c Absorption Spectrometer (AAS ) . Equipped with a background corrector. 

3 . 1 .3.3. 13.1 Graphite Furnace Attachment. With antiMOny, arsenic, cadmium, lead, seleniUQ, thallium 
hollow cathode lamps (BCLs) or electrodeless discharge lamps (EDLs) . (Same as EPA SW-846 methods 7041 
( ant~mony ) . 7 060 (arsenic ) . 7131 (cadmium). 7421 (l&&d), 7740 (selenium), and 7841 (thallium) . ) 

3 . 1.3.3 . 13.2 Cold Vapor Mercury Attachment. With a mercury BCL or EDL. The equipment needed for the 
col d vapor mercury att4chment includes an air recirculation pump . a quartz cell . an aerator apparatus, and a 
heat l amp or desiccator tUbe . The heat l amp snould be capable of raising the ambient temperature at :he quart: 
cell by 10 g C such that no condensation forcs on t he wall of the quart: cell. (Same as EPA method 7470. ) 
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3.1.3.3 . 14 Inductively Coupled Argon Plasma spectrometar. With either a direct cr sequen~la: reader 
anc a n al~~na torch. ( Same as EPA method 6010. ) 

3. :.':' Reagern:.s 

The complexity of this methodology is such that to obtain reliable results, the testers ( lncl:,;ding 
analysts ) snould be experienced and knowledgeable in sou=ce 84mpling, in handling and preparing ( ~~clu=:r.g 

~~ing ) reagents as described, and using adequate safety procedures and protective equi~ent ~n pertor::ng t~~8 
method, including sampling, mixing reagents, digestions, and analyses. Unless o~erwise ~ndicated, 1t lS 
intended that all reagents conform to the specifications established by the Camadttae on Analytical Reager.ts of 
the American Chem~cal SOClety, where such specifications are available; o~erwlse, use ~~e beSt ava:lable 
grade, 

3.1.4.1 sampling. The reagents used in sa=pling are as follows: 

3 .;'.4.1. 1 Filters, The filters shal l contain less than 1.) pg/in2 of each of the metals to De 
measured. Anal~ical results provided by filter manufacturers are acceptable. However, if no such resul ts are 
ava1 l able, filter blanks muet be analyzed for each target metal prlor to emission tes~ing. Quartz fiber or 
glass fiber (which meet the requlrement of conta~ning l ees than 1.3 pg/ ir. Z of each metal ) fi l ters w:t~OUt 
organlc blnders shall be used. The filters should exhibit at least 99.95 percent efficlency «0.05 percen~ 
penetrat1on ) on 0.3 m~cron dioctyl phthalate smoke particles. The filter efficlency test shall be c~nducted i n 
accordance wlth ASTM Standard Method 02986-71 ( incorporated by reference). For particulate deterc~na~~on in 
sources containing 502 or S0), ~e fi1~er material must be of a type that is unreactive to 502 or S0), as 
deSC:lbed in EPA method 5. Quartz fiber filters meeting these requirements are recommended for use in thls 
:net.hod. 

) . 1.4.1.2 Water. To conform to AS~ specification 01193.77, Type II ( incorporated by reference ) . :~ 

necessary, analyze the water for all Urget metals prior to field use. All Urget me1:al concentra1:ions sho'.Jld 
be less t.han 1 ng/ml. 

3 .1.'.1.J Nitric Acid. Concentrated. Baker Instra-analyzed or equivalent. 

3. l .'.1.4 HydrochloriC Acid . Concentrated. Baker rnstra-analyzed or equivalent. 

3.1.'.1.5 Hydrogen Peroxide. 30 Percen1: (V/V). 

3. 1 .4.1.6 Potassium Permanganate. 

3 . :.4. 1 . 7 Sulfuric Acid. Concentrated. 

3.1.4.1.8 Silica Gel and Crushed Ice. Same 8S method 5, sections 3.1.2 and 3.1.4, respectively. 

] . 1 .~.2 Pretest Preparation for sampling Reagents. 

3 .~,~.2.~ Nitr i c Acid ( SN03 )/8ydrogen Peroxide (E 20 2 l Absorbing Solution,S Percent 8N03/ 10 Percent 
F.~C ~. ::are f ully with stirr1ng, add 50 ml of concentrated aNO) to a 1000-ml volumetric flask containing 
approx1~~te ly 500 ml of water, and then, carefully with stirring, add ))) ml of 30 percent B2C2 , Dilute to 
vol u.::le ( :>. 000 ml ) wit..'1 water. Mix \01'911 . The reagent. shall contain less than 2 ng / ml of each target metal. 

3 . ~ . ':'.2 . 2 Acidic POtaSS1~ Permanganate ( KMn0 4) Absorbing Solution, , Percent ~~04 (W/V ) , 10 Percent 
H:SO.:, (V/ V) . Prepare fresh daily . Mix carefully, with stirring, 100 ml of concentrated 82504 into 800 till of 
water, and ace water wlt.h stirrlng to make a volume of 11: This solution is 10 percent E2SO, (V/V ) . Dissolve, 
wlth 6t.:=rlng, 40 g of KMnO, into 10 percent H2SO4 (V/V ) and add 10 percent 825°4 (V/V ) with stir=ing to make a 
volUQe of : ~: this is the acidic potassium permangana1:9 absorbing solution. Prepare and st.ore in glass bottles 
~o prevent. degradation . The reagent shall contain les9 than 2 ng/ml of Ag. 

?recaut.ion : ~o prevent autocatal~lc decomposition of the permanganate solution, filter the solution 
~~oug~ Whatman 5':;' filter paper. Aleo, due to the pot.entlal react.lon of .the potassium permanganate with the 
ae:e , there may be pressure cuildup in ~~e sample storage bot.tle; these bot.t.les shall not be fully filled and 
soa l1 be vented bot.n to relieve potential excess pressure and prevent explosion due to pressure buildup . 
Venting 16 required, ~ut should not allow con~nat10n of the sample; a No. 70-72 hole drilled 1n the 
conta:ner cap and Teflon l iner has been used. 

3 .1.4.2.3 Nitric Acid, 0.1 N. With stirring, add 6.) cl of concentrated HNO) (70 percent ) to a f l ask 
c ontal~~ng approx~ately 900 cl of water. Dilute to 1000 ml with water. Mix well. The reagent. shall concain 
:ess t:: an 2 ng/l!ll of edcn ~a.rget metal. 
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3.1.'.2.4 HydrOChloric Acid (BCl). 8 N. Make the dssirsd volume c~ 8 N Be: l~ ~~e !:C:!O~lr.~ 

;>roponlons. Carefully W1U'l Stlrrlnq. add 690 0 1 c !: concen~rate:::! HC l t o a !: l ask co~tair:.ln; 2~ O t=.l o!: ""A t er. 
Dil ute to 1000 ml with ~Ater. Mix well. The reagent. shall cont .• nn less :"'lan 2 ng/J:..l o!: Bg . 

3 . 1.4.3 Glassware Cleaning Reagents. 

3.1.4.3. 1 Nitric Acid, Concentrated. Fisher ACS qrade or equlvalent. 

3.1.4.3.2 Water. To conform to ASTM Specifications 01193-77, Type II. 

J.1.4.3.3 Nitrlc Acic, 10 Percent I V/V ) . With stirrlng, add 500 ~ l of concentrated HNC , ~o a !: ! as~ 

contalning apprcx~ately 4000 ml o! water. Dilute to 5000 0 1 wiL~ water. ~~x we l ~. Reagent snaIl COOt alr. l e99 
than 2 nq / o1 of each target metal . 

3 .1.4.4 Sample Digestion and Analysls Reagents. 

3 .1 . 4.4.1 Hydrochloric Acid, Concentrated. 

3.1.4.'.2 Hydrofluorlc Acid, Concentrated. 

3 .1.4.4.3 Nitric Acid, Concentrated. BaKer Iostra-analyzed or equivalent. 

3.1.4.4.4 Nitric Acid, 50 Percent (V/V ) . With stirrioq, add 125 01 of concentrated ENO) to 100 ml of 
water. Dilute to 250 ml with water. Mix well. Reaqent shall contain less than 2 nqlcl of each target metal. 

3.1.4.4.5 Nitric Acid, 5 Percent (v/V) . With 8tirrinq, add 50 ml of concentrated ENO, to 800 ml of 
water. Dilute to 1000 ml with water . Mix wel l . Reaqent shall contain l e.s than 2 og / ml of eac~'l target meta l . 

).1.4.4.6 Water . To conform to ASTM Specifications D1193-77, Type II. 

3.1.4 . 4.7 Rydroxyl~ne Hydrochloride and Sodium C~loride Solution. See EPA method 7470 for 
preparation. 

3.1 . 4.4.8 Stannous Chloride . See method 7470. 

3 .1.4.4.9 Potassium Permanganate, 5 Percent (W/V). See method 7470. 

3 . 1 .4.4.10 Sulfuric Acid, Concentrated. 

3 .1.4.4.11 Nitric Acid. 50 Percent (V/V ) . 

3.1. 4.4.12 Potassium Perau1fate, 5 Percent (W/V J . See Hethod 7470 . 

3 .1.4.4.13 Nickel Nitrat.e, Ni(NO))2' 682° ' 

3 . 1. '.4. l' Lanthanum, Oxide, 1a2C3 . 

3.1.4.4.15 AAS Grade 89 St.Andard, 1000 ~q/ml. 

3.1.4.4.16 AAS Grade Pb Standard, 1000 Wl/ml . 

3 .1.4 . 4.17 AAS Grade .. Standard , 1000 ~q /U!l. 

3.1.4.4 . 18 !Wi Grade Cd Standard, 1000 ~9/m1 . 

3 .1.4.4.19 AAS Grade C= S t.Andard. 100e ~9/ml. 

3.1. 4.4.20 AAS Grade Sb Standard, lCO O ~g / ml. 

3 . 1.4.4.21 >.AS Grade B. St.andard, 1000 ~ g / m1. 

3.1.'.4.22 >.AS Grade Be Standard, 1000 ~g /ml. 

3 .1.4.4.23 AAS Grade C. Standard, 1000 ,OIg/ml. 

3.1.4.4.24 AAS Grade Hn Standard. 1000 ,OI9/ml. 
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3.1.4.4.25 AAS Grade N1 Standard, 1000 ~g/m1. 

) .1.'.'.26 MS Grade P Standard, 1000 ~g/cl. 

3.1.'.'.27 AAS Grade Se Standard, 1000 ~g/m1. 

3.1.4.4.28 AAS Grade A9 Standard, 1000 ~g/m1. 

3.1.'.4.29 AAS Grade T1 Standard, 1000 ~g/ml . 

3 . 1.'.4 . 30 AAS Grade Zn Standard, 1000 Jlg/ml. 

3 . 1.' . 4.31 AAS Grade A1 Standard, 1000 Jlg/ml. 

3.1.4.4 . 32 AAS Grade Fe Standard, 1000 Jlg/ml. 

3.1.4.4.33 The metals stand,ards may also be made from solid chemicals as descr~bed in EPA Met~od 
200 . 7. EPA SW-B46 Method 7470 or Standard Methods for the Analysis of Water and Wastewater, lS~h Edi~ion, 

Metnod J03F should be referred to for additional information on mercury standards. 

3 . 1 . 4.4.3' Mercury Standards and Quality Control Samples. Prepare fresh weekly a 10 Jlg/cl intermed~a~e 

mercury standard by adding 5 ml of 1000 Jlg/ml mercury stock solution to a SOO-ml volUQ8tr~c flask; dilute w~th 
stirr~ng to 500 ml by first carefully adding 20 ml of 15 percent 'EN03 and then adding water to the SOO-ml 
volume. Mix well. Prepare a 200 ng/ml ~orking mercury standard solution fresh daily: Add 5 ml of ~~e 1~ ~g/c1 

intermediate standard to a 250-ml volumetric flask and dilute to 250 ml ~ith 5 ml of 4 percent KMr.O" 5 !Ill of 
IS percent aNO" and than water. Mix ~ell. At least six separate aliquots of the working mercury standard 
solut~on should be used to prepare the standard curve. These aliquoL8 should contain 0.0, 1.0, 2 . 0, 3.0, 4.0, 
and 5 . 0 ml of the working standard solution containing 0, 200, 400, 600, 800, and 1000 ng mercury, 
respectively . Quality control samples should be prepared by making a separate 10 ~g/ml standard and diluting 
until in the range of the calibration . 

3.1.4.4.35 IeAP Standards and Quality Control samples. Calibration standards for IeAP analysis can be 

combined into four different ~xed standard solutions as shewn below. 

Mixed Standarc Solutions for ICAP Analysis 

Solut~on Elemants 

Aa, Be, Cd, Hn, Pb, Se, Zn. 
Ba, Ce., Fe. 

: :! A1, e:-, N1. 
J.V Ag, P, Sb, Tl. 

Prepare these standards by combining and diluting the appropriate volumes of the 1000 Jlg/ml solutions 
with 5 percent nitric acid. A m~nimum of one s~andard and a blank can be used to form each calibration curve. 
However, a separa~e quality control sample spiked ~ith known amounts of the targe~ metals in quantities in the 
cld:-ange of the calibration curve should be prepared. Suggested st4ndard levels are 25 ~g/ml for Al, Cr, and 
Pb, 15 ~g/ml for Fe, and 10 ~g/cl !or the remaining elements. St4ndards cont4ining less than 1 #g/ml of me~al 
should be prepared daily. Standards cont4ining g:-aater than 1 ~g/m1 of ~t41 should be stable for a min~um of 
i.. ~o 2 weeks. 

3.:.4 . 4 . 36 Graphite Furnace AAS St4ndards. Antimony, ar8enic, cadm1um, lead, selenium, and ~~allium. 
?:-epare a 10 #g/llll standard by adding 1 1Il1 of 1000 #g/ml standard to a 100-ml volumetric flask. Dilute with 
Btir=~ng to 100 Ill i wi~ 10 percent nitriC acid. For graphite furnace AAS, the 8t4ndards must be matrix matched . 
?repare a 100 nglml st4ndard by adding 1 ml of the 10 ~g/ml st4ndard to a llO-ml volumetric flask and dilute to 
100 Illl w~th ~he apprcpr~ate matr ix solution. Other standards should be prepared by dilution of the 100 ng/ml 
st4ndards. At least five 8tandards should be used to make up the standard curve. suggested levels are 0, 10, 
SO, 75, and 100 ng/cl. Quality control samples should be prepared by making a separate 10 ~g/ml standard and 
ciluting until it is in the ra~ge of the samples. Standards containing le8s tnan 1 Jlg/lIll of metal should be 

?repared daily_ Standards conta~nJ.ng greater ~an 1 ~g/ml of met41 snould be stable for a mini.::n.u:l of 1 to 2 
weeJts. 

.~ 
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3.1.4.4.3 Ma~rix Modifiers. 

3.1.4.4.37.1 Nicke l Nitrate, 1 Percen~ (V/V ) . Dissolve 4.956 9 of Ni(N03) 2' 6820 1n app=~xlmately 50 
ml of wa~er in a 100-ml voluce~ric flask. Dil u~e ~o 100 ml with wa~BI. 

3 .1 . 4.4. 37 .2 Nickel Nitrate, 0.1 Percen~ (V/V). Dilute 10 01 of ~he 1 percen~ nickel r.itrate solut~on 
from sect~on 4.4.37.1 above ~o 100 ml with wa~er. Injec~ an equal amount of sample and L~~8 mod l!ler ln~ ~~e 
graph i te furnace during AAS analysis for As. 

3 . 1.4.4.37.3 Lanthanum. Carefully dissolve 0.5864 9 of La 20 3 in 10 ml of concentrated aNC 3 and dilute 
the solution by adding it with stirring to approx~~ely 50 ml of wa~BI, and then d~lute to 100 cl with wat e= . 
Mix well. Inj ect an equal amount of sample and this modifier i nto the graphite furnace during AA5 analysls fo= 
Pb. 

J . 1. 5 Procedure 

3.1. 5 . 1 Sampling. The complexity of this method is s uch that, to obcain reliable resu l ts, ~es~ers and 
analys~s should be trai ned and experienced with the ~es~ procedures, including sOUIce sampling, reagen~ 

prepara t l 0n and handling, sample ha ndling, analytical c41cula~ions, reporting , and deacrlptions specl!~cally a~ 
tne beginnlng of and througnout sec~ion 3 .1.4 and all other sections of this metnodology. 

3.1.5.1.1 Pre~est Prepara~ion. FollOoi the same general procedure given in method 5. section 4 . 1 . 1; 
except that, unless particulate emissions are to be determined, the filter need not be desiccated or weighed. 
All s ampling train glassware shou l d first be rinsed with hot cap water and then wa8ned in hot soapy water. 
Next, glassware should be rinsed three times with tap water, follOoied by three additional rinses wlth water . 
All glassware s hould then be soaked in a 10 percent (V/V) nitric acid solu~ion for a mlnimum of , hours, r~nsed 

three times with water , rinsed a final time with aceton •• and allowed to air dry. All glassware openings where 
contaminat ion can occur should be covered until the sampling trai n 1s a s sembled for sampling. 

3 . 1 . 5.1.2 Preliminary De~erm1nation • • Same a. method 5, s8C~ion 4.1.2. 

3.1.5.1.3 prepara~ion of Sampling Train. Follow the same general procedures given in method 5, section 
4.1.3, except place 100 ml of the nitric acid/hydrogen peroxide .olution (section 3.1.4.2.1) in each of the two 
BN0 3/ H202 impingers as shewn in Figure 3.1-1 (normally the .econd and third impingers), place 100 ml of the 
aCldic potass~um permanganate absorbing solution (section 3.1.4 .2 .2) i n each of the tWO parmanganate imping&rs 
as shewn i n Figure A-l. and transfer approximately 200 to 300 g of preweighed silica gel fr~ its container to 
the last impinger. A1terna~ively, the silica gel may be weighed directly 1n tbe impingar just prior to train 
assembly, 

Severa l options are available to the te.ter baaed on the sampling requirementa and conditions. The use 
of an empty firs~ impinger can be eliminated it the moisture to be collected in the impingera wil l be less than 
approxlma~ely 100 ml. I f necessary , use as appliCable to this methodology the procedure described in section 
7 . 1.1 of EPA method lOLA. 40 CFR part 61, appendix B, ~o maintain the desired color in the last pe.rmanganate 
imp~nger. 

Retal n for reagent blank. volumes of the nitric acid/ hydrogen peroxide solu tion per section 3.1.5.2.9 
o! ~his method and of the ac~dic potassium permanganate solution per section 3.1.5.2.10. These reagent blanks 
should be l abe led and ana l yzed as described in saction 3.1 . 7. Set up the sampling train as sbewn in Figure 3.1-
1 , 0= if mercury analysis i s not to be performed in the train. t .hen it should be modi!1ed by removing the two 
pe~4nganate impingers and the impinger preceding the permanganate impingBIs. If necessary to ensure leak-free 
samp l ~n g tra~n connections and prevent contamination Teflon tapa or other non-contaminating ma~erial should be 
~sed instead of silicone grease. 

Precaution: Extreme care should be taken to prevent contamination within the train. Prevent the 
mercury collection reagent (acidic pot4ssium permanganate) from contacting any glassware of the train which is 
was ned and analyzed for Mo. Prevent hydrogen peroxide from mixing with the acidic potassium parmanganate. 

Mercury emlSSlons can be measured, alternAtivel y, i n A separate train which measures only mercury 
emissions by using EPA method lOlA with the modifications described below ( and with ~he further modifica~10n 
t hat the permanganate containers shall be processed as described in the precaution in section 3.1 . 4.2.2 and the 
note in s ection 3.1 .5.2.5 of this methodology). This alternA~ive method is applicable for measurement of 
mercury eml.SS10nS, and i t may be of special interest ~o sources which must meAsure both mercury And manganese 
eml.SS10ns. 

Section 7.2.1 of method lOLA shall be modified AS follows after the 250 to 400- ml ~04 r inse: 
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To remove any precipitated material and any residual brown deposits on the glassware followln; ~he 
permanganate r~nse, rln8e with approx~ately ~OO cl of delo~~zed d~s~ ~: led wa~r, ar.c ac= ~~~& wa~er r:~sp 
carefully assurlng t.ransfer of al l l oose prec~?lt.ated =at.er~als !ro= t..'1e t.."lree perma.nga,.a~e !'=plngers ~::: . .-: e 
permanganat.e Cont.ainer No.1. If no visible deposit.s rema1r. aft.er this wat.er rinse. do r.o~ r:nse w:~ 8 
ijowever, if deposit.s do r~n on t.he glassware after this wat8r rinse, wash the implnger surfaces w:th 
of B N BCl, and place t.he wash in a separat.e s4Cple container labeled Contalner No. :.A. co~talnlng 200 ~! 

water as follows . Place 200 ml of water 1n a sacple container labeled Contalner No . : . A. Wash tne l=plnger 
~alls and stem with the HCl by turning the impinger or. its side and rotatlng it so that. the BCI contacts all 
inside surfaces. Use a t.otal of only 25 ml of a N BCI for r1ns1ng all permanganate ~pingers cO~lned. Rinse 
the first impinger, then pour t.he actual rinse used for the first. i~inger int.o the second impinger for its 
rinse, etc . Finally, pour the 25 ml of a N BCI rinse carefully with stirrlng i nto Container No. :.A. Analyze 
the HCl rinse separately by carefully d!lutlng with Stirrlng ~he content.s of Cont.alner No. : . A. t.o 500 ~ wlt.h 
deionized distilled water . Filter (if necessary) through Whatman 40 f:lter paper, ~nd then analyze for mercury 
according t o section 7 . 4. except. limit the aliquot. Slze to a maximuc of 10 ~ . Prepare anc analyze a water 
diluted blank 8 N HCl sample by us~ng the ~ame procedure as tr~t used by Contalner No. :.n .. excep~ add 5 =1 of 
a N HCI with st.irring 1:.0 40 ml of .... atllr, and t.hen dilut.e to 100 ml wit..'":. water . Then analyze as inst.r:;.ct.ed for 
the s~ple from Container No. 1 .A. Eecause the previous separate permanganate solutlon r~nse ( sect.~on 7.2.: ) 
and water rinse ( as modified in these guidelines) have t..~e capaoility t.o recovet a very h~gh percentage of t.he 
mercury fro~ t.ne permanganate implngers, the amount of mercury in the HCI r~nse ln Cont.a~ner No. :.h. may be 
very smal:, possibly even insignificantly small. ijowever, acd t.he total of any mercury analyzed anc calculated 
for the HCl rinse sample Cont.ainer No. 1.A. to that calculated from t.he mercury sample fro= sect.~on 0.3.2 whlCh 
conta~ns t.he separate permanganate rinse (and wat.er rinas as modified herein) for calculat.lon of t.he tota l 
sample mercury concentration. 

3 . 1 . 5 . 1.4 Leak-Check Procedures. Follow t.he leak-check procedurea given in method 5. sectlon ~ . :.'.l 

(Pretest Leak-Check ). section 4.1.~.2 ( ~eak -Checks During the Sample Run), and sect.lon '.:.~.J (Post.-Test. Leak
Checks ) . 

3 . 1 . 5 . 1.5 sampl ~ng Train Operat.ion. Follow t.he procedures given in method 5, sect.ion ~.1.5. For each 
run. record the data required on a data sheet such as the one shawn in Figure 5-2 of method 5 . 

3 . 1 . 5 . 1.6 Calcula1:.ion of Percent Isokinet.ic. Same as method 5, sect.ion '.1.6. 

3 .1.5.2 Sample Recovery . Begin cleanup procedures as soon as the probe is removed from the stack at. 
the end of a sampling period. 

The probe should be allowed to cool prior to sample recovery. When it can be safely handled, wipe 9ft 
all external particulate ma1:.ter near the tip of the probe nozzle and place a rinsed. non - ccntaminat~ng cap over 
the probe nozzle t.o prevent lOSing or gaining part~culata matt.er. 00 not. cap the probe tip tight.ly while the 
sampling train is cooling . This normally causes a vacuum to form in the filter holder. thus causing t.he 
undesired result of drawing liquid from the impingers into the filter. 

Before moving the sampling train t.o t.he cleanup sit.e, ramove t.he probe fr~ t.he sampling train and cap 
the open oUt.let.. Be careful no1:. to lose any condensate t.hat mignt be present.. Cap t.he filter lnle1:. where the 
probe was fastened. Remove the umbilical cord from the last impinger and cap the impinger. Cap off t.he filter 
holder outlet and implnger inlet. Use noncontac l nating caps, whet.ner ground-glass stoppers, plastic caps, serum 
caps, o r Teflon tape to close these openlngs. 

Alternat.ively, the train can be disassembled before the probe and filter holder/oven are completely 
cooled, if t.his procedure is followed: Initially diaconnect the filter nolder outlet/implnger inlet and loosely 
c ap the open ends. Then disconnec~ the probe frem t.he filter holder or cyclone inlet and loosely cap the open 
ends. cap the probe tip and remove the u=bilica l cord as prev~ously described. 

Transfer t.he probe and filter-impinger assembly t.o a cleanup area that 1s clean and prot.ected from the 
wlnd and other potential causes of cont.aminatlon or 10S8 of sample. Inspect the train before and duri ng 
disassembl y and note any abnor=al condit.lons. :he sample is recovered and treat.ed as follows (see schematic in 
Figure 3.1-2). Ensure that all it.ems neceasary for recovery of the sample do not. contaminate it. 

3. :.~ .2.1 Container No. 1 ( Filter ) . Carefully r~ove the filter from the filter holder and place i t in 
it.s iden1:.ified pet.r! dish con1:.ainer . Acid-washed polypropylene or Teflon coated tweezers or clean. disposable 
surgical gloves rinsed with water and dried snould be used to handle the filters. If it is necessary to fold 
~he filter. ~ake certaln the particulate cake is in8~de the fold. Carefully transfer the filter and any 
particulat.e matter or filter fibera t.hat adhere to the filter holder gasket to the petri dian by u9ing a dry 

( aCid-cleaned) nylon brist.le brUSh. Do not. use any metalcontain1ng materlala when recover~ng t.his 1:.rain. Seal 
~he labeled pet.ri diah. 



P,_l_ 
!i'Nou" 

I ru. __ 

F ...... lWoI 
F_~ 

I 
~-""- ....... ' .. bNItt 

;..L,"I..fM " 
;o.tt. ;...".' • bruoII __ ---I C'**_ .. _ 
N~ 
r_,Inac. ,..,......,_. 

----=-

n_ Iv. RIMe Iv. -- -~ Il-- o.I"T-
AI 
(3) • 

Aft 
(21 

~ 

~ -!ram .......... _T_-
0CNIIed_ -...... ~ ,.. .... 
I -..-.... _ 
I -,. .... -... 

F 
III 

·_~ .... _i. __ 
. _ 'Il10 

r 

F_~ ---01 F .. ItouIing 

I 
RRe_ -O.IN __ 

lot....-.
Cen.orll 
Molnning 
0I1HII 

I ..... -
....-..... ...... 

I 
E .......... 

--~ ---

.... ---01" __ 

8H 
141 

2nd & lrd ............ 
(lft)3~021 

I -. In ........ 
.....lIn .. 

I 
~ ... __ Ir*> 

-
_ .... -O.IN __ 

Figure 3.1-2 ·Sample recovery scheme_ 

4fI~ 
len.orl & 511 
- ... InPIOWS 
c-MocIlOoInO 41 

I -. ......... --
r~ E.....,... E....., ... 

............. 4 ..... ...... 
__ Ir*> .... 5&. _ __In .. 

--100 ..... 
OINItNOJ 

-I ----,. .. = ...... 
-,-----." --25 ....... 

00_ .... 

~ 

-f 

looI ......... 

~ ... -... 

-

O.IN HMO] KUn04 
(SAl (511) 

.. 00 
(SCI 

m 
::a 
< ;-
::a 
EI • ::a 
[ 
." 
II 
;
!1. 
ir 
::a 
~ 
III • ::a 
~ 

." -• 
~ ;: 
~ 

" l' 
>< 



40 CfR as of July 1, 1991 
?ar~ 266, Subpa~s A ~hrougr. E and Appendlces 
Page: 88 

J . 1.5.2.2 Container No.2 (Acetone R:nse ) . 

Note: Perform SBCtlO;' 3.:.5.2.2 or. i y :~ =e':.s=-=..:..na:'::l:-. c! par:.lc;..;':'a':.e e.::1SS10n& are deSlrec. :':-. ac.c!::.:.o;. 
':0 metals emissions. If only metAls emlSS10nS are ceslred, SI(!;:: s8C't:'on .3.: . ~.:.: and go ':.0 SBC:':'O:-. .3.:.5.: . .3. 
Taking care to see that dust on the outside o! ~~e p:008 or c~ar exterior .~=!aces does no':. get in~ 'the 
sample, quantitatively recover pa~iculate C4't't&: ano any concen.ate froc :'~8 ~rooe nozz l e, probe !:t:.:.~g 

( plastic such as Teflon, polypropylene , e'tc. ~::.:.:::gs are recc=oondBd to ~rever.:. contam1na'tlon bY:Detal' 
fittings; further, it desired, a single glass plece con818t1 ::9 o! a C~ln8C ;::rooe tip and proae l:ner may be 
used, but such a single glass piece is not a req-.::.:ame.nt of :'!'::'8 methodoloqy ; . probe liner, and fran':. half of 
the filter holder by .... ashing these components Wl!.~. ::;0 ml of oII :: et.one and ;::':'8::: .. ; the .... ash in a glas8 conta1ner. 

Note: The use of exac:. l y 100 c.l 19 :,.ecessa...-y for :.r:o s:.:::ls&quen:. e:ar:.ot :::orrection p:-ocedures . .,is:.illed 
.... ater may be used instead of acet.one .... nen approvec =:.y tne Ad:!:-.18trator s::o S:1.4':': be used .... hen specified by t.he 
Administ.rat.or; in these cases, save a water =:arilt and tollow t~e Adminia:.ra:.=r's direct~ons on analys1s. 
Perform the ace~ne rlnses as tollo .... s: Caret'..! l! y re:lClve t.ns ;:rooo noz zle a:-:C :: ! ean t.he 1ns1de S'o.lr!ace oy 
r:..ns1ng .... it.h acetone frc:n a was:-. bot.tle anc =~.Js:'.l::g .... It.l': a ::c:'.:::I6t.all:::: =r-':8::. Brusn until :'he 4cet.one r:.nse 
shows no vlsible part.icles, a!ter which lD4Jle a :::-..a l rlnae c: :::e lnS1ds 8_ =: a ::e wlth ace~ne. 

Brush and r1nse the BaJtpJ.e-exposec. ::-.s:oe parts o~ :::s !!ttl::g ,.:: : ~. a ::et.one :..:; a Bl...Cild.:' .... ay ur.:.:: roo 
vlslble particles remaln. 

Rinse the probe linsr .... l :.h acet.one oy :.:::.:.r.q and :c:.a:'ln9 t.he prO::l8 .... nile equ1ning acetone into its 
upper and so that. all ina1da su:-!aces will De wet tad .... lth oIIce:.one . Allow ~~8 acetone to drain from the lower 
end int.o the sample container. A t:.mnel may ::le L:sed ::'0 ale :':-. :.rollnster:-1n9 ::::;-':!d .... aehir.gs to the container . 
folIo .... the acet.one rinse .... it:-. 011 nonmetAllic ;:ro:.o c!"Uen. Bo l e: :'::8 probe !:: a:: ::lclined position, squl.rt acet.one 
i nto t.he upper end as t.he prooe or-ush is eel:::; ;:·.lS:'1ed wl:'~. 011 :. ..... lsting aC:'l C:: :.:;.rough the probe; hold a sample 
container underneath the lower enc ot the prc:.o. cd catc:: a..~)' oIIcetone a.'10 ?4:-:'!CUlat9 mat.ter .... hich is brushed 
through the probe three times c: !:lOre unt.'::': :'.C:l9 re.m.alns 1:: :.~e prone linar c r:. visual inspection. Rinse t.he 
brush with acet.one, and qUolln:.:.:.a:.!vely co':'':'ec:. ~~9se wasr.:.::gs ::: the samp l e :: cnt.alnar. Att.er the brushlng, make 
a final acet.one rinse at tr.e pro:)e oilS descr:..cec aDOve. 

It. is recc=mended t::a: : .... 0 people cl ea..~ :':1.S ;: r o08 :'c ~nlm1ze s~pl e 10SS8S. Be~een sampling runs, 
keep brushes clean and prOtected !rcm cont..a.=..:.~t!o::. 

Clean the inside o! :.~s ~ront hal! c ~ :'!':e !:'l:'er t'.o l ::!ar by rubbing ~'le surtac8a .... ith a nonmetallic 
nylon brist.le brush and r1nslr..: "':":.h acetone . R:::so eacr. st::~ac s t1'lree t.iCIIBS 0 :- :nore if needed t.o remove 
visible part.iculate. Make a :::-.a : :!nse o! :':-.e ~:::.:sr. ano !!!':.ar r.older. Af-:.e.= all ace~ne washings and 
part1culat.e mat.ter have beer. c~: :ected in :.~o s4Cple CO:1:.a:.r.s!' :lghten t.he ':'!d on the sample cont.ainer so that 
acet.one .... ill not. leak out wner. :', :s shippec :.::: :!':e la.oora:.o::y. 1".a.rk the l1e1 9 :1":. of the fluid level t.o dete.rm.ine 
whether or not leakage occu:-rec c:':'=lng tran8por:.. :.a.be l tt',Q :::o~t.ainar cles...r l y to identify its content.s. 

3.1.5.2.3 Conta~ner ~ c . ; ( Prone R!nso \ . Keep t.he proDa a8sembly clean and tree trom contaminat.ion aa 
deacribed in sect.ion J.l.5.2 . : :: ~ t~is lD8t..r.oc '::::':'=::'.9 the C. : S nitric aCJ.d r:.nse described below. Rinse the 
prooe nozzle and fitting pro::lo .:::er. oIInd !:c:-.: .-.oII l ! o~ :he ~:'':''ter holder thoroughly .... ith 100 ml of 0.1 N 
:':l:.:-ic aC1d and place the · ... asr. : :-. : 0 011 samp ':' e s:'=:0IIge c on'talnsr. 

Note: The use of exoll::::. )' ::~ ml .;. s r:e c essa...-y !o: :.:-;e s U!Js&quent blan.k cc:-rect.ion procedures. Perform 
t.he :-inses as applicable ane ;e:-.eroll':'ly as oas c ::!:)eQ !:': lOOtr.oC :2, sac::tion 5. 2 .2. Record t.he volume of t.he 
combined :-iose. MarK. t.he he.:.:;:-.: .:~ :'he !:-.:::: :avel on t.na o-,::,s.lde of ~he storage cont.ainer and use t.his mark t.o 
detert:l..J. ne if leakage occ:.:rs c-.::::: ; :..ranspc:: . Sea l :.ne c~:::.a:.ner and clearly label the content.s. Finally, rinse 
t he nozzle, probe liner, and :: 0:-. : half o ! :' ::0 !:::.er t';older ..... l:.h .... ater followed by ace~ne and discard these 
rlnses. 

J.1.5 .2.4 Container Se . .: (Impingers : :':'rough J. !:l..''IO~/8202 Impingera and Moist.ure Knockout Impinger, 
.... hen used, Contents and Rinsos . :::ue to tl'.e ;:.::::.e::'tlal l y :a..:ge quantity of liquid involved, t.he tester lIlay place 
the u::plnger solu':10ns froc ll:?~;. gers 1 :..:-.:c:.::;:: 3 1:: co::e :':".4n one container. Measure the liquid in t.he firs't 
"':.1".ree impl.ngers volumetrica':'':',:' :. .::: .... It.hin ::: . ~ =- \lSlng a c;raouoll'ted cylinder. Rac::ord the volume of liquid 
present. T::is 1nformatior. :s ~eG-.::.red to Coll . ::.;:ate the ::c:.s::.:re cont.ent. of the sampled flue ga8. Clean each of 
:.~e first :.hree imp1ngers. tne ::::.ar suppo::~. ::1e oaCI( ::a: ~ c~ :.ne filter hous1ng, and connec'ting glass .... are by 
"thoroughly :-:.nsi09 .... ith lDC =: =! 0 .1 N r..::r:.::: aCld '.:Sl:'.; :..r.e procedure as applicable and generally as 
desc:-lbed 1., ID8thod :2, sec:..:·c ;: ~ .2.4. 

Note: The use of exac:.!)' 100 ml o! :::.: S n1 ':.rlC ac:.d rinse is necessary for t.he subsequent blank 
correction p=ocedures. COmblne :.ne rins8s oIIr.c ::=plnger solutions, measure and record t.he volume. Mark the 
height of :.he fluid level on t!':e out.side c! :::e cont.alne.r t.o determine if leakage occurs during transport.. Seal 
~r.e contalne:: and clearly :aoe: ":.~e concer.:s. 
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3.1.5.2.5 Container Nos. 5A, 59, an= 5:. 5A ( 0.1 N ENO, ) , 5E ( ~~O . /E~SC. absorblng scl~tlCr. ), and 5e 
( 8 N HCl r:.nse &nd cil:.ltlon ) . (As descr!bea ;:;rBvl0usly at the e·nd c! gectlo~ :t.,:,.3.':'.5 c! t!::.s :!le't!':oc. , _. 

merc:.lry :lS not be:lng measured i n t.h:.s tra l i., tnsn l:lIplr.gers 4, 5, and 6. as shown in Figure 3.1-;::, a..:-e not 
necessary and may be eliminated . ) Pour a l : t~e l iquid. i! any, fro:: the It:plnger WhlCh ... ·as w::pty at the su..:-t 
of the run and which immediatel y precedes tne tWO permang&nate impingers ( normal l y implnger No.4 ) lr.to a 
graduated cylinder and measure the volume to within 0.5 mI . This informatiOn is requ:.red to calcul ate :.~e 

moisture content cf the sam~led f l ue gas. Pl ace the l iquid in sample Container No. SA. Rinse the ~plnger (Nc . 
4) with 100 ml of 0.1 N RN03 and pl ace this into Container No. SA. 

Pour all the liquid from the two permanganata impingers into a graduated cylinder and csasure the 
volume to within 0.5 ml. This lnformatlon 19 required to calculate the molsture cor.tent of the sampled flue 
gas. ?lace this KMnO, aDsorbln; solut i on stack s&mple from L~e two permangan4te implngers into Contalner No. 
58. Using 100 ml total of fresh acidified potassium parmanganate solution, rinse the two permanganate lDplngers 
and connecting glass piaces a m1n~um of t~re. times and place the rinses into Container No. SE, carefully 
ensuring transfer of all l oose pracipitat~ ~terials f.:-o~ ~~e two 1:plngers ii-to Conta:lner No. 55 . USlng 100 
ml tota l of watar, rinse the permanganate ~~~ngers and connectlng glass pleces a min~um of ~~ree ~lmes, and 
place the rinses into Conta.lner 58, careh:lly ensuring transfer of a l l l oose precipitated mata:r.la l , !.! any , 
from the ~o implngers into Cor. ~iner No . 5B. Mark the hsight of the fluid level or. the outside of the bott l e 
~o determine if leakage occurs during transport. See the fo l l owing note and the precaut~on .l~ paragrapn 
3 .1 . 4.2.2 and properly prepare ~ne bottle a nc c l early label the contents. 

Note: Cue to the potential react!o!': of the pot.a.ai:.:m parmangan4ta .... ith the acid, Ulere may be pressure 
buildup i n the sample storage bott l es. Th.a. bottles shall not be completely filled and shall be vented to 
relieve potential excess pressure. Venting :s requ.lred. A No. 70-72 hole drilled in the conta.lner cap and 
Tef l on liner has been used. 

If no visible depOSlts remain atter t~e above described water rinse, do not rinse with 8 N 8::. 
8owever, i t deposits ~ rama~n or. the g l assware after thlS watar rinse, wash the impinger surfaces W1th 25 ml 
of 8 N BC l , and place the wast1 ::-. a separate sample cont.alner labeled Conuiner No. 5C containing 200 ml c t 
water as follows: Place 200 ml c f water 1:-: a sample cont.a:lner labeled Container No. SC. Wash the ~pinger walls 
and stam with the BCl by turn:r.; the impinger on ita slde and rotating it so that the BCl contacts all inside 
surfaces. Use a total of or. l y 25 ml of 8 N l:ie: tor nnalng both permananata impingers combined. Rinse ~he first 
lmpinger, then pour the actua~ ":nee used reI' the firat 1mplnger into the second impinger for its r.lnse . 
Finally, pour the 25 ml of e N He: rinsB carefully w1th 8t1.:-ring into Container No. 5C . Mark the height of the 
fluid l evel on the outside c ! t:-,e oottle t::l cetarmine 1! l e4Xage occurs during transport. 

3.1.5.2.6 Containes Nc. 5 (Silica Ge l ) . Note tne color of the indicating silica gel to determine 
whether it has been complete: )' spent and ulte a notation o! it.s condition. Transfer the silica gel from its 
icplnger to its original conta:r.ar and sea: . 7he tester may use a funnel to pour the sillca gel and a rubber 
policeman to remove the s11:=a ~ e ~ ~rom t ~e lmplnger . 

The small amount cf ?a"t~c l es t r.a t =ay adhere to L~e imping8I .... all need not be removed. Co not USB 
water or other l iquids to t "a ns~8" the s~ : :=a gel s i nce we i ght ga:lned in the silica gel implnger is used for 
mOl sture' calcul ations . Alterr:a:: ... e l y , :..: a o.alance .lS avai l able in the field, record the weight of the spent 
si lica ge l (o r silica ge l p ! :,;s : =;n nger ) t :: :::e nearest 0. 5 g. 

~ . 1 .5 . 2.7 Contalner ~ :: . - (Acetone =.~~k ) . :! pAI~!cu late emissions are to be determined, at least 
once durl ng eacn field test , ~.a c e a 100- =_ ~or~.lon of t~e acetone used in the sample recovery process into a 
l abeled conta~ner for use H': ~ .-. e !:-ont-ha:: =~e ld rsagent blank . Seal the container. 

3 . 1 .5. 2 .8 Container So. SA (0 .1 ~ N:tr1c Acid Blank ) . At leaat once during each field test, place 300 
rnl of the 0 . 1 N n.ltri c aClO ao .:,;-:.:..on used : :-: ~.!l e sa=lple recova..ry prcx:ess :lnto a labeled container tor use in 
the f ront - hal f and back-ha1 ~ ::e:d reage~t ~:~~KS. Sea':' the contalner. Container No. SB (water blank). At least 
once during each field teat. ~ : ace 100 ml c: t~e water used 1n the sampla recovery proc8sa into a labeled 
Ccnta~ner No. 8B . Seal t.he CO:-.-:'alner . 

3.1.5.2.9 Container So. 9 ( 5' Nl~"~= Acid / l a ' E~=ogen Peroxide Blank ) . At least once during each 
~ield test, place 200 ml o! t~e ~ \ nitriC a= : ~ / lO \ hyO.:-oqer. paroxide solution used as the nl~ric acid imp.lnqer 
reagent .lnto a labeled conta:r.s~ :0':- use l~ :~e bac~-h4:: :~eld reagent blank. Seal the container. 

3 . 1.5.2.10 Containe" So. ~ O (Acid~!~ec POtaSSium Permanganate Blank) . At least once during each field 
test, place 100 ml of the ac:"o~~:ed potaas:~ permang~,ate solution used a8 the impinger solution and in the 
sample recovery process int-o a laoeled cor.t.a:..ner for uae ln the back· half field reagen'C blank for marcury 
analysis. Prepare the container as descrlDeC In section 3.~ . S.2.5. 

Note: Due to t.he potentla l react.l or, of the potaseium permanganate .... ith the acid, there may be pressure 
buildup i n the sample storaqe OOttles. Theae DOttles ahal l not be cc=pletely filled and shall be vented to 
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=elieve potential excess pressure. venting is required. A No. 70-72 hole Cr~lled i~ the CC~tAlne= cap and 
Te!lon liner has been used. 

3.1 .5 .2 .11 Container No . 11 (B N HCl Blank). At least once d~=ing eact !ield ~est, ?er!=~ batt c : t~e 

following: Place 200 ml of .... at.er into a sample container. Pour 25 ml of BN 8:::1 carefully ... ·l tn stir=l~g lnto tl'le 
200 ml of water in t.he container. Mix well and seal the cont4iner. 

3.1.5.2 .12 Cont.ainer No. 12 (Filter Blank). Once duri"9 each field test, place ~'ree ~~used blank 
filters from tho same lot as t.ho sampling filters i~ a labeled petri dish. S8al the petri cish. These will be 

used in the front-half field reagent blank. 

3 .1.5.3 sample Preparat.ion. Note the level of the liquid in each of the cont4!ners and dete==~ne 1: 
any sample was 108t during 8hipment. If a noticeable amount of leakage has occ~rred, eitner void the sampl e or 
use methods. subject t.o the approva l of t.he Administrator, to correct t.he final results. A diagram !llustratl~C; 
sample preparation and analys18 procedures for each of the s&:ple traln components is shown 10 figure 3.1-3 . 

3.1 . 5 . 3.1 Container No.1 (Filt.er ). If pa~iculate ~s8ions axe being determlnad, ~en desiccate the 
filter and filter catch wit.hout added heat. and waigh to a constant weight as descr1bed in sectlon ~. 3 0: method 
5. For analysis of metals, divide the filt.er .... iL' it8 filter ca~h into portlons containlng approxlmately C. 5 9 
eaCh and place int.o t.he analyst.'s cho~ce of either individual Clcrowave pressure relief vessels or Parr~ Boens. 
Add 6 ml of concentrated ni~ric acid and 4 ml of concent.rated hydrofluorlc acid ~o each vessel. Fo= =~crowave 
hea~ing, microwave the sample vessels for approx1m4te1y 12-15 mlnutes in intervals of 1 to 2 minutes a~ 500 
Watts. For conventional heat.ing. heat ~he Parr Bombs at 140°C (285°F) for 6 hours. Cool the samples to room 
temperature and combine wit.h the acid d1gBSt8d probe rinse as req~red in section 3.1.5.3.3, below. 
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Notes: 1. Suggested microwave heating times are approxi~te and are depender.~ upon the n~er o! 
samples belng digested. Twelve to 15 ~nute heat!ng t~es have been found to be accep~ble for s~=~lt~~eous 
d~gastlon of up to 12 indiv~duai s~les. Suff:clent heat~r.g lS evioenced by sorbent refl~ Wlt~:~ ~e vessa:. 

2. If the sampling train uses an optional cyclone, ~e cyclone catch should be prepared and d1gested 
using the same procedures described for the filters and c~ined Wl~ the dlgested filter s~ple5. 

3.1.5.3.2 Container No.2 (Acetone Rinse). Note the level of liquid in the container and con!i== o~ 
the analysis sheet whether leakage occurred during transport . If a noticeable &mOunt of leakage has occurred, 
either void the sample or use methods, SUbJect to the approval ot the Administrator, to correct the final 
results . Measure the liquid in this container eit.her volu.metrically to !: 1 ml or gravUletrlcally tc : C.5 ;. 
7ransfe: the contents to an acid-cleaned, tared 250-ml beaker and evaporate to dryness at am:llent temperat~re 
and pressure. If pa~iculate emlSS10ns axe being determined, desiccate for 24 hours without added heat. we~gn 
to a constant welght according to the procedures described in section 4.3 of method 5, and repo~ the results 
to the nearest 0.1 mg. Red~ssolve the residue with 10 ml of concentrated nitric acid and, carefully wlt~ 
stirring, quantitatively combine the resultAflt sample including all liqUid a."ld any p4~lCulate catter 'oat!":. 
ConLa~ner No.3 prior to begl~~~r.g ~e follow~ng section 3.:.5.3.3. 

3.1 . 5.3.3 Contalner No. 3 (Probe Rlnse ) . The pH of t~lS sample shall be 2 or lower. I~ t~e pH is 
higher, ~he sample should be acidified to pH 2 by the careful addition witn stirrlng of concen~raLed ~ ! ~~c 

ac~d. The sample should be r~nsed into a beaker wlth water and ~ne beaker should be covered wi~~ a riboed 
watchglass. The sample volume should be reduced to approxlmately 20 ml by heating on a ho~ plate at a 
temperature just below boiling . Digest the sample in ~crowave vessels or parr~ Bombs by quantitat~vely 
transferring the sample to the vessel or boob , ~y carefully adding ~a 6 ml of concentrated nitr:c ac~d and ~ 

ml of concentrated hydrofluoric acid and then continuing to follow the procedures described in section 
3.1.5.3.1; then combine the resultant sample directly with :~e acid digested po~ions of the filter pre~red 
prevlously in sectlon 3.1.5.3.1. 7he resul~ant cO~lned sample is referred to as fraction 1 precursor . Fil:er 
the combined solution of the aCld digested fi!ter and probe r~nse samples using Wha~ 541 filter paper. 
Dilute to 300 ml (or the appropr~ate volume fer the expected met41s concentration) with water. 7his dilution is 
fraction 1. Measure and record the volume of t~e Fraction 1 solution to within 0. 1 ml . Quantit4tlvely remove a 
50-ml aliquot and label as Fractlon lB. Label the remaining 250-ml portion as fraction LA. Fraction LA is used 
for lCAP or AAS analysis. FraCtlen LB is used tor the determination of tront-hal! mercury. 

3.1.5.3.4 Cont4iner No. ~ (Impingers 1-3) . Measure and record the total volume of this sample 
( fract~on 2) to within 0.5 ml. Remove a 75- to lOO-ml aliquot tor mercury analysis and label as Fraction 2B. 
Label the remai ning portion of Co ntainer No. , as aliquot fraction 2A. Aliquot Fraction 2A defines the volume 
of 2A prlor to digestion. All of the aliquo: Fraction 2A 1s digested to produce concentrated fraction 2A. 
Concentrated Fraction 2A defines the volume of 2A after digestion which is normally 150 mI. Only concentrated 
Fract~on 2A ~& analyzed for metals (except that it 1s not analyzed for mercury). The Fraction 2B aliquot should 
be prepared and analyzed for mercury as described in aection 3 . 1.5.4.3 . Aliquot Fraction 2A ahall be pH 2 or 
lower. If necessary, use concentrated nitr~c ac~d, by careful addition and stirring, to lower aliquot Fraction 
2A to p~ 2 . The sample should be rinsed into a beaker with water and the beaker should be covered with a ribbed 
watChglass. The sample volume snould be reduced to apprax~~ely 20 ml by heating on a hot plate at a 
te::c.oe ratu re just below boiling. 1'iaxt follow either ~e con-.'entlonal or microwave digestion procedures descrl.bed 
i:: 1eC:'10ns 3.:.5.3.4.1 and 3.:.5.3.'.2, bel"",' . 

3.:.5 . 3 . 4 . 1 Conven~iona~ Jlgestion P~oceocze. Add 30 ml of 50 percent nitric acid and heat for 30 
mlnutes on a hot plate to just below boiling. ,;dd 10 ml of 3 percent hydrogen peroxide and heat for 20 IIlOre 
minu~es. Add 50 ml of hot water and heat ~~e sample for an additional 20 minutes. Cool, filter the sample, and 
d~lute to 150 cl (or the appropr~ate volume for ~he expected mecals concentrations) with water. This dilution 
1S concentrated fract~on LA. Meascze and recorc :.ne volume o f ~he fraction 2A solution to within 0 .1 ml. 

3.1.5.3.4.2 Microwave 01g8s:'10n Proced~re . Add l e =: of 50 percent nitric acid and hea~ for 6 minutes 
in intervals of 1 to 2 minutes a:. 600 Watts. ~low the sacple to cool. Add 10 ml o! 3 percent hydrogen peroxide 
and heat for 2 core m~nutes. Add 50 01 of ho: water and heat for an addi:.ional 5 minutes. Cool, filter the 
saEple, and di2ute to 150 ml (or :.ne appropr:ate volume for tne expected metals concentrations ) wlth water. 
7hls dilutlon ~s concentrated Fr4=:.1on LA. ~eas~e and record :.he volume of the Fraction 2A solution to wi:.hin 
0.: ::ll. 

Note: All microwave heat:n; times glva~ are approx1=ate and are dependent upon the nu~er o f samples 
be~ng digested at a tlme . Heatl~; :.~es as glven &Dove nave oean found acceptable for sUlult4neous di gestion of 
up to 12 individual samples, Su!f!=~ent heat~ng is evidenced by solvent reflux within the vessel. 

3.1 .5.3.5 Container Nos. 5A. 59, and 5: ( lmpingers 4, 5, and 6). Keep these samples separate fr~ each 
other and maasure and record the volumes of 5A and 5B separately to within 0.5 ml. Dilute sampl e 5C to 500 ml 
w~:.h water . 7t".ese sacples 5A, SE , and 5C Are referred to respec~~vely as' Fra=tio:ls 3A, 3B, and J:. Follow the 
analYSiS procedczes descrlbed in sect~on 3.1.5.'.3. 

-



~)orksheet 5.0-2 l"laxirnum Hourly Ambient Air Concentration " :0-
W 

Pollutant ~ 
) . 

• " & __ 4 I " 10'al Con,ceQt.:at.10fl . 
Dluap,c;. 'ucll 1 Stack 2 Suck , ha.aU >< Iq) :.: .... .. DaOC-C a . "00 ~ C n.pc-c S,.ck. 

0.20 • • • 
Q.H • • • ---
0.'0 • • • --- ---
Q.U • • • --- ---
Q .• O • • · ---- ~ ---
D .• j • • • --- ---
Q.~ • --- • • ---:: ~": 
Q.SS • • • .. . ; .~ ---
0.1t • --- • • 
0.1$ • --- --- • • ---
a.10 • • • --- ---
0.'0 • --- --- • • ---
0." • • • ---
0.10 • • • --- --- --- ---

. !~ • • • --- t 

.00 • --- --- • --- • () ... 

.10 • • • --- l'U 

.28 • --- --- • --- • () 

.;j • • • :r 

. ~ --:. --- --- ---
·~O • --- • • I ~. 

" .10 :. . • • • --- I -I .., 
ER= Annual Avera3e Emission Rate m 

D. DC= Hourly Dispersion Coeffiecient (from l:orksheet 5.0-1) :;: 
C= lstimated Y.aximum Hourly Ambient Air Concentration o· 

:J 
'-' 

J ) ) J J J 
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3.1.5.4.2 AAS by Direct Aspiration and/or Graphite Furnace. !! analysis of metals in Fraction LA and 
Fraction 2A us~ng grapni~e furnace or direct aBp~=at~on AAS is desired, Table 3.1-2 snould be usec ~c aeter~ne 
whicn techn.ques and lIlB'thod.s shoul~ be app1~ed for each 'target IIlBtal. Table 3.1'- 2 should also be consul tea to 
detern1ne possible interferences and techniques to be followed for their ~nlmizat10n. Calibrate tne ~n8trument 
according to sec'tion 3.1.6 .3 and follow the quality concrol procedure. specif1ed 1n sec't1on 3.:.7.).2. 

Table ) . 1-2 -Applicable Techniques, Methods, and Minimization of Interference for AAS Analysis 

Metal Technique 

Sb Aspira't.ion 

Sb Furnace 

Aa Furnace 

B. Aspiration 

B. Aspiration 

B. furnace 

Cd Asp1ration 

Cd Furnace 

'- Aap.:.!"atio:1 

SW-846 
Method No. 

7040 

7041 

7060 

7080 

7090 

7091 

7130 

71)1 

7190 

Wavelength 
i nmi 

217.6 

217 .6 

19).7 

55).6 

2J4.9 

2J4.9 

:28.8 

228.8 

357.9 

Interferences 

Cause 

1000 lll9/mL Pb Nl, 
Cu, or acid 

H1gh Pb 

Araenic 
volat.ization 

Aluminum 

Calcium 

Barium ionization 

500 PplD Al 

8igh Mg and 51 

Be in optical 
path 

Absorption and 
light scattering 

Aa above 
Excess chloride 

Pipet tips 

Alkali metal 

MinlJuzatior: 

Use secondary 
wavelengt.h of 
231.1 "'" lIl4'tch 
sample , 
standa.rds I acid 
concentration or 
use n~'t.rous 

oxide/acetylene 
flame. 
secondary 
wavelength or 
Z ..... n 
correction. 
Spixed samples 
and add nickel 
nitrate solution 
to digestates 
prior to 
analysis. 
Use Zeeman 
background 
correc'tion. 
8igh hollow 
cathode current 
and narrow band 
set. , mL of KC1 per 
100 mL of sample. 
Add 0.1\ 
fluoride. 
Use met.hod of 
standard 
additions. 
Optimize 
parameters to 
minimize effects. 
Background 
correction is 
required. 
As above. 
AmI:rIoniW!l 
phosphate used as 
a tnatrix 
modH1er. 
Use cadmium-tree 
tips. 
KCl ionization 
suppressant in 

,~ 

, 
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Cr Furnace 7191 357.9 

Cu Aspiration 7210 324.7 

Fe Aspiration 7380 248.3 

Pb Aspiration 7420 283.3 

Pb Furnace 7421 283.3 

Mn A8piration 7460 279 . 5 

N1 Aapiration 7520 232 . 0 

Se Furnace 7740 196.0 

Ag Aspiration 7760 328 . 1 

~l Aspiration 7840 276.8 

Atlsorp':io:'l and 
scatter 

200 mg/L Ca and P 

Absorption and 
scatter 

eonta.m1nation 

217.0 nm 
alternate 

Poor recoveries 

403.1 nm 

alternate 

352.4 nm 
alternate 

Fo, Co, and Cr 

Nonlinear 
rBaponse 

Volatility 

Adsorption , 
scatter 

Adsorption , 
scatter 

AgCl in so lube 

Viscosity 

samples ar:c 
sta"c.a::cs . 
CO:"lst!l-: 
:na:-.:.l!ac'::.:rer's 
literat.u.re . 
Ai: calc!:.::: 
:1::.t=ate fo= a 
known constant 
etreet and <0 
eli::unate effect 
0' p~osphatB. 
Consult 
manufacturer I s 
canual. 
Great care taxen 
<0 avol.d 
cont.a.c.lnatioi.. 
Bacxground 
co=re~tl.on 

required. 
Mat=ix modifier, 
add 10 uL 0' 
ptlosptlorus acid 
<0 1 mL of 
prepared sample 
in sa.c:rpler cup. 
BaCkground 
correction 
required. 
Background 
correction 
required. 
Matrix matching 
or nitrous-
oxide/acB~ylene 

name. 
sample dilution 
or use 352.3 no 
11ne. 
Spike samples and 
reference 
materials and add 
nicxel nitrate <0 
minimize 
volatilization. 
Background 
correction is 
required and 
Zeeman background 
correction can be 

useful. 
Background 
correction i. 
required . 
Avoid 
hydrOChloric acid 
unless silver is 

1n solution as a 
chloride complex. 
Sample and 
standards 
moni tored. for 
aspiration rate. 
Background 
correction ,. 
required. 
HydrOChloric acid 
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T: Furnace 7841 276.8 

Zn Aspiration 7950 213.9 

Hydrochlo::"-c ac ... c 
or c:-: l o::i c!e 

Sigh S1- Cu, • P 

Con t.a.I:lina tion 

s hollie :-:0 -:' be 

usee. 
3aCk.;::ounc 
co::::eC-:'lcn ,. 
raqu.lred . Verlfy 
that ::' osses are 
no-: occur:::..:--.; ! or 
volatizatl.on by 
spiked s4z:J;lles or 
standare! 
addi-:'l.on ; 
Pallad.lW!: is a 
s u"- tab l e ma~l.X 
modifier. 
St.ron-:..lW!: removes 
C;.; and phosphate. 
Great care ta.f(en 
co avoid 
cont.a.::U na~lon . 

3.1.5.4.3 Cold Vapor AAS Mercury Analysis. Frac~ion IB, Frac~ion 2B, and Frac~ions 3A, 3E, and 3C 
should be analyzed separately for mercury using cold vapor atoml.C absorption spectroscopy fo l lowing the method 
outlined in EPA SW-846 method 7470 or in Standard Methods for Water and Wastewater Analysis, 15~h Edition, 
Method 303F. Set up the calibra~ion curve ( zero to 1000 ng ) as described in SW-846 method 7470 or similar to 
method 303F, using 300-~ BOO bottles instead of Erlenmeyers. Dilute separately, as described below, a 1 ml t o 
10 ml aliquot of each orl.ginal sample to 100 ml with water. Record the amount of the aliquot used for dilution 
to 100 ml. If no prior knowledge 8xl.s~s of the expected alIOunt. of mercury in the sample, a 5-ml a1iq'J.ot is 
suggested for the first dilution to 100 ml and analysis. To det~ne the sUlck emission value for mercury, the 
amount of the aliquot of ~he sample uaed for dilution and analysis is dependen~ on the amount of mercury in the 
aliquot: The total amount of mercury in ~he aliquo~ u.ed for analysis shall be less than 1 ~g, and within the 
range (zero to 1000 ng ) of the calibration curve. Place each sample aliquot into a separate 300-ml BOD bo~tle 
and add enough Type II water "to ma.lt.e a total volume of 100 ml. Then analyze the 100 ml for mercury by adding to 
i~ sequentia l ly the sample preparation solutions and performing the sample preparation and analysis as 
described in the procedures of SW-846 method 7470 or me~od 303F. If, during the described analyais, "the 
reading maximum(s) are off-scale (because the aliquot ot the or1g1nal sample analyzed contained more mercury 
tha n ~he maxi~ of the ca11bration range) inc l uding ~he analysis o f ~~e 100-cl dilu~ion of the l-ml aliquot o f 
the or~ginal sample causing a reading max~um which is off-scale, then perform the following: Dilute the 
original sample (or a portion of it ) with 0.15\ RNO] in watar ( 1.5 ml concentra~ed HN03 per li~er aqueous 
solution ) s o that when a I-ml to l O-ml aliquot of the d~lu~ion of the original sample is than further diluted 
t.o 100 ml i n ~he BOD bott l e, and analyzed by the procedures descr~~ed above, i t will yield an analysis within 
~he range of the calibration curve. 

3 . 1 .6 Calibration 

Maintai n a labora~ory l og o f al l ca! ibratlons. 

3 .1.6 . 1 sampling Train Ca libra~ion . Calibrate ~he sampling t::ai n components according to the i ndicated 
sections o f method 5: Probe Nozzle ( sBC~ion 5 . 1 ) ; Pito~ Tube ( sec~ion 5 . 2) ; Metering system ( section 5.) ) ; 
Probe Heater ( section 5.4); Tempera~ure Gauges ( section 5.5 ) ; Leak- Check of the Metering system (section 5.6 ) ; 
and Barometer ( sec~ion 5. 7) , 

3.1.5.2 Inductively Coupled Argon Plasma Spec~ometer Calib::ati on. Prepare standards as outlined in 
sect"-cn ). 1 .~.'. P~ofile and calibrate the 1nstruoant according t o the inst~~nt manufacturer's recommended 
procedures uSlng the above s~andards. The l.nstrument calibrat10n shou l d be checked once par hour. If the 
instrument does no~ reproduce t he c oncentrations of the standard within 10 percen~. the complete calibration 
procedures shou l d be perfor~d. 

3 .1.6.) Aco~c Absorption SpectrOmeter-Direct Aspiration, Graphite Furnace and Cold Vapor Mercury 
Analyses . Pre?o!.re the standards 4S outlined in section 3. 1.4.'. Cal ibrate the spectrometer using these prepared 
standards. Calibration procedures are also outlined in ~e EPA methods referred to in Table 3.1-2 and in SW-846 
Method 7470 or Standard Methods for Water and Was~ater, 15th Edition, ma~hod 30)F ( for mercury ) . Each 
standa=d c urve anould be run in duplicate and the mean values used to calculate the calibration line. The 
':':istr~ent Should be recal.:.brated approxl.m&tely once every 10 to 12 samples. 
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3.1.7 Quality Control 

3.1.7.1 Sampling . Field Reagent Blanks. When analyzed, the blank samplea in Container N~rs 7 
through 12 produced previously in sec~iona 3.:.5.2.7 through 3. 1.5.2.12, respectlvely, ahall be processed, 
digested, and analyzed as follows: Digest and proce •• one of the filtera from Container No. 12 per sectlOr. 
3.1.5.3.1, 100 ml from Container No.7 per section 3.1.5.3.2, and 100 ml from Container No. 8A per section 
3.1 . 5.3.3. This produces Fractlon Blank lA and Fraction Blank lB from Fraction Blank 1. (I f des~reC, ~~e o~her 

two filters may be digestad separately according to section 3.1.5.3.1. diluted separately to 300 ml each, and 
analyzud separately to produce a blank value for each of the ~o additional filtera. If the •• analyses are 
performed, they will produce two additional valuea for each of Fraction Blank LA and Fraction Blank lB. The 
three Fraction Blank LA values will be calculated aa three values of M!hb in Equation 3 of section 3.1 . 8.'.3, 
and then the three values shall be tot4llad and divided by 3 to become the value Mfhb to be used in the 
computation of M. by Equation 3. Similarly, the three Fraction Blank lB values will be calculated separately as 
three values, totalled, averaged, and used as the value for 8g fhb in Equation 8 of section 3.1.8.5.3. The 
analyses of the tWO extra filtera are optional and are not a requlIament of this method, but i! ~he analyses 
are performed, the results muat be considered as described above.) Combine 100 ml of Container No. SA with 200 
ml of the contents of Contalner No.9 and" digest and proceaa the reaultant volume per section 3.1.5.3.4. This 
produces concentrated Fraction Blank 2A and Fraction Blank 2B from Fraction Blank 2. A 100-ml portlon of 
Container No. SA is Fraction Blank lAo Combine 100 ml of the contents of Container No. 10 with 33 ml of the 
contents of Container No. 6B. This produces Fraction Blank 3B (use 400 ml as the volume of Fraction Blank 3B 
when calculating the blank value. Use the actual volumea wnen calculating all the other blank valuus). Dilute 
225 ml of the contents of COntalner No. 11 to 500 ml with water. Thia producea FractiOn Blank 3e. AnAlyze 
Fraction Blank LA and Fraction Blank 2A per section 3.1.5.4.1 and/or 3.1.5.4.2. Analyze Fraction Blank lB. 
Fraction Blank 2B. and Fraction Blanks 3A. 3B, and 3C per section 3 . 1.5.4.3. The analysis of Fraction Blank LA 
produces the front-half reagent blank correctlon values for the metals except mercuryi the analysis of Fraction 
Blank lB producea the front-hal~ reagent blank correction value for mercury. The analysis of concentrated 
Fraction Blank 2A producea the back-half reagent blank correction values for the metals except mercury, while 
separate analysis of Fraction Bl anKS 2B, 3A, 3B, and 3C produce the back-hal! reagent blank correction value 
for mercury. 

3.1.7.2 An attempt may be made to determine it the labOrAtory reagenta used in section 3.1.5.3 caused 
contamination. They should be 4n4lyzed by the procedure. in section 3.1.5.4. The Administrator will determine 
whether the laboratory blank reagent value. can be used in the calculAtion of the stationary source teat 
resul ts. 

3 .1.7.3 Quality Control Samples. The (ollowing quality control samples ahould be analyzed. 

3.1.7.3.1 lCAP AnalY81s. Follow the quality control shawn in aeetion 8 of method 6010. For the 
purposes of a three-run test 8er~es , ~hese requlramentS have oean =odified to include the following: Two 
instrument check standard runs, :wo calibration blank runa, one interference check aample at the beginning of 
the"an4lysls (must be within 25\ 0= analyze by the method of standard additional, ona quality control sample to 
cneck the accuracy of the calibra~:on standards (muet be within 25\ of calibration), and one duplicate analysia 
(muSt be within 10\ of average 0= =epeat all analyse.). 

3 .1.7.3.2 Direct Aaplratlon and/or Grapnlte Furn4ce AAS Analysis for antimony, arsenic, barium, 
berylli um, cadmium, copper. C!1rC::'~. l ead, n~cltel. manganese, mercury. phoephorus. eelenium. silver, thallium. 
and zinc. All samples should be 4n4 1yzed in dupllcate. Perform a matrix apike on at least one front-half sample 
and one back-half sample or one c~ined s&mple. If recoveries of Ie •• than 75 percent or greater than 125 
percent are obtained for the mat=~ spike, Analyze each sampl e by the method of atandard additions. A quality 
control sample should be analyz90 to check tne accuracy of the calibration standards. The results must be 

within 10\ or the calibration repeatBd. 

3.1.7.3.3 Cold Vapor AAS Analysis for Mercury. Ai: samples ahould be analyzed in duplicate. A quality 
control sample should be ana l yzed to check the accuracy of ~~e calibration standards (within 15\ or repeat 
calibration). Perform a matrix spike on one sampl e frem the n:.tric impinger portion (mu.t be within 25' or 
sacples must be analy~ed by t~e ~etnod of stan~ard additiona l . Add1tional information on quality control can be 
obta1ned from EPA SW-846 method 7,70 or in Staneard Methoda for the Examination of Water and Waatewater, 15th 
Editlor., method 303F. 

3.:.8 Calculations 

3.1.8.1 Dry Gae Volume. Uslng the dat~ !rom this ~.t, calculate Vm{std)' the dry gas sample volume at 
standard conditions as outlined 1r. Section 6.3 o~ Method 5. 

3.1 . 6.2 Volume of Water Vapor and Moisture Content. Using the data obtained from this test, calculate 
t.he vol'JJlle of water vapor V

W
( 8t.d l and the mOlB:.:.re content a..... ot the st4ck ga •• Use Equations 5-2 and 5-3 o! 

Method 5. 
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3.1.8.3 Stack Gas Velocity. using the data ~"oc ':.!':lS :'BS:' and Ec;-..:a:.:. ::::: 2-9 o~ Method 2. calc:; lat.e t.~e 

average staCK gas velocity. 

3 . 1.8.4 Metala (Except Mercury ) in SOU=CB 5llQpl e. 

3.1.8.4.1 Fract.ion lA, Front. Half. Meuls ( except. 8g ) . :alculate separately the amoun':. of each me...,,1 
collected in Fraction 1 of t.he sampling traln US 1 .. ; :'he follow:r.g aquatio .. : 

Eq. 

If Fract.ions lA and 2A are combined. proportlonal a::~ota MUS:' ~e used. Approprlate changes ~st be 
made i n Equat.ions 1-3 to refl ect 'this approach. 

where: 

vaoln, l 

tot.al mass of each metal (except 8g) collect.ec ':':1 the fro:::. .":alf of t.he sampling traln 
( Fract.ion 1). Jig. 
concentration of metal in sample Fraction ~ as read fr~ :.::e s~ndard curve (Ji9/ml ) . 
dilution factor (Fd a t.he inverse of the fract~onal port:on c ! t.he concentrated sampla 1n the 
solution actually used in the i natrument 'to produce the readl:1g Cal' For example, wnen 2 ml of 
Fraction lA are diluted to 10 mI. F d • 5). 

total volume of digested sample solution (Fraction 1 ), =1. 

3.1.8.4.2 Fract.ion LA, Back Balf, Metals (except 89). :alculate separately the amount of each metal 
collected in Fraction 2 of the sampling train uSlng :he fol lowlng equation: 

Eq. 2 

where: 

Mbh total mass of each metal (except 8g) coll ect.ed in t he oack half 0 f t.."le sampling train (Fraction 2), 

concentration of metal in sample concentrated FraCtlOn LA. as read !~~ t he standard curve (Ji9 / ml ) . 
aliquot factor, volume of Fraction 2 div iced by volume o! aliquo~ F~actlon 2A ( see section 3.1.5.3.4) . 
~otal volume of digested sample solutlon (concentracad Fracti on 2A) . =l ( gee section 3.1.5.3.4.1 or 
3 . 1 .5.3.4.2, as applicable). 

3.1.8.'.3 Total Train. Metals (except Bg ). Calculate ~~e to tal amount o f each of the quantified metal s 
collected in the sampling train as follow.: 

.... nere: 

M!'hb 
:-!bhb 

equal .. 
:ncnes 

(=!h 1; 

Eq. 3· 

total mass of each metal ( separately stated for each metal ) collected in the sampling train. 

"g. 
blank correction value for mass of metal detected in front-half field reagent blank , ~g . 

blank correctlon value for mass of metal detected in back-ha l f field reagent blank. Jig. 

Not.e: If the measured bl ank value for the front half ( ~!'hb ) is in the range 0.0 to A ~g (where A ~g 
the value deterclned by multiplying 1.4 ~g per square l ~ch (1. 4 Jig/in 2 ) times the actual area in square 
( in2 ) o f the fi l ter used in :~e emission sample) m~b ~y be uged to correct the emisslon 9ample value 
i! ~!hb exceeds A Jig, tne greater ot the t wo following values (either I. or II.) may be used: 

:;:. A JIg, or 

:1 . ~he le9ser of (a) m!hb' or ( b ) 5 percent of m!h. 

:! t.he measured blank value for the back halt (~hb ) l B 1:1 :he r ange of 0 .0 to 1 JIg, ~hb :oay be used 
:.::: correc t. : ne emlsslon sampl e value (mbh ) ; i! =-t,hb exceed9 1 JIg. ~he greater ot the two following values may 
be USed: : JIg or 5 percent of mbh . 

3 . 1 . 8 . 5 Mercury in Source Sample. 

3 .:.8.5.1 Fraction LB, Front Salt. Eg. Calculate t.ne amount ot mercury collected 1n t.he front half, 
:ract.ion :. o! ~he sampl.:.ng tralIl "..1sing the fcllowu:g equation: 
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Q~h 
x v soln ,1 

.... here: 

EG· , 

Hg fh .. 
Qfh • 

Vsoln,l 
VnB = 

total mas. of mercury collected in the front hal! of the sampling train (Fraction 1), ~g. 
quantity ot mercury in analyzed sample, ~g. 

total volume of digested sample aolution (Fraction 1), ml. 
volume of Fraction lB analyzed, mI. 

See the following notice . 

Note: Vf1B is the actual amount of Fraction IB analyzed. FOr example, if 1 m1 of Frac~~on IE were 
diluted to 100 m1 to bring it into the proper anal~ical range, and 1 al of the 100-al dilution ware analyzed, 
V~lB would be 0.01 m.l. 

3 . 1.9.5.2 Fraction 2B and Fractions 3A, 3B, and 3C, Back Half, 8g. Calculate the amount of mercury 
collected in Fractions 2 using Equation 5 and in Fractions 3A, 38, and 3C using Equation 6. Calculate the total 
amount of mercury collected in the back half of the sampling train u8~ng Equation 7. 

where: 

Bgbh2 • total 
Qbh2 .. 

v soln ,2 .. 
V

e28 
• 

x V"oln,2 

mass of mercury collected in Fraction 2, #g. 
quantity of mercury in analyzed sample, #g. 
to~l volume of Fraction 2, mI. 
volume of Fraction 2B analyzed, ml (s .. the following note). 

Eq. 5 

Note: Vf2B is the actual amount of Fraction 2B analyzed . For example, if 1 m.l of Fraction 28 were 
diluted to 10 ml to bring it into the proper anal~ical range, and 5 ml of the 10- ml dilution was analyzed, 
Ve28 would be 0. 5. 

Use Equation 6 to calculate separatel y the back-half mercury for Fractions 3A, then 38, ~hen 3C . 

.... here: 

Bgbh3 {A,B,C} 
Qbh3(A,B,C) .. 
V~3(A,B,C) = 

Qbh3{A,B,C) 
x 

total mass of mercury collected separately in Fraction 3A, 38, or 3C, #9. 
quantity of mercury 1n separately analyzed samples, #9. 
volume of Fraction JA, 3B, or 3C analyzed, ml ( see Note in sections 
3.1.9.5.2, and calculate similarly ) . 

VsOln,J( A,E,C ) = total volume of Fraction 3A, 3B, or 3e, mI. 

Eq. 7 

where: 

total mass of mercury collected in the back half of ,the sampling train, #9 . 

Eq.6 

3.1.8.5'.1 and 

3.1 . 8.5.3 Total Train Mercury Catch. Calculate the total amount of mercury collected in the sampling 
trair. using Equation 8 . 

Eq. 9 

where: 

total maas of mercury collected in the sampling train, #g. 
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H9~hb s 

E~~hb 

blank correction value for mass of mercury detected in !:cnt-ha1f !!e1d reagent blank, ~g. 

bl anK correctlOn value for mass o! merc~-y detected in Dack-hal! ~~eld reagent ~l~'ks, #~. 

Note: If t.he t.otal of t.he measured blank values (Rg fhb • Hg bhb ) is !:: the range of 0 t.o 6 /J~, t.hen t!"le 
t.otal may be used t.o correct the emission s ample value (Hg~h • Hg bh ); if it. exceeds 6 ~g, the greater of t.~e 

following two values may be used; 6 #g or 5 percent. of the Bmlasion a~ple value (89th. Hg bh ) . 

3 . 1.8.6 Metal Concentration of Stack Gas . Calculate each metal separately tor the cadciuc, t.otal 
chromium, arsenic , nickel, manganese, beryllium, co~per, lead, phosphorus, ~~allium, silver, barium, ~!nc, 

selenium. antimony, and mercury concentrations in t.he stack gaa (dry basis, adjust.ed to standard conditions ) as 
follows: 

c • • 
.... here: 

co~~entration of each metal i n the stack gas, mg/dscm. 
10 ~t:lg/#g. 

Eq. 9 

t.otal mass of each metal collect.ed in t.he sampling traln, #g; (SUbstitute Hg~ for M_ for L~e 
mercury calculation) . - -
volume of gaa sample as measured by t.he dry gas met.ar, correct.ed to dry standard conditions. 
dscm. 

3.1.8.7 Isokinetic Variat.ion and Accept.able Result.s. Same as method 5, sections 6.11 and 6. 12, 
respect.ively. 
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19BO. Available from tho Amerlcan Public Health Association. 1015 18th Street NW . , washington, DC 20036 . 

3.1.9.2 EPA Methods 6010, 7000, 7041, 7060, 7131, 7421 . 7470, 7740. and 7841. Test. Methods for 
Evaluating Solid Waste: Physical/Chamical Mat.hods SW-846, Third Edition. Sept.ember 1988. Office ot Solid waste 
and Emergency Response, U.S. Environmental Prot.ection Agency, washington, DC 20460. 

3.1.9.3 EPA Method 200 . 7, Coda of Federal Regulations, title 40, part 136, appendix C. July 1. 1987. 

3.1.9 . ' EPA Ma~hods 1 through 5, and 12 Code of Federal Regulations, ~it.1e 40, part 60, appendix A. 
';u l y ;., 1987. 

3.2 Dete~nation of Hexavalent. Chromium Emissions fram Stationary Sources (Met.hod cr+ 6 ) 

3 . 2.1 Applicability and Principle 

3.2.1.1 Applicabilit.y. This met.hod applies to the de termination of hexavalent chromium (cr+ 6 ) 
emisslons fro~ hazardous wasLe inclnerators. zunicipal .... ast.e combustors, sewage sludge incinerators, and 
001.1ers and i nduBt.r1.al fUrnaces . with the approval of the Adminlstrator, ~hiB met.h.od may alao be used. to 
measure total cnromiuc. ~he sampling train, construct.ed of Teflon components , has only been evaluated at. 
t.emperatures less t.han 300 ~F. Trains const.ructed of other matariala, for test.ing at higher t.emperatures, are 
current.ly oeing evaluated. 

3 .2 . : . 2 PrinClple. For incinerators and combust.ors, the Cr+6 emissions are collected isokinetically 
from the source . To eliminat.e t.he possibility of cr~6 reduction between the nozzle and impinger, the emission 
samples are collected with a recirculat.cry train where the impinger reagent. is continuously recirculated to the 
nozz l e. Recovery procedures include a post - sampling purge and filtration . The impinger train samples are 
ana l yzed for Cr+6 by an lon cr~omat.ograph equipped with a coat - column reactor and a visible wavelengt.h 
detect.or. The IC/PCR separa~es t.he Cr+ 6 as chromaLO (cra4+&z) tram ot.her components in the sample mat.rices that 
~ay lnterfere Wl~~ toe cr*6-specific diphenylcarbazide reaction that occurs in the post.-column reactor. To 
:::crease senslt.! .... ~~y for "-race levels of chro:..1u:n, a preconcent.ratlon syB~em is also used in conjunc'tion wit!: 
:.::e Ie/PCR. 

3. 2 . 2 Range, Sensit!vlt.y, Freclaion, and !nterference 

].2 . 2.1 Range. Employing a preconcentration procedure, the lower limit of t.he detection range can be 
extendee :'0 :6 r~nograma per dry st.andard cUbic meter (ng/dscm) .... ith a 3 dacm gas sample (0.1 ppb in solut.ion). 
"'·it.::' sample dil .... ~:.on, there is no uppar limit. 
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3 . 2.2.2 Sensitivity. A ndnimum detect!oi. 
by preconcentration (0 .05 ppD in Solutlon). 

a! a ~; / CSC: with a ~ ~SC: gas sample can be achieved 

3.2.2.3 Precision. The precision of the Ie / peR witt. sa=p l e precoi.ce~~~a~!oi. is 5 to 1~ percen~. ~he 
overall precision for sewage sludge lnc1narators 8Clt~lng 120 i.Q / dscm of Cr' o and 3.5 ~9/dacc of total chro~um 
is 25\ and 9\ for Cr~6 and total chromium, rBsp&CtlvelYi tor hazardous waste lnc~nerators emitting 300 ng / dscm 
of Cr~6 it is 20 percent. 

3.2.2.4 Interference. Component. in the sample ma~ix may cau •• Cr' 6 to convert to trivalent chromium 
(cr·) ) or cause Cr~3 to convert to cr·6 A po.t-.~pling nitrogen purge and sample filtration are included to 
ellminate many of these interferences. The cnromatographic separation of C~'6 ~ s~ng ion chromatography reauces 
the potential for otner metals to interfere wlth ~~B po.t-col~ reaction. For ~'e IC /PCR analysls. only 
compounds that coelute with cr· 6 and affect the diphenylcar04z1Cs reaction w~l l cause interference. Periodic 
analysls of deionized (01 ) water blanks is used to demonstrate ~~a~ the ana l~l ca l systam is essentlally tree 
from contaminatlon. Sample cross-contamination tha~ can occu= w~en high-leve~ dnd l ow-level samples or 
standards are analyzed alternately 1s eliminated by thorough purglng of tne sample l oop . Purg i ng can easily be 
achieved by increaslng the injection volume at the samples to tan t~es the 9::e of the sample l oop . 

3 . 2 . 3 Apparatus 

3.2.3.1 Sampling Train. Schematics of the recirculatir.q sampling :=a~i.S employed in this method are 
shown in Figures 3.2-1 and 3. 2-2. The recirculatory ~rain is readily assemoled trom commercially available 
components. All portions of the train in contac~ with the s&:ple are eithar ~ l ass, quartz, Tygon, or Teflon, 
and are to be cleaned as per SUbsection 3.2.5.l.l. 

The metering system is identical to that specified by Metnod 5 (see sec!~on 3.8.1); the sampling train 
consists of the f ollowing components: 
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3.2.3.1.1 Probe Nozzle. Glass or Teflon with a sharp, tapered leading edge. ~~e ar-gle o! ~per snall 
~e ~3 0o and the taper snall be on the outside to preserve a constant !nternal diamatar. ~~e proDe r.o:zle snaI l 
De of the but~n-noOK or elbow design, unless otnerw~se specified by the ~nistratcr. 

A range of nozzle sizes suitable for isokinetic 8ampling 8hould be available, •• g., 0.32 to 1.27 ~ 
( 1/8 to 1/2 in) (or larger if higher volume 8Ample trains are used) in8ide diameter ( 10) noz:les in ~ncrements 
of 0.16 c~ ( 1/ 16 in) . Each nozzle shall be calibrated according to the procedures outlined in sect~or. 3.2.6. 

3.2.3.1.2 Teflon Aspirator or Pump/Sprayer Aaaembly. Teflon aspirator capable of recirculating 
absorbing reagent at 50 ml/min while operating at 0.75 cfm. Alternatively, a pump/sprayer assembly may be used 
instead of the Teflon aspiratOr. A Teflon union-T is connectad behind the nozzle to provide the absorbing 
reagent/sample gas mix; a peristaltic pucp is used to recirculate the absorbing reagent at a flow rate of at 
l east 50 ml/min. Teflon fittings, Teflon ferrules. and Teflon nuts Are used to connect a glas. or Teflon 
nozzle. recirculating line. and sample line to the Teflon aspirator or union-T o Tygon, C-flax·· or other 
suitable 1nert tubing for use w1th peristaltic pump. 

Note: Mention of trade names or specific product does not constitute endorsement by the 
~nvironmental Protect10n Agency. 

3.2.3.1.3 Teflon Sample Line. Teflon, 3/8" outside diamatar (00) and 1/4" inside diameter ( 10), or 
1/2" OD x 3/8" 10, of suitable length to connect aspirator (or T-union) to first Teflon imp1nger. 

3.2 . 3.1.4 Teflon Recirculation Line. Teflon, 1/4" 0.0. and l/S" 1.0., of suitable length to connect 
!:irst imp~nger to aspirator (or T-union). 

3.2.3.1.5 Teflon Impingers. Four Teflon Impingers; Teflon tubes and fittings, such as made by 
Savillex·· can be used to construct impinger. 2" diameter by 12" long, with vacuum-tight 3/S" 0.0. Teflon 
compression fittings. Alternat1vely, standard glass impingers that have baen Teflon-lined, with Teflon stBmS 
and U-tubes, may be used. Inlet fittings on impinger top to be bored through to accept 3/8" 0.0. tubing as 
imp~nger stem. The second and third 3/8" 00 Tenon s'tBJII ha& a 1/4" CD Teflon tuba, 2" long. inserted at its 
end to duplicate the effects of the Greenburg-Smith impinger stem. The first impinger stem should extend 2" 
from impinger bottom, high enough in the icp1nger reagent to prevent air tram entering recirculating linB; the 
second and third imp1nger Bt8ltUl should extant to 1/2" frCIIZI impinger bottam. The first 1mpinger should include 
a 1/4" 0.0. Teflon compression fitt.ing for recirculation 11ne. The fourth impinger serve. as a knOCKout 
impinger. 

3.2.3.1.6 Glass Imp~nger. Silica gel 1mpinger. vacuum-tight impingers, capable of containing 400 g of 
silica gel, with compatible fittings. The silica gel iJDpingar will have a modified stlllm (1/2" 10 at tip of 
stem) . 

3.2 . 3.1.7 Thermometer, (identical to that spBcified by Method 5) at the outlet ot the silica gel 
!mp1nger, to monitor t.he exit temperature of the ga8. 

3 . 2 . 3.:.8 Metering System, Barometer , and Gas Density Determinations Equipment. Same a& method 5, 
sect: on& 2.:.8 through 2.1.10, respectively. 

3.2.3.2 5&m?le Recovery. Clean all items for sample handling or storage with 10\ nit:ic acid solution 
by soaKln~, wnere possible, and rinse thoroughly with 01 water before uea. 

3 . 2.3.2.1 Nitrogen Purge Line. Inert tubing and fittings capable of delivering 0 to 1 scf/min 
( cont:nuously adjus table ) of nitrogen gas to the impingar train trom a standard gas cylinder ( see Figure 
3 . 2 .3 ) . S ~ndard J/8- i nch Teflon t~ing and compress10n fitt1ngs in conjunction with an adjustable pressure 
~egulato~ and needle valve may be used. 
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3.2.3.2.2 Wash bottles. Two polyethylene wash bottles, for DI water and nit.ric rinse solut.ior. . 

3.2.3.2.3 Sample Storage Containers. Polyethylene, with leak-free screw cap, 500-ml or 1000-ml. 

3.2 .3. 2.4 1000-ml Graduated cylinder. 

3.2.3.2.5 Plastic Storage Containers . Air tight containers to store silica gel. 

3 .2.3.2 .6 Funnel and Rubber Policeman. To aid in transfer ot silica gel from impinger to storage 
container; not necessary if silica gel is welghed directly in the impinger. 

3.2.3.2.7 Balance. 

3.2.3.3 Sample Preparation tor Analysls. Sample preparation prior to analysis includes purging the 
sample train ~dlately following the sample run . and filterlng the recovered sample to remove partlcul ate 
matter immediately following recovery. 

3.2.3.3.1 Beakers, Funnels, Volumetric Flasks, Volumetric Pipets, and Graduated Cylinders. Assoned 
sizes, Teflon or glass. for preparation of samples, sample dilution . and preparation of calibrat~on standards. 
Prepare lnitially tollowlng procedure described in section 3.2 . 5.1.3 and rinse between use with 0.1 N RN0 3 and 
Dl water. 

3.2 . 3.3.2 Filtration Apparatus. Teflon. or equivalent, for tiltering samples, and Teflon filter 
holder. Tetlon impinger components have been found to be satisfactory as a sample reservoir for pressure 
filtrat i on using nitrogen. 

3.2.3.4 AnalysiS. 

3.2.3.4.1 IC/PCR System. 8igh performance liquid chromatograph pump, sample injection valve, post
column reagent delivery and mIxing system, and a visible detector, capable of operating at 520 nm, all with a 
non-metallic (or inert) tlow path. An electronic recording in~grator operating in the peak area mode is 
recommended, but other recording device. and integration teChnique. are acceptable provided the repeatability 
criteria and the linearity criteria tor the c&libration curve da.cribed in •• ction 3.2.5.5 can be satisfied . A 
sample loading system will be required it preconcentration is employed. 

3 . 2.3.4.2 Analytical Column. A high performance ion chromatograph (EPIC) non-met41Iic column with 
anion separa~ion characteristics and a high loading capacity designed tor separation ot metal chelating 
compounds to prevent. metal in~rterence. Re.olu~lon deacribed in section 3.2.5.4 must be obtained. A non
metal l ic guard column with the same ion-exchange material is recommended. 

3 .2. 3 .4. 3 Preconcentration Column. An EPIC non-metallic column with acceptable anion retention 
characterlstics and sample loading rates as described in sectlon 3. 2.5.5. 

3.2.3.4.4 0.45 um til~er cartridge. For the removal ot insoluble ma~rial. To be used just prior to 
sampl e inJ ection/ analys1s. 

3 .2. '* Reagents 

All reagents should, at a minimum, conform to the specitications established by the Committee on 
Ana l ytical Reagents of the Amerlcan Chemica l Socle~y, where such specifications are available. All prepared 
reagen~s should be checked by IC/PCR analysis for Cr·6 to ensure tnat contamination is below the analytical 
detect.10n limi~ tor direct inject!on or, !t se l ected, preconcentration . If total chromium 1s also to be 

determined, the reagents should a l so be checked by the anal~!cal technique selected to ensure that 
contaRUnation is below the analytical detection l~it. 

J. 2 .4. 1 sampling. 

3.2.4 . 1.1 Water. Deionized water. It 1s recommended t.hat water blanka be checked prior to preparing 
sampl!ng reagents to ensure that. tne cr· 6 content. ls less ~han tile analytical detection limit. 

3.2.4.1.2 Potaasium 8ydroxide, 0.1 N. Add 5.6 gm of ~08(s) to approximately 900 ml of Dl wa~r and let 
dissolve. Dilute to 1000 ml with ~ ; ~ater. 

Note: At sources with high ccncentra~!ons of acids and/or 502' the concentration of ~ should be 
increased ~o 0. 5 N to .ensure that t.:-:e pH of :':-:8 solution is ,,"!lOve B.5 atter sampling. 

3.2.4.:.3 Silica Gel and ~=ushed ICB. Same as Method 5, sections 3.1.2 and 3.1.4, respectively. 
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3.2.4.2 Sample Recovery. The reagents uaed in s&cple recovery are as fol:ows: 

3.2.4 . 2 . : Water. Same as sucsection 3.2 . 4.:.:. 

3.2.4.2.2 Nitric Acid, 0.1 N. Add 6.3 ml of concentrated ENO, (70 percent) to a graduated cylinder 
containing approxLmately 900 ml of 01 water. Dilute to 1000 ml with OI water, and ~1x wel l . 

3.2.4 . 2 . 3 pH Indicator Strip. pB indicator capable of dete~ning pH o! solut~on berween the pH range 
of 7 and 12, at 0 . 5 pH intervals. 

3.2.4.3 sample Preparation 

3.2 . 4.3 . 1 Water. Same as subsection 3.2.4.1.1. 

3.2.4.3.2 Nitric Acid, 0.1 N. Same as subsection 3.2.4.2.2. 

3.2.4.3.3 Filtera. Acetate membrane, or equ1valent. filters with 0 . 45 ~~crometer or smaller pore s~ze 
to remove insoluble material. 

3.2.4.4 Analysis. 

3.2 . 4.4.1 Chromatographic Eluent. The eluent used 1n the analytical system 1S ammonium sulfate based. 
It is prepared by adding 6.5 ml of 29 percent ammonium hydroxide (NB408) and 33 grams of ammonium sulfata 
« NB4 )2S04 ) to 500 ml of 01 watar. Tha mi~ure should than be diluted to 1 liter with 01 water and ~xed wall. 
Other ccmb1nations of eluents and lor columns may be employed prov1ded peak resolut~on. as described 1n sact10n 
3.2 . 5 . 4, . repeatability and linearity, as described in section 3.2.6.2. and analytical sensitivity are 
acceptaole. 

3.2.4.'.2 Post-Columr. Reagent. An effective post-col~ reagent for use with the chromatographic 
eluent described in section 3.2.4.4.1 1s a diphanylcarbazlde (Ope) !:Iaaed system. Dissolve 0.5 g of 1. 5-
diphenylcarbazide (OPC ) in 100 ml of ACS grade methanol. Add to 500 ml of degaased 01 water containing 50 ml of 
96 percent spectrophotometric grade sulfuric acid. Dilute to 1 liter with degassed DI wat er • 

• 6 .6 3.2 . 4.4.3 Cr Calibration Standard. Prepare Cr scandards from potassium dichroma~e (~cr207' FW 
294.19). To prepare a 1'000 ,/.Ig/ml C:"6 stock solution, dissolve 2.829 g of dry K2Cr207 in 1 liter ot 01 water . 
To prepare working standards , dilute the stock aolution to the chosen scandard concentrations for instrument 
calibrat10n w1th 0 . 05 N K08 to achieve a matrix similar to the actua l field samples. 

3.2 . 4 . '.4 Performance Audit Sample . A performance audit sample shall be obtained from the Quality 
Assurance D1v1sion of EPA and analyzed with the tield samplea. The mailing address to requeat audit samples 1s: 
U.S. £nvironmenLaI Protection Agency, AtmospheriC Research and Exposure ASBesament Laboratory, Quality 
Assurance Div1s10n, Source Branch. Mail Drop 77-A, Research Tr1angle Park, North Carolina 27711. 

The audi~ sample should be prepared in 4 suitable sample matrix at 4 concentration s~mi14r to ~he 
actual ~ield samples. 

3 .2.5 Procedure 

safety Firat-Wear Safety Glasses at All Times During This Test Method 

3.2.5 . 1 Sampling. The co=plaxity of thia meL~od is such that to obtain reliable results, testers 
should be tra~ned and experienced w1th teat procedures. 

3.2.5.1.1 Pretest Preparation . All components shall be maincained and calibra~d according to the 
procedures deacr~bed in APTO-0576, unlesa otherwise specified here1n. 

Rinse a l l sample train components from the gl ass nozzle up to the silica gel impinger and sample 
con~1ners wi~ hot tap water followed by washing w1th hot soapy ~ater . Next, rinse the train components and 
sample conta~ners ~~Jee ~ime8 with t4p water !ollowed by three rinses with DI water. All the components and 
COnLa1nerS sho~ld then be soaked overnig~t, or 4 m2n~~~ o! 4 hours, ~n a 10 percent l v / v) nitrlc aC1C 
sol uticn, tnen =~nsed t~Jee t~BS w~th 01 water. Allow tne components to air dry prior to covering all openings 
with Parafilm, cr equivalent. 

3.2.5.1.2 Pre l i::1inary Oeten:.l.:l.&tions. Same aa method 5, section 4.1.2. 

3.2.5 . : . 3 Preparation ot Sampling Train . Measure 300 ml of 0. 1 N K08 into a graduated cylinder : or 
tare-we~ghed ?recleaned ?olyethylene container). Place approximately 150 ml of the 0.1 N K08 reagent in the 
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first Teflon impinger. Spli~ the rest of the 0.1 N ~8 between the second and thir~ Teflc~ imp~nQers. ~he nex~ 
Teflon ~mp~nger is left dry, Place a prewe~ghed 200-to 400-; po~~on of incic4t~n; s~l~ca gel ~n ~ne fin4~ 
glass ~mp~nger. (For sampling periods in excess of two hours. or for hign mo~sture sites. 400-g of silica gel 
is recommended. ) 

Retain reagent blanKs of the 0.1 N K08 equal to the volumes used with the field samples . 

3.2.5.1.4 Leak-ChecK Procedures. Follow the leak-check procedures given in Method 5, seCtlon 4.1.4.1 
(Pretest Leak-Check), Section 4.1.4.2 (Leak-Checks During the Sample Run), and Section 4.1.4.3 (Post-Test LeaK
Checks) . 

3.2.5.1.5 Sampling Train Operation. Follow the procedures given in method 5, section 4.:.5 . ~he 
sampling train should be iced down with water and ice to ensure heat transfer with the Teflon icp~r.gers. 

Note: I! the gas to be sampled is above 200 OF, it =ay be nec.seary to wrap tr~ee or four feet of the 
Teflon sample and recirculatlng lines inside tne ice bath to keep the rec~rculated reagent cool enougn BO it 
does not turn to steam. 

For each run. record the daLa required on a data Bn8et such as the one shown in Figure 5.2 of method 
5 . 

At the end of the sampling run. dete~ne the p8 of the reagent in the first impingar uSlng a pH 
indicator strip. The pH of the solutlon shall be greater than B.5. 

3.2 .5.1 . 6 Calculation of Percent 1sokinetlc. Same as method 5, s&etion 4.1.6. 

3.2.5.2 Post-Teat Nitrogen Purge. The nl~rogen purge is used a. A safeguard against the conversion of 
hexavalen~ chro~um to the trlvalen~ oxidation state. The purge is effective in the removal of 502 from the 
imp1nger contents . 

Attach the nitrogen purge 11ne to the 1nput of the ~pinger train. Check to ensure the output of the 
impinger tra1n is open. and that the recirculating line i8 capped ott. open the nitrogen gAS flew slowly and 
adjust the delivery rate to 10 L/ c!r.. Check the recirculating line to enaure that the pre •• ure is not forcing 
the impinger reagent out through ~~lS line. Cont!nue the purgs under th •• e conditions for one- half hour, 
periodically checking the flow ra~. 

3 .2.5 , 3 sample Recover). a e~:r. cleanup procedures as soon as the train assembly has baen purged at the 
end of the sampling run. The prooe assembly may 08 disconnected from the sample train prior to sample purg~ng. 

The probe assembly should ~e allowed to cool prior to sample recovery. Disconnect the umbilical cord 
fro~ ·the sample train. When the prooe assembly can be SAfely handled, wipe off a l l external particulate matter 
near ~he tip of the no%%le. and cap :~e nozzle pr:or to tranapo~ing the aample train to a cleanup area that is 
clean and protected from the w1nd ar.= other potentlal caua.s of contamination or loss of sample. Inspect the 
tra~n before and during disass~~y ar.d note any annormal conditions. 

j .2. 5, 3.1 ConLainer No . : : :=.,~ngers :. ::-:roug h 3 ) . Dl sconnect the first impinger from the second 
imp~nger and disconnect the rec:r=:.::a::on line !r::::J the 4aplratOr or peristalt1c pump. Drain the Teflon 
imp1ngers into a precleaned graoua:ac =ylinder ~r tare-welgned precleaned polyethylene sample container and 
measure the volume of the liquld : 0 w~thin 1 au C~ 1 g. Record the volume of liquid preeent as this information 
is required to calculate the 1IIC1B~:.:re content cf : .'1 e flue gas sample . If necessary. transfer the sample from 
t he g raduated cylinder to a prec.~neo polyethylene sample conta1ner. With 01 water. rinse four times the 
ins1des of the glass nozzle. toe as p: rator. the sampl e and rec~=c~lation lines, the i mpingers, and the 
conneCt1ng tubing. and COmD~ne ~'1e r:oses w1th ene imp1nger 801ut: o n in the sample container. 

3 .2.5. 3 , 2 Container No. 2 ( HNO J rinse opt :onal for ~~:41 chromium). With 0.1 N SHO ) . rinse three times 
the ent!re tra~n assemoly. ~r~ :r.e nozzle to tne !ourth L:p: ngeI and combine the rinses into a separate 
precleaned polyethylene sample con:a:ner for poss:ole tota l c~oc~~ analysis. Repeat the rinse procedure a 
fina l time with Dr water. and d1scarc tho water ~:nses. MAr k ~:-:e height of the fluid level on the container or. 
a l~erna~lvely if a balance 18 ava11~le. wei~n :~e container ~~d record the weight to permit doterm~nation of 
any l eakage dur~ng transport. :aoe: ~~e COntalner clearly to :cantity its contents. 

3 . 2 .5.3.3 Container No. 3 (S!llca Gel ) . Sota the co lo r of the indicating silica gel to determine it it 
has been completely spent. Quantltat!vely transfer the silica gel from its impinger to the original container. 
anc 8ea~ the container. A funnel ~'1C a rubber ~ol : c eman cay oe used to aid in the transfer. The small amount of 
par~:culate that ~y adhere to ~~e :=~inger wa l : ~ead not be removed. Do not use water or other liquids to 
:ora:'lsfer the s~l1cl!. 901. .;1ternllt.:vely, if a oa l a:":co is avallable in the field. record the weight ot the spent 
s ... !:ca gel (or the 8llica gel p l '.J8 :=plnger ) to t.~e neareat 0 .5 g. 
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3.2.5.3.4 Container No.4 (0.1 N KeB Blank ) . Once cc:~n9 eacn !:el~ ~est. ~:ace a volume of reagen~ 
equal t.o t.he volume placed in the sample t.ral.n l.nto a prec.eanec po':'yet.::ylene sa.::p.e = :::::~a:.ner. and seal ':.."le 
conuiner. Mark the height ot ~he fluid level on t.he cc~.:.a::"ler 0:. a::.e:-:1a:'.1ve l y :~ a oaiance .1S ava.1 1ab l e, 
we.1gn the conuiner and record the weight t.o pert:.1t. Clet.er--.:.::.a:..:..on o! a::y l eakage c-.;r:::~ -:ranspo:-:.. :'abe: t.ne 
container clearly to identify its contents. 

3.2 . 5 . 3.5 ContAiner No.5 (Ol Wa~er Blank ) . Once 0-.;r.:..r:9 eac:'; !:e l d test., ;:ace a volume of 0: water 
equal t.o t.he volume employed to rinse the sample tIal.n .:..::~ a precleanad polyethylene sample cont.ainer, and 
seal the container . Mark the height. of the tluid level on t.ne conU.l.ne= 0:. alternat..1vely it a balance is 
available, weigh the cont.ainer and record the weight to pe~t det.e==:r:at..:..on of a::y :eakage durl.r:g transport. . 
Label t.he Container clearly to identify its contents. 

3.2.5.3.6 Container No.6 (0.1 N EN03 Blank). Once d:J.r1ng Bacn !:eld test. :~ t.oul cl".romium is to be 
det.ermined, place a volume ot 0 . 1 N aN0 3 reagent. equal to t.he volume e:ployed to r:::se t.he s&.mple tra.1n .1nto a 
pre-cleaned polyethylene sample container. and seal the container. ~~rK toe hei;r.t. c! t.:';e fluid level on the 
container or, alternat.ively it a balance is available, we.1gh tne cont.a:ner and :ece:= t:';e wel.qht t.o per~t 
determ..l.nation ot any leakage during t.ranspon. Label tile cont.ainer c:a.ar l y to .1ce~.t.:.!y !.t.s content.s. 

3.2.5.4 Sample Preparation. For determinatl.on o! Cr- 6 , tile sa~le should ~ !:It.ered ~diately 
f0110w.1ng recovery ~o remove any insoluble matter. Nitrogen gas may De used 4S a ~~e9sure assist t.o the 
fl1trat..1on process (see Figure Cr+6-4 ) . 

Filt.er the ent.ire impinger sample t.hrough a 0.45-~cromet.er ACet4te tilter ; or equivalen~), And 
collect the filtrate in a 1000-=1 graduated cylinder. Rinse the sampl e container w:t.:. =1 wat.4r three separate 
times, pass these rinses through t.he filter. and add the r':"::ges t.o ':..~e sample t~l::ate. Rinse the Teflon 
reserVO.1r with OI water t.hree separate times, pass these r.:.nses th.rOl.:~:: t.he filt.er. a~.d.add the rinses to the 
sample. Oet.~ne the final volume of the tiltrate and rinses and ret~:: t.hem to t.::e r.:..nsed polyethylene sample 
container. Labsl the container clearly to identify its content.s . Rinss Lne Teflon reservOl.r once with 0.1 N 
HNO) and once with OI water and discard these rinses. 

If total chromium is to be determined, quant.itAt.1vely recovar t.he filter ano residue and place them in 
a vial. (The acet.ate filter may be digested with 5 m1 of 70 percent n.:.tr.1C acid; ~~l8 eigestion solution may 
t.hen be diluted with OI wat.er for t.otal chromium analys.1s. ) 
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No~e: If ~he source has a large amount. of par~iculat.e in t.~e e~f!uent. stream, t.est.~ng t.eams may ~ish 
~o filt.er t.he sample tw~ce. once through a 2 to 5-m~crome~er filt.or, and tnB~ througn t.he C.45-~cr~ete= 
fil ter . 

3.2.5 4.1 Container 2 (HNO) rinse, opt~onal for total chrcm~UQ). This sample shall be analyzed in 
accordance w~t.h t.he selected procedure for total chromium analysis. At. 4 minimum, t.he sample should be 
subject.ed t.o a digest.ion procedure sufficient. to solubilize all c~~~~~ present.. 

3.2.5.4 . 2 Container 3 (Silica Gel). waigh the spant silica gel to the nearest 0 . 5 9 uS1ng a balance. 
(This st.ep may be conducted in the field.) 

3 .2.5 . 5 sample analysis. The Cr+ 6 content of the sample filtrate is detercined by ion chromatography 
coupled with a P,Ost-column reactor (IC/PCR). To increase sensit.ivity for trace levels of c~ro~um, a 
preconcentrat.ion system is also used in conjunc t10n with the Ie/PCR. 

Prior to preconcentration and/or analysis, all field samples will be filtered through a 0.45-~ filter. 
This f iltration should be conducted just prior to sample injection/analYS ls. 

The pre concentra tion is accomplished by selectively ret.aining the analyte on a solid absorbent (as 
described in 3 .. 2 . 3 . 4. 3), followed by removal of the analyte from the absorbent.. The sample is ~nj ected int.o a 
sample loop of the des1red size ( repeat.ed loadings or larger size loop for greater sensitivit.y ) and the er+ 6 is 
collected on the resin bed of the column. When the injection valve is switched. t he eluent displaces the 
concentrated cr+ 6 sample moving it off the praconcentration column and onto the IC anion separation column . 
After separation from other sample components, e=~6 forma a specific complex in t.he post. . col~ reac~o= with a 
diphenylcaroazide react~on solution, and the complex is then detec~ed by vlsible aDsorbance at a waveleng~~ of 
520 nm. Ihe amount of absorbanc e measured is proportional to the co ncentration of ~he Cr+ 6 complex tormed. ~he 
IC re t ention ~lme and absorbance of the er+ 6 complex is compared with known cr· 6 s~andards analy%ed under 
Ident~cal conditions to provide both qualitative and quantitat.ive analyses. 

Prior to sample analysis, establish a stable baseline with the detect.or set at the required 
attenuation by setting the eluent flowrate at approx~mately 1 ml/min and post.-column reagent. flowrat.e at. 
approx~mat.ely 0.5 ml/min. 

Note: As long as the ratio of eluent flowrat.e to PCR flowrate remains constant., the standard curve 
should. remaln l inear. I~ject. a sample of 01 wat.er t.o ensure that no cr+ 6 appears in the water blank. 

First. inject the calibration standards prepared, as described in sect.ion 3.2. 4 . 4 . 4, to caver the 
appropria~e concentrat.ion range, st.art.ing wit.h the l owest standard first.. Next.. inject, in duplicate, the 
performance audit sample. followed by the 0.1 N ~oa field blank and the field samples. Finally, repeat the 
injec~ion of t~e calibration standards to allow for compensat.ion of instrument drlf~. Measure areas or heights 
o f the Cr·6 / DPC complex chromatogram peak. The response for replicate, consecutive injections of samples must 
be w~t.h ln 5 percent. of ~he aver age response, or the injection should be repeated unt.il the 5 percent. criterion 
can be met. Use the average response ( peak areas or heights) frem the duplicate injections of calibration 
s t4ndards t.o generate a linear calibra~ion curve. Fro~ the calibratlon curve, det~ne the concentration of 
~r.e f~eld saoples emploYlr.g the average response frem t.he duplicate injections. 

~he results for the analysis of the perforcance audit sample Qust be within 10 percent. of the 
r eference value fer the field sample analysis to be valid. 

3 .2.6 Calibrat.ion. Maintain a written log of all calibration activit.ies . 

; .2.6.: Sample ~rAln Calibration. Calibrat.e the sacple t.rain component.s according t.o the indicated 
sect~ons of method 5: ProDB Nozzle (section 5.1); Pitot Tube ( seetion 5.2 ) ; Metering System (section 5.3); 
~emperature Gauges ( section 5.5); Leak-Check of the Metering Syst.em ( sectIon 5.6); and Barometer (section 5.7). 

3 . 2.6.2 Calibration Curve for the IC/PeR. Prepare working standards from the stock solution described 
: ~ section 3.2. 4.~.4 by di lutlon with a 01 water solution to approx~~e the field sample matrix. Prepare At. 
:east fc~ r standards to cover one order of magnitude that bracket the field sample concentrations . Run the 
standards wlth the field samples as described in sec~ion 3.2.5.5. For each standard, determine the peak areas 
: =eco~ended ) or ~~e peak heights, calculate the average response froQ t.he duplicate injections, and plot the 
average response agA~nst the Cr·6 concentration ~n ~g/L. The individUAl res ponses for each calibra~ion standard 
dete~ned be!ore and aft.er field sample analys l s must. be within 5 percent of the average response for t.he 
analysis to be valid. !f t.he 5 percent. crlteria is exceeded, axc •• sive drift and/or instrument degradation may 
~ave occ~=red. and =ust =e corrBC~ed before !~ther analyses are performed . 

~mplOYlng l~near =egresslon, calculate 4 predicted value tor each calibration standard with ~~e 
average response for ~ne dupl~=ate lnject.lons. Eacn ~redicted value must be wlthin 7 percent. of the ac~ual 
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value fo= tne calibration curve to be considered accept.4nle . :: ~c~ acCept4b!e . ~e:axe and/or rer~~ t.he 

calibration st4ndards. I! the cal.lbrat.ion C'.l..rv8 lS 5 ::':'':' i.!."lacce;:::.~ l e. reC1.:ce :::e ::ange o! ~ne curve. 

3. 2.7 Calculations 

3.2.7 . 1 Dry Gas Volume . Usin; the data t::o= :'::8 t.est, c a.cu.late V=(st.C ) ' the dry gas sample volume at " 
standard concit1ons as out.lined in Section 6.3 c ! ~et.~oC 5 . 

3.2.7.2 Volume of Wat er Vapor and Moisture Cont.ent. USir.; tne data :::0: t.~e test, calculate Vw(st.dl 
and Sws' the volume of water vapor and the moist.ure content ot' :",':e st.ack gAS. ::espect.ively, using Eq"JAt.ions 5-2 
a nd 5-3 of Meth.od 5. 

3.2.7.3 Stack Gas VelOClty . Us ing the data !::oc the teat a::a Equatlc:: :-9 of Method 2, calculate the 
average stack gas velocity. 

3.2.7 . 4 Total ~g cr+6 pSI Sample. Calculate as described oelow: 

m • (S-S) X V1S X d 

where: 

m - Mass of cr· 6 in the sample. ~g . 
S - Concentrat.lon of sample, ~g cr+ 6 /ml. 
l3 • Concentratlon of blank, ~g Cr+6 /ml . 
VIS Volume of sample after filtration, ~. 
d • Dilution factor (1 if not diluted). 

3 . 3 Measurement. of BCl and Cl 2 

3.3.1 Isoklnetic eCl/C12 Emission Sampling Train (Method 0050 ) 

3.3.1.1 Scope and Application. 

3.3.1.1.1 This method des crib •• the collect.ion of hydrogen chloride (BC1 . CAS Reqis~ Number 7647 - 01-
0) and chlorine (C!2' CAS Ragi.~ Number 7782 - 50-5 ) in s tack gas em.lBaion sa=pl es from ha%ardous waste 
inclnera~ora' municlpal waste combus~ors. and boilers a nd industr!Al furnaces. ~he collected ad samples are 

"analyzed using Method 9057. This method collec~a the em.lssion sample i sokinetlcally and is therefore 
par~icularly Bui~ed for sampl!ng at sources, such as thoae control l ed by we~ sc=uobera, emitting acid 
par~iculate matter (e .g., HCl dis.olved in water droplsts ) . A m!oget impinger ~=aln sampling method designed 
for sampling sources of BCl/Cl2 emissions not in partlculate fo~ 1S presented in method 0051. 

3.3.1.1.2 This method i8 not accep~able for demons~rating compliance wi~~ BCI emission s~andards less 
t.han 20 ppm. 

3.3.1 . 1 .3 This method may also be used to collect. samples for subsequan~ determina~ion of par~iculate 
em.l8sions ( by EPA method 5, reference 1) following ~~e additional sampling procedures described. 

3 . 3_1.2 Summary of Methcx1. 

3.3.:.2.1 Gaseous and particulate pollutan~s are withdrawn from an em.l8sion source and are collected 
i~ an optional cyclone, on a filter, and in absorbing solutions. ~he cyclone collects any liquid droplets and 
1S not necessary if the source emlSSlons do not contain liquid droplets. The Teflon mat or quartz-fiber (ilter 
collects other particulate matter including chloride salts. Acidic and alkaline absorbing solutions collec~ 
gas90us Hel and C1 2 , respectively. Following sampling of emis s ions containing liquid droplet s, any BCI/C12 
dissolved in the liquid in the cyclone and/or on the filter is vaporized and ultimately collected in the 
lmpingers by pulling AscariteI:~ conditioned Ambient alr through t he sampling train. In the acidified water 
absonn"ng solution, the BCI gas is solubili%ed and forms chlonde (C1- ) ions. The Cl2 gas present in the 
em.lssions has a very low solubility in ac idified water and passes through to the alkaline absorbing solution 
where 1t undergoes hydrolysis to form a proton ( B~ ) , C1-, and hypOChlorous acid : aClO). The Cl- ions in the 
separate solut1ons are measured by ion chrOmatography (method 9057 ) . If desired, the particulate matter 
=ecovered from the filtar and t.he proDB i8 analy%ed following tne procedures in EPA Method 5 (reference 1). 

3.3.1.3 Interferences. 

3.3.1.3.1 volatile materlals which produce chloride "ions upon dissolution during sampling are obvious 
interferences :n the measurement of BCl. One interferant for HCl 1s diatomic cnlorine (C1 2) gas which 
=!sproportlcnates to BCI and hypochlorous acid (8:10) upon dissolution i n w~ter. C1 2 ga8 exhibits a low 
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solubility 1n water. however, and ~he use of acidic ra~her ~han neu~al or basic solu~ion9 for collec~ion cf 
hyoragen chlorlde gAS greA~ly reauces ~he dissolutlcn cf 4~y ctlcrine presen~ . 

3.3.~.~ Appara~us and Materials. 

3.3.1.'.1 sampling Train. 

3.3.1.4.1.1 A schematic of ~he sampling train used in ~hia method is shewn in Figure 3.3-1. This 
sampling train co nfiguration is adapted f r om EPA method 5 procedures, and, aa such. the majority of ~he 
required equipmen~ is i dentical ~o ~h4~ uaed in EPA Method 5 datarmina~ions. The new components required are a 
glass nozzle and probe, a Teflon union, a quartz-fiber or Teflon mat fil~er (see section J.J.:.5.5 ) . a Teflon 
fri~. and acidic and alkaline absorbing solutions. 

3.3.1.4.1.2 Construc~ion details for ~he basic train components are provided 1n section 3.' of EPA ' s 
Quality Assurance Handbook. Vol~e III (reference 2); ccmmer~lal models of this equlpment are also aVAilable. 
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Additionally, ~he follow1ng subsec~ions ident!ty allowable train configuration modi!!ca~~ons. 

3 . 3 . 1.'.1. 3 ilaS1C operating and ma1nUUUlllce procE!dures for the samplir:g t.rain are also desc=~bed • .. 
Reference 2. As correct usage 1S ~portan~ in oDta1ning valid results, all users should refer to Reference 2 
and adopt the opera~ing and maintenance procedures outlined therein unless otherwise specified. The samp11ng 
train cons1sts of the components decailed below. 

3.3 .1.4.1.3.1 Probe nozzle. GlaSB with sharp, tapered ( Ja o angle) leading edge . The tapex snaIl be on 
the outside ~o preserve a constan~ I.O. The nozzle shall be buttcnhook or elbow deaign. The nozzle should be 
coupled to the probe liner using a Teflon union. It 1s recommended tha~ a scainless steel nut be used on ~~is 
un10n. In cases where the scack tempera~ure exceeds 210 °C (410 OF ) , a one-piece glass nozzle/liner assembly 
must be used. A range of nozzle sizes sUltable for lsokinetic sampling should be available. EaCh nozzle snall 
bB ca11brated according to the procedures ou~lined in EPA Method 5 ( SBe References 1 and 2). 

3 .3 . 1 .4.1.3.2 Probe liner. Borosilicate or quartz-glass tubing with a heated system capable of 
ma1ntaining a gas temperature of 120 ! 14 °e (248 : 25 OF) at ~he exit end during sampling. Because the act1.lal 
temperature at ~he outle~ of the proDe 15 not usually oonitored durlng sampling, probes constructed and 
calibrated according to the procedure ln Reference 2 are consldared acceptable . Either borosilicate or quartz
glass probe liner s may be used for stack temperaturos up to about 480 °e (900 aF). Quartz linexs shall be. used 
for temperatures beoween 4aO and 900 ac (900 and 1650 OF ) . (The softeni ng temperature tor borosilicate is a20 
°e ( 150a OF ), and for quartz is 1500 °C ( 2732 OF) . ) Water-cooling of ths stainless steel sheath will be 
necessary at tempera~ures approaching a nd exceeding 500 °c. 

3.J.l . ~.1.3.3 Pitot tube. Type S, as described in section 2.1 of EPA Method 2 (Reference 1 ) . ~he pitot 
tube shall be attached to the probe to a llow constant monitoring of the staCk-gaa velocity. The 1mpac~ (high
pressure) open1ng plane of the pitot t~be shall be even with or above the nozzle en~ plane (see section 3 . 1.1 
of Reference 2) during sampling. The Type S pitot t'.lbe aSSBJ:!Ibly shall have a known coefficient, dete.rm.l.ned as 
ou~lined in section 3 . 1.1 of Reference 2. 

3 . 3 . 1. 4 .1.3 .4 Differentia l pressure gauge . Inclined manometer or equivalent device as described in 
sectlOn 2 .2 of £PA method 2 ( Reference 1 ) . One manometer sl"la11 be used for velocity- head (del t.a P) readings and 
the o~her for orifice differen~ial pressure (delta H) readings. 

j.3.1.4.1.3.5 Cyclone (op~iona l) . Glass. 

3 . 3 . 1 . 4.1.3 . 6 Filter holder. Borosilicate glass, with a Teflon frit filter support and a sealing 
gaske~. The sealing gasket ahall be ccnstruc~ed o! Teflon or equ~valent mater1als. The holder design shall 
provlde a positive seal agalnst leakage at any point along the filter circumference. The holder ahall be 
attacned immedia~ely to the outle~ of the c~lone. 

3.3.1.4.1.3.7 Fil~er hea~lng system . Any heating system capable of maincaining a temperature of 120 ~ 

14 °c (2 48 : 25 OF ) around the filtex and cyclone durlnq aampling. A temperature gauge capable of measuring 
~emperature to wlL~i~ 3 °C ( 5 . ~ OF) shal l be installed so that L~e temperature around ~he filter holder can oe 
=egu l ated and mcnl~cred durlng sacpl~~;. 

3 . 3.1.4.:.3.8 I~inger traln. =he following system shall be used to de~ermine the stack gas moisture 
content and to .collect Eel and e12 : five or six lmplngers connected in series with leak-free ground glass 
~it~ings or any similar leak-free non-contAm1na~lng !!ttings. The first impinger shown in Figure 1 (knockout or 
c ondensate implnger) is optional and is recommended as a water knockout trap for use under test conditions 
wh1cn requlre such a trap. If used, ~~lS ~pinger should be cons~ruc~ed as described below for the alkaline 
lmpingers, but w1th a shortened stem. anc should contaln 50 ml of C.l N E2S04 . The following two impingers 
( acid iqnngers .... hich each contain lCC :::I..l of 0.1 S 8:5'::4) shall be o! :.he Greenburg-Smith design with thB 
standard tlp (see methOd 5, paragrapn 2.: . 7 ) . The nBX~ two ~plngers (alkaline impingers whiCh each contain 100 
ml of 0 . 1 N Na08 ) and ~he last icplnge= ( cOntainlng s~lica gel ) snal l be of the Greenburg-Smith design modified 
by replaclng the ~!? wlth a 1.3-cm ( : /2 -in ) I.O. glass tube BXtand1ng about 1.3 em ( 1/2 in) from the bottom 
o f the im?lnger ( see meL~od 5, parag=apn 2. 1.i ) . 7he condensate. ac1d, and alkaline impingers shall contain 
Known q~antit1es of the app=opriate aDso=o ing rQ4gen~s. =he l as t ~plnger shall contain a Known welght of 
s~:ica gel or equlvalent deaiccan~. 

3.3.:.~.1.3.9 ~e~ering syste:. =he necessary components are a vacuum gauge, l eak- free pump, 
~ne~ome~er8 capable of ~ea.uring tamperature to wl~~in J °e (5.' OF). dry- gas meter capable of measuring 
volume to w1thin 1 percen~, an orifice meter, (ra~e meter ). a nd related equipment, as shown in Figure 1. At a 
~lnimum, the pump should be capable of 4 cfm free f:ow, and ~he dry-gas mater should have a record1ng capac lty 
of 0-999.9 cu it. wlth a =esolu~ion of 0 . 005 cu t~. '::~her meter~::.g systalllS capable of maintaining sampling rates 
wlth in :0 percent of :'sok.i.neticit.y and of determ.lr::.::.g sample vo lumes to withi\! 2 percent may be used. The 
:':leter~:"lg sys~em should be used in conJ\lr:ction wlt::' a Pltot tube to enable checks of isokinetic· sampling =ates. 
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3.3.1.4.1.3.10 Barometer. Mercury, aneroid, or o~her barome~er capable of ~easurin; 8~oBpheric 
pressure to within 2.5 ~ Hg (0.1 in. Bg). In many casss, the b4I~etric rsading may be obtained fr~ a nearby 
Nat~onal Weather Serv~ce station, in which case the station value (which is the absolute Darometric pressure ) 
is requested and an adJustment for elevation differences between the weather stat~on and sampling po~nt is 
applied at a rate of minus 2.5 mm 8g (0.1 in . 8g) per 300-m (100 ft) elevation increase (vice versa for 
elevation decrease). 

3 . 3.1.4.1.3.11 GaB density determination equipment. Temperature sensor and pressure 9auge (as 
dsscribed in sBctions 2.3 and 2.4 of EPA method 2), and gaa analyzer, if necessary (as described in EPA me~hod 
3. Reference 1). The temperature sensor ideally should be permanently attached to the pitot tUbe or sampling 
probe 1n a fixed configuration such that the ~1p of the aensor extends beyond the leading edge of the probe 
sheath and does not touch any metal. Alternatively, the S80sor may be a~tached just prior to use in the field. 
Note. however, that if the temperature sen80r is at~chad in the field, tha sensor must be placed in an 
interference-free arrangement with respect ~o the Type S pltot tube openings (see EPA method 2. Figuxe 2-7). As 
a second alternative, if the stack gas is sbturated, the stack temperature may be measured at a s~ngle po~nt 
near the center of the stack. 

3.3.1.4.1.3.12 Ascarite tUbe for conditioning ambient air. Tube tightly packed with approximately 150 
g of fresh 8 to 20 mesh Ascarite II~ sodium hydrox1de coated silica, or ~quivalent, to dry and remove ac~c 
gases from the ambien~ a~r used to remove moisture from the filter and op~ional cyclone. The inlet and outlet 
ends of the tube should be packed with at leas~ 1 cm thickness of gla8s wood or filter material 6ui~ble to 
prevent escape of Ascarite II flnes. Fit one end with flexible tubing. etc. to allow connection to probe 
nozzle. 

3.3.1.4.2 Sample Recovery. 

3.3.1.4.2.1 Probe liner . Probe and nozzle brushes; nylon bristle brushes with stainless steel wire 
handles are required. The probe brush shall have extans~ons of s~ainless steel, Teflon, or iner~ material at 
least as long as the probe. The brushes shall be properly sized and shaped to brush ou~ tne prooe liner and the 
probe nozzle. 

3.3 .1.4.2.2 Wash bottles. Two. Polyethylene or gla88, 500 ml or larger. 

3.3 . 1.4.2.3 Glass sample storage containers. Glas8, 500- or 1000- ml. Screw-cap liners &hall be Teflon 
and constructed 90 0118 to be leak-free. Harrow-mouth gla88 bottles have been found to exhibit less tendency 
toward leakage. 

3.3.1.4.2.4 Petri dishes. Gla8s or plastic, sealed around the circumference with Teflon tape, for 
storage and transport of filter samples. 

3.3.1.4.2 . 5 Graduated cylinder and/or balance •• To mBa8ure condensed water to the nearest 1 ml or 1 g. 
Gracuated cylinders shall have subdivisions not ~2 ml. Laboratory triple- beam balances capable of we~ghing to ~ 

0.5 9 or better are required. 

3.3.1.4.2 6 Plas~ic storage containers. Screw-cap polypropylene or polyethylene con~iners to store 
silica gel. 

3.3.1.4.2.7 Funnel and rubber policeman. To aid in transfer of silica gel to container (not necessary 
if silica gel 1s weighed in field). 

3.3.1.4.2 . 8 Funnels. GlaS8, to aid in sample recovery. 

3.3.1.5 Reagent.s 

3.3.1 . 5 . 1 Reagent grade chemicals 8hall be used in all tes~s. Unless otherwise indicated. it is 
intended that a l l reagents shall conform to the specifications of the Committee on Anal~ical Reagents of the 
kmer~can Chemical Society, where such specifications are available. Other grades may be used, provided it is 
!lrst ascerta~ned that the reagent 1s of sufficiently higher puri~y to permit its use without lessening the 
acc'.Jracy of t!le determ.1nation. 

3.3.1.5.2 ASTM Type II water (ASTM 01193-77 ( 19B3)). All refe rences to water in the method refer to 
AS~ Type II unless otherwise specified. It is advi8able to analyze a blank sample of this reagent prior to 
sampling, since the ·reagent blank values obtained during the field sample analysis must be le8s than 10 percent 
of the sample values (see method 9057). 

3.3 .1.5.3 Sulfuric acid (0. 1 H), H2SO 4, Used as the Bel ab~orbing reagent in the impinger train. To 
?repare 1 ~, slowly add 2.80 ml of concen~a~ad 82504 ~o about 900 ml of water while stirring . and adjust the 
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tinal volume to I L using additional wate r . Shake well ~o mix the solution. It is advisable to analyze a blank 
sample of t.nls reagent prio= to eacpllng. Slnce tl'le reagent blank values Obta1ned dCI1~; t~e field sacple 
analys1s must be l8es than 10 percent ot t.he saE?le values (sao mathod 9057 ) . 

3 . 3.1.5.4 Sodium hydrox i de (0.1 N). NaOH. Used as the C12 absorbing reage nt in the impinger t.=a1n. To 
prepare 1 L, dissolve 4 . 00 9 of solid NaOR in aDOUt 900 cl of wat8r and adjust the final volume at 1 L uSlng 
additional water. Shake well to mix the solution. It. is advisable to analyze a blank sample of this reagent 
prlor to sampling, Slnce the r eagent blank values obtalned during the field sample analysis must be less tnan 
10 percent of th8 sample values (see Method 9057). 

3 . 3.1 . 5 . 5 Filter . Qua~z-fiber or Teflon cat (e.; ., Pallf1ex® TX408!45) filter . 

3.3.1.5.6 Silica gel. Indicating type, 6-16 mesh. If previously used, dry at 175°C ( 350 OF) for 2 
hours before using. New silica gel may be used as received. Alternatively, other types of desiccants 
( equlvalent or better) may be used, SubJect to the approval of the Adminiatrat.Or. 

3 .3.1 . 5. 7 Acet.One. When uS1hg this train for deterclnation ot particulate emissions , reagent grade 
acetone, <0.001 percent residue, in glass bottles is =eqUired. Acet.one from metal containers generally has a 
h1gh residue blank and should not be used . Sometimes suppliers tIAnsfer acetone to glass bottles from metal 
COnLalnerS; thuS, acetone blanks shall be run pr10r t.o field use and only ace tone ~ith low blanx values « 0.001 
percent ) shall be used. In no case shall a blanx value g=eater than 0.001 percent of the weight of acetone used 
be subtracted from the s ample weight. 

3.3 . 1.5.8 Crushed ice. Quantities ranging f=o~ la-SO lbs may be necessary during a sampling run, 
depending on ambient air temperature. 

3 .3.1 . 5.9 Stopcock grease . Acetone-insoluble. neat-stable silicone greaae may be used, if needed. 
Silicone grease usage is not necessary l~ scrsw- on co~~ectors or Teflon sleeves on ground- glass joints are 
used. 

3.3.1.6 Sample Collection. Preservation, and Eandling. 

3.3.1.6.1 Sample collection is described in t.~is method. 7he analytical procedures for BCl and C1 2 are 
i1!escr1bed in metl10d 9057 and for p4~:.cu 14te matter ::: EPA method 5 (Reference 1). 

3.3.1.6.2 Samples should be sto=ed in clearly labeled. tightly sealed containers between sample 
=ecovery and analysls. They may be apa l yzea up to fo~= weexs after collection. 

J.3.:.7 Procedure. 

! .3.1.7.1 Preparation for Field ~est. 

3 . J . 1. 7 .1.: All sampling equl~en:. shall be lta1ntained and calibrated accor ding to the pr ocedures 
descr1bed :n sect;.on 3.'.2 of EPA's Qua:::y A8surance aandbook, Volume III (Reference 2). 

3.3 . 1 . 7.1.2 weigh several 200- := 300-g por::c~s ot silica gel in airtight containers to the nearest 
O. S ;. Reco=d on each containar :!'le ~=:4: ..,e1ght of t.:".e sl l ica gel plus containers. As an alternative to 
prewe~ghlng the B~lica gel, it may :nsteac oe we1gnea c:.rect.ly 11'1 the lmp1nger just prior to train assembly. 

3.3.:.7.:.3 Check fi l ters vlsua:~ y against ::~::t. tor lrreq~larities and flaws or pi~~ole leaks. Label 
t.!'le shipPlng cont.alnera (glass 0= pl ast:= ?8~ri disnes ) and keep tne f:lt.ars in these containers at all times 
except during sampllng (and welgh l ng for ~art.iculate analyslS). 

3 . 3 . 1.7.:.' If a p4~iculate deter=lnation w::: be conducted, desiccate the filters at 20 i 5.6°C (68 
: 10°F ) ana amb~ent pressure for at leas: 24 hours, and we1gh at :::t.ervals of at least 6 hOurs to a constant 
we1ght ( :.e., <O.S-mg change from prevlo~s weighing ) , recording =esults to the nearest 0.1 mg. During each 
we1gning ; the f! l ter ~~st not be exposed fer more tr~n a 2-min pe=lod to the labora tory a~osphere and relative 
:::..L":!iC1':y above 50 percent. Alternat..:. ve l y : ~nless ot.ter-·lee specl!:ed by the Adminisua'tor), thO filters may be 
::lvon-d.rled at 105°C (220°F) for 2-3 ho~!"&, deaiccat8C :::l= 2 hours, and weighed. 

3. J .1. 7 . 2 Preli=":'nary Fie l d Dete.r::l.!nations . 

3.3.1.7.2.1 Select ~e sampli~g site and 'tne ~nimum number of sampling points accord1ng to EPA metbod 
o r as S?BClt!ed by t.he A~ni8trato=. Jetarcine t~e St.4CK pressure. temperature, and range of velocity heads 

:..!s.:.ng EPA method 2. :t is recOl:ml8nded t.:-..at a leak-cnecK of the pit.Ot. linea lsse EPA method 2, section 3.1) be 

pe=!or::ned . Jet.emlne ':he stack-gas ClO1B'::.;!"e content. ~sln9 EPA Cle"hod 4 or its alternatives to establish 
es,,~tes of isok1 i. et.:.c samplinq rate sett1nga. Det~ne the staCK ga8 dry molecular weight, as described in 
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EPA method 2. section 3 . 6. if integrated EPA method 3 l Reference 1 ) samp1in~ is used for molecula~ weigh~ 
deternunat~on. the 1ntegrated bag sample shall be taken s~ul~neously wi~~. and fo~ tne SaDB t ota: l a,qth o ~ 

tlJDe as the sample run . 

3.3.1.7.2.2 Select a nozzle size baaed on the range of velocity heads ao that it is not necessary to 
change the nozzle size to maintain isokinetic sampling ra~s. During the run. do not change the no:z18. Ensure 
that the proper differential pressure gauge is cnosen for the range of velocity heads encountered ( see sectlon 
2 . 2 of EPA method 2 ) . 

3 . 3.1.7.2 . 3 Select a suitable probe l i ner and probe length so that all traverse points can be sampled. 
For l arge s~cks, to reduce the length of the probe, consider sampling from opposite sides of the stack. 

3.3.1.7 . 2.4 The total sampling time should be two hours. Allocate the same time to all traverse points 
defined by EPA method 1. To avoid timekeeping errors , the length of time sampled at each traverse point shoul d 
be an l nteger or an integer plus one-half min. Size the condensate impinger for the expec~d molature catch or 
be prepared to empty it during the run. 

3 .3.1.7.3 Preparation of Sampling Train. 

3.3.1.7.3.1 Add 50 m1 of 0.1 N H2SO4 to the condensate impinger, if used. Place 100 ml of 0.1 N 8250, 
in each of the next two impingers. Pl ace 100 m1 of 0 . 1 N NaOE in each of the fol l owing two icp1ngers. Finally, 
transfer approximately 200-300 g of prewaighed silica gel from its container to the last impinger. More silica 
gel may be used, but care should be taken to ensure that it is not entrained and carried out from the impinger 
dur ing s amp l ing. Pl ace the silica ge l container 10 a clean pl ace for later use in the sample recovery. 
Alte rnati ve ly, the weight of the silica gel pl us ~plnger may be determined to the nearest 0 . 5 g and r ecorded. 

3.3.1.7.3.2 Using a tweezer or clean disposable surgical gloves, place a labeled (identified ) fil~r 
(weighed. i f pa~iculate matter to be determined ) i n the filter holder. Be sure that the filter is properly 
centered and the gasket properly placed to prevent the 8ample gaa stream from circumventing the filter. Check 
t he fi l ter for tears after assembly is completed. 

3 . 3 . 1.7.3.3 To use gl48s liners, install the selected nozzle using a Viton-A Q-ring when stack 
temperatures are <260 DC (SOODF) and a woven gla •• -fiber gasket when tamper atur e. are higher. Other connecting 
systems utilizing either 316 stainless steel or Teflon ferrules may be used. Mark the probe with heat - resistant 
tape or by some other mathod to denote tha proper distance into the stack or duct for eecn sampling point, 

3. 3 .1. 7 .3 . 4 Set up the train as in Figure 3.3-1. A minima l amount of silicone grease may be used on 
ground glass joints. Connect temperature sensors to the appropriate potentiometer/display unit. Check all 
t~perature sensors at 4mDlent temperature. 

3.3. 1 .7.3.5 Place crushed ice ~round ths impinger •. 

3 .3.1 . 7.3.6 Turn on and set ~he filter and probe heating systems at the desired operating 
tempera t ures. All ow time for the temperatures to stabilize. 

3.3.1. 7 .4 Leak-Check Procedures. 

3 .3. 1 . 7.'. 1 Pretest l eak-check. ~ pretest l eak-check is recommended. but not required. It the tester 
opts to conduc~ t he pretest leak-cneck, the fo l lowing procedure shall be used. 

3. 3 . 1 . 7 .'.1.1 If a Vi ton-A O- ring or other l eak-free connection is used in assambling the probe nozzle 
to t he probe l iner , leak-check the train at t he s&Cpling site by pl ugging the nozzle and pulling a 380-mm 8g 
115 - i n. 8g ) vacuum. 

Note: A l ower vacuum may be used, prov lded that i ~ 1s not exceeded during the test. 

3. 3 . 1.7.'. 1 .2 If a woven g l ass-fiber gas ket i s used. do not connect the probe to the train during the 
l eak-check. I nstead , leak-check the train by !:rst pl ugging the 1nlet to the cyclone. if used. or the filter 
hol der and pull ing a 380-mm 8g ( I S- ln . Hg ) vacu~ ( S88 Note acove ) . Then, connect the probe to the traln and 
: eak-cneck at aoout 2S-~ Hg 11- 1n. 3g ) vacuum; a l ternative l y , leak-Check the probe with the reet of ~e 
sampling train 1n one step at 380-m= Hg 115- i ... Hg ) vacuum. LeaKage rates in excess o f 4 percent of the average 
sampl ing rata or 0 .00057 m3 / min (0 . 02 ctm ) , whlcnever 1s le8s, are unacceptable. 

3.3 . :.7 . '. 1 .3 The fo l low1 ng l eak-Check !nstructions ~or the sampling train may be helpful. Start the 
pump with bypass valve fully open and coarse ad j ust valve co:Jpletely closep. Pa~ially open the coarse adjust 
va lve a na s l owly c l ose ' t.."e bypass va lve until ~r.e desired vacu:.llJl i s reacbed. Do not reverse, direc~lon of ":.he 
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bypass valve; t.his will cause water to back up into the filt.er holder. :f the desired voluee is exceeded. 
el.t.:ler leaK-check at this higher vac .. UJ:l or end. t.he leax-check, as sncwn oe1a..·, and start over. 

3 .3.1 . 7 . 4.:.4 When the leak-check is cocpleted. first. slowly reocve t~e plu~ !rc= t~e ~~~et t = the 
probe, cyclone, or filt.er holder and ~d1at.ely t.~rn of! the vacuum pump. This prevent.s the liquid 1n the 
1mpl.nger& from being forced backward into the filt.er holder and silica gel froc being ent.ral.ned backward into 
the fift.h impinger. 

3.3.1.7.4.2 Leak- checks during sample run. If during the sampling run, a componant. (e.g., !~lter 

assembly or implnger) change become. necessary or a port. change is conduct.ed, a leak-check ahall be conducted 
immediately after the interruption of sampling and before the change l.& made. The leak-check shall be conducted 
according to the procedure out.lined in Sect.ion ).3.1.7.4.1, except that. it snaIl be conducted at a vacuu=l 
great.er than or equal to t.he maximum value recorded up to t.hat. point ~n the test. If the leakage rate l.S fo~~d 

t.o be no grea~r than 0.00057 m3 Imin (0 . 02 cfm) or 4 percent of the average sampling rate (whichever l.S less), 
the results are acceptable. If a higher leakage rat.e l.S Obtained . the test.er shall void t.he samplin~ run. 
Immediately after a component. change or port. change, and before sampling is rel.nitiated, anot.her leax-cneck 
s~ilar t.o ~ pre-t.est. leak-check is recommended. 

3.3 . 1.7 . 4.3 Post-t.est. leak-check. A leak-Check is manda~ry at. ~~e conclusion of each sam?l~ng r~~. 

The leak-check shall be done using the same procedures as t.hose with the pre-test leak- check, except that. it 
shall be conducted at a vacuum greater than or equal to t.he maximum value reacned during the s4mpling run . :~ 

t.he leakage rate is found to be no greater t.han 0.00057 m3 I min ( 0.02 cfm) or 4 percent of the average sampling 
rat.e (whichever 1s less), t.he result.s are acceptable. If a higher leakage rate is obtained, the tester shall 
void t.he sampling run . 

. 3 .3.1.7 . 5 Train Operation. 

3 . 3.1 . 7.5.1 During ~~& sampling run, maintain an isokinet.ic sampling rate to within 10 percent o~ true 
1sokinet.ic, unless otherwise specified by t.he Administrator. Maint4~n a t.~perat.ure around the filter (and 
cyclone, it used) of 12·0 :l: l4°C (248 :l: 25°F). 

3.3 . 1.7 . 5.2 For each run, record the data required on a data sheet. such as t.he one shown in Figure 
3 . 3-2. Be sure to record the init.ial dry gas me~r read.ing . Record the dry ga. me~r readings at the beginning 
and end of each sampling t.ime increment. when changes in flow rat.es are made before and after each leak-check, 
and when sampling is halted. Take other readings required by Figure 3.3-2 at. least. once at each sample pol.nt 
during each time i ncrement and additional readings when significant changes (20 percent variation in velocit.y 
head readings ) necessitat.e additional adjustments in flow rat.e. Level and zero t.he manometer. Because the 
manomet.er level and zero may drift due t.o vibrations and temperat.ure changes. make periodic checks during t.he 
traverse. 

3.3.1 . 7 . 5.3 Clean the stack access ports prior to the teat. run to eliminate the chance of sampling 
deposl.ted material. To begin sa:pling, remove the nozzle cap. verify that ~he filt.er and probe heating syst.ems 
are at the specified temperature, and verify that. the pit.ot tUbe and prone are positioned properly. Position 
the nozzle at ~he first traverse point, with the t.lp point.ing directly lnto the gas stream. Immediat.ely Start 
the p~p and adjUSt. the flow t.o 1sok~net.lc condi~lons using a calculator or a nomograph. Nomcgraphs are 
designed for use when the Type 5 pitot tube coefficient is 0.84 1 0.02 and the st.ack gas equivalent density 
( dry oolecular weight ) is equal to 29 : 4 . It the stack gas molecular weight and the pi tot. tube coefficient are 
outside the above ranges, do not. use t.he nomographs unless approprlate steps are taken t.o compensate for the 
devlatl.onS ( see Reference 3). 

3 .3.1 . 7 . 5 . 4 When ~~e st.ack is under significant negative pressure ( equivalent. t.o the height. of t.he 
iopinger stem l . take care to close the coarse adjust valve before l.nsert.1ng t.he probe into the stack, to 
prevent. wat.er ~rom backl.ng into the f~lter holder. :~ necessary, the pump may be t.urned on with the coarse 
adjust valve closed. 

3.3.1.7.5 . 5 When ~~e probe is i~ position, block off t.he openlnqs around the probe and stack access 
port to prevent u~epresentat.ive dilution of the gas st.ream. 
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3.3.1.7.5.6 Traverse t.he stack cross sect.ion, aB tec;ulred :::y ErA Meti:od : :: :- AS spec!.!ied by !.he 
Acl.J::nr:.istrator, belng careful not to cwnp the proce nc ::.e :::to :.ne 5:'A CII. .... a11s ' ... ;-; e:-. s a.= ;:::,:.:.C; nea.!' t ~.e .... a:. 1s o r 
.... hen removJ.ng or insenlng the proDe t~rougn the aCC8SS ;:c r:., :. n o roe:- :..0 !t:lr. ~:.ze :';-.e c :;,an.ce o ~ ext.=ac :.:.:: ; 
depOSlted mat.erlal. 

3.3.1.7.5.7 During the t.est. run. make parlodi:: aa Jusuoents :'0 J(eep the t.e=-parature a:ound t he fi l ter 
holder l and cyclone, !.f used ) at. the proper level. Ade :::.ore lce. a.,,:c. :~ necessary . s a l :. :'0 maintai!:. 01 
temperat.ure of <20°C ( 68 OF ) at. t.he condenserlsi l !.ca geJ. :: '..:~ l et . ;":'5 0. j:)er10d!Ca:':'y ::::eck t.he level and zero 
of the manomet.er. 

) 3 . 1 .7.5 . 8 If the pressure drop across the f:. 1:.er oeCOmBS :'00 r. :.gh, edJ(:'::; : soJ(inet.ic sam?ling 
dif!icul t t.o maint.ain. it. may be replaced in t.he IUds!. of a sample r'..::-.. ~ slng ar.o:.::er c::J:::pl et.e filter holder 
assembly is recommended, rathar than a~tampt.lng to change the filt.er ::.sa l f. Af:.a: a ne .... filtar assembly is 
i nst.a lled. conduct a leak-check. If determined, the tota l paIt. i cl.l:'ate .... eJ.ght sna:':' : :-.:: :''..:08 t.he sUlCl4tJ.on of a ll 
filter assembly catches. 

3.3.1.7.5.9 I! the condensat.e impinger beCOID9S ~oo f;:.ll, !:. =.ay ce e:::Ip:.:e:: . =ocr-.arged .... ith 50 ml o ~ 

0 .1 N 525°4' and replaced during the sample run. The co:':oensate emp-:'l9C =',lst be s ave.::: a nc ':"nc luded ':" n 'the 
measurement of the volume of moist.ure collected and :.r:c ll.loed in tne sa:pl e for a::.a :yslS. ':'he addit.ional 50 nl 
of absorblng reagent must also be considered in ca l culAclng che COls:;:.:e. Afte= :.~e ::p1nger i s relDsta l led in 
'the t:aJ.n, conduct a l eak. chec~. 

3.3.1 . 7.5.10 A single train shall be used for t.he entire s&mp l e run, BXcep~ ~ r: cases .... here 
simult.aneous sampling i9 required in two or more separate e~c~s or ao:. :.wo or cere ~:!ferent l ocations .... ithin 
the same duct. or in cases .... here equipment failure neces8ltat.es a c::.a::.ge of t:aJ.ns. ::: all ot.her situat.ions, 
t.he USB of two or more trains .... ill be sUbjeCt to tha app:oval of tne Aa:inistratDr. 

3.3.1 . 7 .5.11 Note t.hat .... hen two or more trains Are used, saparata analyses c~ :.he particulate cat.ch 
( if applicable) and the HCI and Cl2 impinger catches fram each train snaI l be per!=~ed. unless ident.ical 
nozzle sizes .... ere used on all t.raina. In that cass. the pArt.iculate cat.ch and t he H:: and C1 2 implnger catches 
froc the individual t.rains may be combined, and a singl e particulat.e analysis and s:::.gle BCl and Cl2 analyses 
of the impinger content.s may be performed. 

3.3. 1 . 7 .5 . 12 At the end of the sample run. -:.urn o f! t.he coarse adjust va lva, remove the probe and 
nozz l e f rom ~he stack. turn off t.he pump, and record the f!.nal dry gas cater reao1::.g. 

3 .3.: . 7 . 5.13 I f there is any possibility that :!quid has co l :'ecced in the glass cyclone and l or on the 
f!lter, connect. the Ascarite tube at the probe inlet and operate the t raln .... ith tne f! l t.er heating system at 
l20 ! 14°C ( 248 ! 25 OF) at a low flow rate (e.g., E ~ 1) sufficien~ to vapor:lze -:.ne l iquid and any BCI i n che 
cyc l one or on the filter and pull it through the ~ain into the implngers. After 30 ~J.nut.es, turn off the flo .... , 
remove the Ascarite tube. and examine t.he cyclone and ~!lt.ar for any vls1bla mo i stura. I f moist.ure is visibl e, 
repeat this step for 15 minutes. 

3 .3.:. 7 .5 . 14 Conduct a post-test. l eak check . AlBO. :'eak-cheCK o:. he pit.ot. ! !nes a s described in E?A 
method 2. The l ines tt',lst pass this leax-cnecit in or dar t o validat.e tne valoci'ty-nsad data. 

3. 3 . : . 7 .5.15 I f the moisture value is avai l able, calculate pe r cent isok i ne~:. = :ty ( see sectlOn 
3 . 3 .:. 7 . 7 .1 0) to deterI!ll.ne .... nether the run .... as valid c:r anoU'ier tast r:..n should be conducted. 

3.3.~ . 7 .6 Sample Recovery. 

3 . 3.:. 7 . 6.1 A1I~ the probe to cool. When the p:rODB can be handled safely, .... ipe off all the external 
surfaces of tne tip of the probe nozzle and place a cap over the tip. J o not. cap the probe tip t.ightl y .... hile 
t he sampl ing train is cooling down because this .... ill create a vacuum in the filter holder, dra .... ing water from 
't ~e J. ~:.~gerB :.nto the holder . 

3.j.:. 7 .6 . 2 Before moving ~he sampl ing train t.o the cleanup s:te, remove the probe, .... ipe of! any 
sil icone grease. and cap the open out. l et. being careful not. to lose any condensat.e that. might. be present . Wi pe 
o f~ any silicone grease and cap the filter or cyclone inlet. Remove t.he ~il~cal cord from the last implnger 
a nd cap the ::pinger. :f a flexible l ine is usad be~een the f i rst ~p1~ger and t.he f ~lter hol der. di sconnect 
:.t a:. the ! 11 ter holder and l et any condensed .... ater dra~n l"to the !:rst impi nger. Wipe oft a ny silicone graase 
and cap the fi lter holder outlet and the impingBr :nle't. Ground glass stoppers , plastic caps, serum caps, 
Teflon tape, Parafilm~, or aluminum toil may be usad to close t.hese openings. 

3.3.: . 7.6.3 Transfer the probe and fl1ter/lmp1nger assembly t.o the cleanup area. This area should be 
c :ean a no prot.ected from the .... eather to min~~ze sample con~natlcn or 108s. 
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3.3.1.7.6.4 Save portions of all washing soluticns used for cleanup ( ace~one and Type II water ) and 
tne aosoroi ng reagent. (0.1 N 825°4 and 0 . 1 N NaOE ) as blanks. Tr4!lsfa.r 200 J:ll of eacn solutlon directl y f=OJ:l 
~he wash bOttle being used ( rinse solutions ) or the supply conta1nar (abaOrb1ng reagents ) and pl ace each 1~ a 
separate, pre labeled glass sample con~iner. 

3 . 3.1.7.6.5 Inspect the train prior to and during disassembly and note any abnormal conditions. 

3.3.1.7.6.6 Con~ina.r No. 1 (fil~er catch for par~iculata determination). Carefully rBmOVe the filter 
tram ~he filter holder and place it in its identified Petri diah container. Us. one or more pair of tweezers to 
handle the filter. If it is necessary to fold the filter, ensure tnat ~he particulate cake is inside the fold . 
Carefully transfer to the Petri dish any pa~iculate matter or fil~ar fibers that adhere ~o the filter holder 
gaSKet, using a dry nylon bristle brush or sharp-edged blade, or bOth. Label the container and seal w1th Teflon 
tape around the circumference of the lid. 

3.3.1. 7 .6.7 Container No. 2 ( fron~-half rinse for par~iculat.e determination). Taking care t.hat. dust on 
the outs1de of the probe or other exterior surfaces does not get in~ ~he sample, quantl~a~ively recover 
par~icula~e rna~ter or any condensate from the probe nozzle, probe fitting, probe liner, and front half of the 
filter holder by washing these components with acetone in~ a glass container. Retain an acetone blank and 
analyze with the samples. 

3.3.1 . 7 . 6.8 Perform rinses as tollows: carefully rameve the probe nozzle and clean the inside surface 
by rinsing wi~h acetene from a wash bot~le and brushing with a nylon bristle brush. Brush until ~he rinse snews 
no visible particles; then make a final rin.e of the inside surface with the acetone. Brush and rinse the 
i nside pa~s of the 5wagelok f!~ting with the acetone 1n a similar way until no visible particles ramain. 

3 .3.1.7.6.9 Have ewo people rinse the probe liner with acetone by til~ing and rotating the probe while 
squirting acetone into its upper end so that all inside surfaces will be watted with solvent. Let t.he acetone 
drain frOM the l ower end ~to ~he sample container. A glass funnel may be used ~ aid in transferring liquid 
washed to the container. 

3.3.1.7.6.10 Follow ~he acetone rinsa with a probe brush. Hold the probe in an inclined position and 
squir~ acetone into the upper end while pushing ~he prob. brush ~hrOl\gh the probe with a ewis~ing action; place 
a sample container underneath ~he lower end of the probe and catch any acetone and particulate matter tilAt is 
brushed. from ~he proba. Run the brush ~hrough the probe three or more ~1me. until no visible particulate matter 
is carried out with· ~he acetone or un~il none remains in the probe liner on visual inspection. Rinse the brush 
with acetone and quantitativaly collect these washings in ~he sample container. After the brushing, rnak.e a 
final acetone rinse of the probe as described. above . B.ewesn &ampling runs, keep brushes clean and protected 
froQ contamination. 

3.3.1.7.6.11 Clean the inside of the front half of the filter holder and cyclone by rubbing the 
surfaces with a nylon bristle brush And rin81ng with acetone. Rinse each surface three times, or more if 
needed, to remove visible par~iculate . Hake a final rinee of the brush and filter holder. carefully rinse out 
the gla9s cyclone And cyclone flask ( if applicable). Brush and rinse any par~iculate material adhering to the 
i nner surfaces of these components into t.he front-half rinse B~le. After all rinses and particulate matter 
have been collected. in ~~e sample container, tighten the lid on the sample container 80 that acetone will not 
leak out when it is shipped to the laboratory. Mark ~he height of ~he fluid level to determine whe~her leakage 
occurs during t.ransport. Label the container to iden~ify its contents. 

3.3.1.7.6.12 Container No.3 (knOCKout And acid impinger catch for moist.ure and HCl determination). 
Disconnect the impingers. Measure the liquid in the acid and knockou~ iQ?ingers t.o within! 1 ml by u~ing a 
graduat.ed. cyli~der or by welghing it to within ~ 0 .5 g by using a balance (if one is available). Record the 
volume or we1ght o f liquid present. This informatlon is required to calculate the moisture con~ent of the 
effluent. gas. Quantitatively transfer this liquid to a leak- free SAmple storage container. Rinse these 
impingers, connecting glaesware (and tubing, it used); and the back hal! of the filter holder with water and 
add t.hese r1nS9S to the storage container. Seal the container, shake to mix, and label. The fluid level should 
be warked so t.hat if any sample is l ost during transport, a correction proportional ~o the lost volume can be 
applied . Retain rinse water and acidic absorbing solution blanks and analyze with the samples. 

3.3.1.7.6.13 Container No . 4 (alkaline ~pinger catch for C1
2 

and Mols~ure determina~ion). Measure and 
record t.he liqu.l.d .:..:;, the alkaline iQ~l1ngers as described in section).3.1. 7 .6.12. Quan~i~a~ively transfer this 
liqU1d to a leak-free sample storage container. Rinse the.e tWO iQPingers and conneCting glassware with water 
and add t.hese rinses to the container. Seal the container, shake to mix, and label; mark the fluid level. 
Retain alkaline absorbing solution blank and analyze with ~he samples. 

3.3.1.7.6.14 Container No.5 (silica gal for moi8~ure de~erm1na~ion). Note the color of ~he indicating 
s~:ica gel to date~ne i~ :~ has been completely spent and cake a notation of i~s condition. Transfer ~~e 
9.:..::=a gel ~r=m tna last ~p1nger ~o ita original container and 88&1. A funnel may make i~ sasler ~o pour the 
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silica gel wit.hout. spilling. A r~bber policeman may be used as an aid in removing t.he silica gel troc t.he 
impinger. :t. 1s not. necessary t.o remove t.he small amount. o! dust. particles t.hat. may adhere st.rongly t.o t.!1e 
imp~~ger wall. Because t.he gain ~n we~ght. 1s t.o be used for ttoist.ure calculat.ions. do not. use any wat.er or 
ot.her liquids t.o t.ransfer t.he silica gel. If a balance is available ~n the field, we~gh t.he cont.a~ner anc its 
content.s to 0.5 9 or bet.ter. 

3.3 . 1 . 7 . 5.15 Prior to shipment., recheck all s&cple cont.ainers t.o ensure t.~t. t.he caps are well 
secured . seal t.he lids of all containers around t.he c~rcumference w~t.h Teflon t.ape. Ship all liquid samples 
upright. and all part.iculate filt.ers wit.h t.he particulat.e catch fac~ng upward. 

3.3.1 . 7.7 Calculat.ions. Ret.ain at. least. one extra decimal figure beyond t.hose contained i~ the 
available data ~n int.ermediat.e calculat.ions, and round off only t.he final answer appropr~at.ely. 

I = 

'a 
I":n 

Md 

"" Pbar 
? = , 
Pst.d 
R = 

Tm 
1's .. . 

1'st.d 
VI c :: 
V 

m 
Vm(st.d ) 

6E 
Ea 
Ew 
e = 
:'3.5 
60 :0 

: 00 .. 

3 .3.1.7. 7 . 1 Nomenclature. 

Cross-sect.ional area at nozzle, ~2 ( ft. 2 ) . 
Water vapor ~n t.he gas st.ream, proport.ion by volume. 
Acetone blank residue concent.rat.ion, cg/mg. 
Type S pi tot. t.ube coefficient. (no~nally 0.84 ~ 0.02 ) , dimensionless. 
Concent.rat.ion of particulate mat.t.er ~n StaCK gas, dry baeis, corrected t.o standard cond i t. ions . 
g l dscm (g / dset ) . 
Percent of 1sokinet.ic sampling. 
Mass of residue of acet.one aft.er evaporation, mg. 
Tot.al amount. of part.iculat.e mat.t.er colI ectad, mg. 
StaCK-gas dry molecular weight., gig-mole (lb/lb-mole ) . 
Molecular weight. of wat.er, 1B.0 gig - mole (lB.O Ib/lb-mole). 
Baromet.ric pressure at. the sampling sit.e , mm 8g (1n. 8g). 
Absolut.e st.acK- gas pressure, !!18 8g (in. 8g). 
Standard absolut.e pressure. 750 mm 8g ( 29.92 in. 8g). 
Ideal gas const.ant., 0.06236 mm 8g_m3 (~-g-mole (21.B5 1n. 8g-f~3 / 0R-lb-molel. 
Absolut.e average dry-gas matar tempera~ure (S88 Figure 2), o~ (OR). 
Absolute average st.ack-gas t.emperat.ure (SBe Figure 2), OK (OR). 
Standard absolute t.amperat.ure, 293 o~ (528 OR). 
To~al volume of liquid collected in t.he impingera and silica gel, mI. 
Volume of gas sample is mea.ured by dry-gas met.er, dsem (dsct). 
Volume of gas sample maaaured by t.he dry-gaa mater, correct.ed t.o standard condit.ions, dacm 
(dsct ) • 
Volume of water vapor in the gas sample, corrected to standard condit.ions. scm (scf). 
Stack-gas velocit.y, calcula~ed by Met.hod 2, Equat.ion 2-9. using dat.a obtained from Method 5, 
W/Sec (~t/sec) . 

Weight of residue in acet.one waah, mg. 
Voluoe of aceLene blank, mi. 
Volume of acet.one used in wash; mI. 
Dry-gas-met.er calibration facLer, dimens~onle.s. 

Average pressure different.ial across the orifice met.er, mm 820 (in 820). 
Densit.y of acetone, mg/~l (SBe label on bot.t.le). 
Densit.y of wat.er, 0 .9982 g/ml ( 0.002201 Ib/ml ) . 
Tot.al sampling ~ime, c1n. 

Specific gravity of mercury. 
Sec / I:lir:. 

Convers~on ~o percent. 

3.3.1 . 7 . 7.2 Average dry gas met.er t.emperat.ure and average orifice pressure drop. See data sheet. 
( Figure 3.3-2 ) . 

: 20 

:;.:3.:. -:. -:.3 Dry gas volume. Co=rect. t.he sample traBa8ured by the dry gas met.er t.o standard condit.ions 
750 ~ ag [ 5B OF, 29 . 92 in. 5gJ ) by using Equat.ion 1: 

\l V V ::; ( st.d ) ;:l -

?~ar .. A.3/lJ.6 
( 1) 



40 CFR as of July 1, 1991 
Part 266, Subparts A through B and Append i ces I ~~~ougn X 
Page: 123 

where: 

where : 

- m 

0.385 8 ~/mm 8g for metric units, or 
17 . 64 °R/in. Hg for English units. 

3.3 .1.7.7.' Volume of water vapor . 

p. 

, 
K2 0 . 001333 m~/ml for me~ic units, or 
K2 0 . 04707 m3 /ml for English un~ts. 

B • • a 

3.3 .1. 7.7 .5 Mo~sture content. 

(2 ) 

( 3) 

Note: In saturated or water-droplet-laden gas s~aams. two calculat!ons of the moisture content of the 
stack gas shall be made, one from the impinger analYS1s ( EqU4t~on j ) and a seco~a ~rom the as.umpt~on of 
saturated conditions. The lower of the two values of Bw snaIl be considered correct. The procedure for 
deter~ning the moisture content based upon assumption of satarated conditions :s given 1n the Note to section 
1.2 of Method 4. For the purposes of this method, the average staCK gaB temparat~re from Figure 2 may be used 
to make this determinati on, provided that the accuracy ot the in-stack te=perat~e sensor 1s t 1 °C (2 OF). 

3 . 3.1.7.7.6 Acetone blank concentration. For particulate detarmination. 

" a 
( 4) 

3 .3.1.7.7.7 Acetone wash blank. For particulate determination. 

( 5) 

3.3.1. 7.7 .8 Total particu l ate weight. Det~ne the tota l ?artlculata catch from the sum of the 
we1ghts obtained from Container NOB. 1 and 2 l ess tne ace~ne blanx (Wa ) . 

c, 

where: 

3.3.1.7 .7.9 Particul ate concentration. 

3 . ~ .:. 7 . 7 . 10 Isokinetic variation. 

3 .3. 1 .7.7.1 0.1 Calculation from raw data. 

100 ~g[~)F lc + (Vml 
~m }( Pbar + 8/1).6 )) 

~) 0 .00) 454 mm 89-m) /ml-~ for ~~tri= units, or 
~j 0 . 002669 in. Hg-ftJ/ml OR tor English units. 

( 6 ) 

(7 ) 
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3 .3 . 1.7. 7 .10 .2 Calculation for intercedia~ values. 

" 

.... here: 

K, 4.320 for metric units, or 
K, 0 .09450 for English units . 

( OJ 

3. 3. 1 .7.7.10.3 Acceptable units. If 90 percent <I <110 percent, the results are acceptable . If t he 
results are l ow in comparison with the standard and I is beyond the acceptable range, or if I i s l eaa than 90 
percent , t he Administrator may opt to accept the results. 

3 .3.1.8 Quality Control . 

3.3.1.8. 1 Sampling. See EPA Manual 600/4-77- 027b for Method 5 quality control. 

3 . 3. 1 .8 . 2 Analysis . At the present time, a validated audit material does not exist f or this method. 
Ana l ytical quality contro l procedures are detailed i n Method 9057 . 

3.3 . 1.9 Method Performance. 

3 .3.1 . 9.1 The in-stack detection limit for the method is approximately 0 . 02 ~g of BCI per liter o f 
stack gas. The method has a negative biaS below 20 ppm BCl (Reference 6 ) . 

3 .3. 1. 9.2 I~ is preferable to include the cyclone in the aampling train to protect the filter frOm any 
moisture present. There is research i n progress regarding the necea.ity of the cyclone at l ow moisture sources 
and t he use o f Aacarite II in the drying procedure (Section 3.3.1.7.5. 12 ) . 
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3 . 3 .2 . 1 s cope a nd Application. 
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3.3.2.1.1 This methOd describes the collection of hydrogen chloride (aCI, CAS Regist--y Number 7647-01-
0 ) a nd chlor~ne (C1 2 , CAS Registry Number 77B2-50-5) in stack gas e~ss~on samples from ha%ardous waste 
:nc~nerato=s, mun~cipal waste ccmoustors, and bailers and ~ndustrial furnaces. The collected samples are 
analyzed USing method 9057 . This method is ~eBlgned , tO collect BCI/C12 in tneir gaseous fo~ . Sources, such as 
those controlled by wet scrubbers, that emit acid particulate matter (e.g., BCl dissolved in water d=o?leta) 
must be sampled using an lsokinetlc RCI/C12 sampling train (see Method 0050). 

3.3.2.2 Summary of Method. 

3.3.2.2.1 An integrated gas sample is extracted froc the stack and passes through a par~iculate 
filter, acidified water, and finally through an alkaline solution. The filter serves to racove particulate 
matter such as chloride salts which could potentially react and torm analyte in the absorbing solut~ons . In the 
acidified water absorbing solution, the BCl gas. is solubilized and forms chloride ions {Cl-} as followa: 

The C1 2 gas present in the emissions has a very low solubility in acidified water and passes through to the 
alkaline absorbing solution where it undergoes hydrolysis to form a protOn (H~ l , CI-, and hypochlorous acid 
(BCIO ) as follows: 

The el ions in the separate solutions are measured by ion chromatography (Method 9057). 

3.3.2 . 3 Interference •. 

3.3.2 . 3.1 Volatile materials which produce chloride ions upon dissolution during s&:pling are obvious 
interferences in the measurement of BCI. One interferant for BCl 1s diatomic chlorine (C1 2 ) gaB which 
disproportionates to BCl and hypochlorous acid (BClO) upon dissolution in water. C1 2 gas exhibits a low 
solubility in water, howaver, and the use of acidic rather than neu~al or basic solutions for collection of 
hydrogen chloride gas greatly reduces the dissolution of any chlorine present. sampling a 400 ppm Bel gas 
stream containing SO ppm Cl 2 with ~his m.thod does not cause a significant bias. Samplinq a 220 ppm BCl gas 
stream containing IBO ppm Cl2 results in a positive bias of 3.4 percent in the BCl measurement. 

3.3.2.3.2 Reducing agents such as 502 may cause a positive bias in the C1 2 measurement by the 
following reaction: 

3.3.2.4 Apparatus and Materials. 

3.3.2.4.1 Sampling Train. The sampling train is shown in Figure 1 and component parts are discussed 
below. 

3.3.2.4.1.1 Proba. Borosilicate glass, approximately 3/8-in (9-mm) inside diameter, with a heating 
system to prevent condensation. When the concentration of alkaline particulate matter in the emissions is high, 
a 3/B-in (9-~) inside diameter Taflon elbow should be attaChed to the inlet of the probe; a I-in (25-mm) 
lengtn of Teflon tubing with a 3/8-in (9-mm) inside diameter should be attached at the opan end of the elbow 
to permit the opening of the probe to be burned away from the gas stream, thus reducing the amount of 
particulate entering the train. When high concentrations of partiCulate matter are not presant, the Teflon 
elbow is nat necessary, and the proba inlet can De perpendicular to the gas s~aam. When sampling at locations 
Where gas temperatures are greater than approximately 400°F, such as wet scrubber inlets, glass or quartz 
elbows must be used. In no case should a glass wool plug be used to remove particulate matter; use of such a 
filtering dev~ce could result in a bias in the data.(l) Instead, a Teflon filter should be used as specified in 
9ect~on 3.3.2.5.5. 

3.3.2.~.l.2 T~~ee-way stopcock. A borosilicate, three-way glass stopcock with a heating system to 
prevent conoensation. The heated stopcock should connect directly to the outlet of the probe and filter 
assembly and the inlet of the f!rst impinger. The heating system should be capable of preventing condensation 
'..l? to the :nlet c! -:..~e first impinge.r. Silicone grease may be used, !! necessary, to prevent leakage. 

3 . 3.2 . 4.:.3 Imp~ngers. Five 30-ml midget impingar. with leak- free glass connectors. Silicone grease 
may be used, if necessary, to prevent leakage. For sampling a~ high mols~ure sources or for extended sampling 
:~es greater :r~n one hour, a midget impinger with a shortened seem (such that the gas sample does not bubble 
:~~ough t~e collected condensate) should be used 1n front of the firat impinger. 
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3.3.2.4 . 1.4 Mae West impinger or drying tube. Mae Wes~ design ~cpinger (or c.-ying ~cbe , ~! a mo~s tcre 
de~e~nation is not t o be conducted ) filled ~iL~ s~:ica gel, o r equ~valent , to dry the gas s ample a~d to 
protect tne dry gas meter and pump. 

3 .3 . 2.4.1.5 Sample Li ne. Leak-free, with co:patible fittings to connect the last ~pinger to ~~e 
needle valve. 

3 . 3 . 2.4.1.6 Baro=eter. Mercury, aneroid, or other baramater capable of measuring atmospheric pressure 
within 2.5 mm 8g (0.1 in. 8g). In many cases, the barometric reading may be obtained from a nearby Nat~onal 
Weather Serv~ce sC&tion, in which case the station value (which is the absolute barometric pressure ) shall be 

reques~ed and an adjustment for the eleVation differences between tne weather sc&tion and sampling po~nt shall 
be applied at a rate of ~inus 2.5 ~ 8g (0 . 1 in. 8g) par 30 m (100 tt) elevation increase or vice versa for 
elevat ion decrease . 

3.3.2. ~.1. 7 Purge pump. purge line. dry~ng tUbe. need l e valve, and raLe meter . P~ capable o! purg~ng 
sacple probe at 2 liters/min. with drylng tube, filled with silica gel or equivalent, to protect pump, and a 
rate meter, a to 5 li ters / min . 

3 .3 . 2.4.1.8 Metering systam. The follCNing i tams comprise the meterir:.g system whlch is iden'ucal .t o 
that used for EPA Method 6 (see Reference 5 ) . 

3 . 3.2.4.1.8.1 Valve. Needle valve, to regulate sample gas f low rate. 

3 .3.2.4.1.8.2 Pump. Leak-free diaphragm pump, or equivalent, to pull gas through t=ain. !nsc&11 a 
small surge tank between t he pump and tne rate meter to eli~nate the pulsation e ff ect of the diaphragm p~p on 
the rotameter. 

3 . 3.2.4.1.8.3 Rate mater. Rotameter, or equ~va 1 ent. capable of measuring flew rate eo ~ithin 2 percent 
of selected flo .... rate of 2 liters/min. 

3.3 .2.4.1.8.4 Volume met.er. Dry gas mete.1·, sutf iciently accurate to mea8ure the sample vo l ume wi t.hin 2 
percent. calibrated ae the selected f lo .... rate and condi~ions encountered during sampling, and equipped .... i~~ a 
temperature gauge (dial ~hermometer or equivalent ) capable of maasur~ng temperature to within 3°C (5 .4°F ) . 

] . 3.2. 4.1.8.5 Vacuum gauge. At l east 760 ~ 8g (30 in. 8g ) gauge to be used for leak check of t he 
sampling train. 

3. 3 . 2 .4. 2 Sample Recovery. 

3 .3.2.4 . 2.1 Wash bett-1es. Polyethylene or r;:!4SS, 500 c:..l or larger. ':Wo. 

3.3.2.4.2.2 Storage bottles. C:ass ..... i~h Teflon-lined lids, 100 ml, to store iQpinger samples ( two per 
samplinr;: =::n ) . 

3.3.2 . 5 Raar;:B n ~s. 

3. 3 . 2.5 . 1 Reagent grade c:hBm.lc41s shall be used. in all tests. Unless other..'ise indicated, i~ is 
~ntendod ~hat a ll reagents s hall cor.to~ to the spec~!ications ot tho Committee on Analytical Reagents of t he 
Amar~can Chem~cal Soc~ety, where such specificat~ons are available. Other grades may be used, provided it is 
!~rst ascertained that the reagent :s of sufficient-ly hig h purity to permit i ts use wi~hout lessening the 
acc~acy o ! the deter4Unation . 

3.3.2.5.2 ASTM Type I : Water (ASTM Dl193-7i ( 1983)). All references to water in ~he method refer to 
ASTM Type II unless otherw~8e specified . It is adv~sable to ana lyze a blank sample of this reagen~ prior to 
s4mpling, since the reagent b14nk va lue obtained c~r:r.g ~he field sample ana lys is must be less than 10 percent 
o! t he s ample values ( see method 90 57 ) . 

3 . 3 . 2 . 5 . 3 Sulf~r:c 4c~d ( 0 .: N) . 32504, ~Bed as t he Be: aOBorbing . reagent.. To prepare 100 ml, slo .... ly 
add 0.28 olaf concentrated 8 2504 to acout 90 ml of .... ater while stl:::ng, and adjust the final volume to 100 ml 
~s:ng additional .... ater. Shake .... ell t~ =~ the sol~t:or.. :t is advlsacle to analyze B blank sample of this 
reagen t ?=~ or to sacpling, since the reagent blan~ va lue obtained dur~ng the field sample analysis must be less 
tl"'.an 10 percent of the sample values ( see meehod 9057 ) . 

3.3.2.5.4 Sod~UQ hydroxide (a. : N), N40a. ~ sed a& the C12 absorbing reagent. To prepare 100 ml, 
d~&solve 0 .40 9 of solid NaOS in acout 90 ml of wa t er and ad just ~~e final voluca to 100 ml using additional 
water. Sr.a..oo; e .... e1.:. -:0 l:l.!X t..'ie solut::.or. . :t is advisab ';' e to ana lyze a bl anK sample of this reagent. pn.or · to 
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sacpling, since the reagent blank value obtained during the field sample ~~alysis mus~ be less than :0 percen~ 
of tne sample values ( see method 9057 ) . 

].].2.5 . 5 Filter. Teflon mat pallflex~ TX40BI75 or equivalent. Locate in a glass, quartz, or Teflon 
filter holder with a Teflon filter support in a fllter box heated to 250°F. 

3.3.2 . 5.6 Stopcock grease. Acetone-insoluble, heat- stable silicone grease may be used, !! necessary. 

3.3.2.5.7 Silica gel. Indicating type, 6- to 16- meah. It the silica gel has been used previously, dry 
at 175°C (350°F) for 2 hours . New silica gel may be used as received. Alternatively , other types ot des~ccant8 
( equ~valent or better) may be used. 

3.3.2.6 Sample Collection, Preservation, and Bandling. 

3.3.2.6.1 Sample collection is desc:ibed in th1s . method. The analytical procedures are described in 
method 9057. 

3.3.2.6.2 Samples should be stored in clearly labeled, tightly sealed containers between sample 
recovery and analys~s. They may be analyzed up to tour weaks atter collection. 

3.3.2.7 Procedure. 

3.3.2.7.1 Calibration. Section 3.5.2 of EPA's Quality A8surance Handbook, Volume III (Reference 4 ) may 
be used as a guide tor these operations. 

3.3.2 . 7 . 1 . : Dry Gas Metering System. 

3.3.2.7.1 . 1.1 Initial calibration. Before its initial use in the field, first leak check the meter~ng 
system (sample line, drying tube, it used, vacuum gauge , needle valve, pump, rate meter, and dry gas meter ) as 
tollows : plug the inlet end ot the sampling line, pull a vacuum of 250 mm (10 in) 8g, plug ott the outlet ot 
the dry gas meter, and turn otf the pump. The vacuum should ramain stable for 30 seconda. carefully release the 
vacuum trom the system by slowly removing the plug fram the sample line inlet. Remove the sampling line (and 
drying tuba, if applicable), and connect the dry gas me~rin9 syatam to an appropriately sized wet teat meter 
(e.g .. 1 liter per revolution). Make three independent calibration runs, using at least five revolutions of the 
dry gas meter per run . Calculate the calibration tac~or, Y (wet test meter calibration volume divided by the 
dry gas meter volume, wi~h both volumes adjustad to the same reference temperature and pressure), for each run. 
and average ~he results. If any Y value deviate. by more than 2 percent from the average, the metering system 
is unacceptable for use. Otherwise, use the average as the calibration factor tor subsequent teat runs. 

3.3.2.7.1.1.2 Post-test calibration check. After each field teat series, conduct a calibration check 
as in section ) . 3.2.7.1.1.1 above, except for the following variations: (a) The leak check is not to be 

conducted, (b ) three or more revolutions of the dry gaa meter may be used, (c) only two independent runs need 
~o be made. :t the calibration factor deea not deviate by more than 5 percent from the initial calibration 
factor (determined in section 3 . 3.2.7.1.1.1), the dry gas meter volumes obtained during the test series are 
acceptable. If the calibratlon factor deviates by more than 5 percent, recalibrate the metering system as 
seetlon 3.3.2.7.1 . :.1, and for the calculations, use the calibration ta~tor (initial or recalibr ation ) that 
Y1elds the lower gas volume for each test run. 

3.3.2.7.1.2 Thermometer(s). Prior to each field test, calibrate against mercury-in-glas s thermometers 
at amcient temperature. If the thermometer baing calibrated reads within 2°C (2.6°F) of the mercury-in-glass 
thermometer, i~ is acceptable. If not, adjust the thermometer or use an appropriate correction tactor. 

3.3.2.7.1.3 Rate mater. The rate meter nead not be calibrated, but should be cleaned and maintained 
according to the manufacturer's instructions. 

~.3.2.7.: . ~ Barometer. Prior to each tield teat, calibrate against a mercury barometer . The field 
barometer should agree within 0.1 in. 8g with the mercury barometer. If it does not, the field barometer should 
be adJusted. 

3.3.2.7.2 Sampling. 

3.3.2 . 7.2.1 Preparation ot collection train. Prepare the sampling train aa tollows: The first or 
knockout imp~nger should have a shortened stem and be left empty to condenae moisture in the gas stream. The 
nBX~ two ~~dget i=?~ngers should each be tilled with 15 ml of 0.1 N 8

2
S04 , and the tourth and f!f~~ ~mpinger9 

8ho~ld sacn be filled with 15 ml of 0.1 N Na08. Place a tresh Charge of ailica gel. or equivalent , in the Mae 
''';est :,,;::p~nger ( or ~::e d=y~ng tUbe). Connect the icpingars in aeries with the knockout impinger tirst, followed 
by t."le twO implngers contalning the acidifiecf reagent,,, the t:\oIO imp"ingera containing the alkaline reagent, and 
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~he Mae Wes~ impinger containing the silica gel. !t ~he moisture will be de~ermined, weigh the iopinge~ 
aS8ecDly ~o ~he nearest: 0 .5 9 and record the we~gh~. 

3 . 3 .2 . 7.2 .2 Leak check procedures . Leak check the probe and ~ree-way stopcock p~ior ~o ~~se~~r.g t~e 
proOB into the stack. Connect the stopcock to the outlet of the probe, and connect the sample line to the 
needle valve. Plug the probe inlet, turn on ~he sample pump, and pull a vacuum ot a~ least 250 =m 8g (10 ir.. 
8g ) . ~~rn otf the needle valve, and no~e ~he vacuum gauge reading. The vacuum should rema~n stable for at : eas~ 
30 second8. Place the probe in the stack at ~he sampling location, and adjust the filter heating system to 
250°F and the probe and stopcock heating system. to a temperature sufficient ~ prevent water condensation. 
Connect the first impinger ~o the B~pcock. and connect the sample line to the last impinger and the needle 
valve. Upon c~pletion of a sampling run, r~ove the probe free the stack and leak ChecK as described acove. !! 

a leak has occurred. the sampling run must be voided. Alterna~ively. the portiOn of ~he t~ain behind ~~e probe 
may be leak checked between mul~iple runa at the same si~e aa followa: CIa •• the stopcock ~o ~~e ti~st 1cpinger 
(see Figure 3.)-)A). and turn on the sample pump. Pull a vacuum of a~ least 250 mm 8g (10 in. 8g). turn off the 
needle valve. and note the vacuum gauge reading. The vacuum should remain stable for at least )0 seconds. 
Release the vacuum on the impinger train by turning the stopcOCk to the vant posi~ion to perm~t ambient a~= to 
enter ( see Figure 3 . J-3B). !f this 'Procedure is usea. t he tull train lea.k check described ab:lve must be 

conauctea tollow~ ng the tinal run and all preceding sampling runs voided if a l eak has occurred . 

• 
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3.3.2.7.2.3 Purge procedure. Immediately prior to sampling, connec~ the pu=ge line to the stopcoc~ and 
tu::-n the stopcock. to peron the purge pump to purge the probe ( see F igl.:.re J. J - 3" ) . :'::.r:: or: -:.he p\.:rge p...:.::::p. ar:c 
adjust the purge rate to 2 liters/m~r. . Purge for at 184st 5 ~inutes p=~or to s~l:ng. 

3 . 3.2 . 7 . 2.4 Sample collection. TUrn on sample pump, pull a slight vacuum of approximately 25 ~ Hg (1 
in. Hg) on the impinger train, and turn the stopcock to perm1t stack gas to be pulled through the ~cp~nger 
train (see Figure 3.3-3C). Adjust the sampling rata to 2 li tara/min, as indicated by the rata meter, and 
ma1nta4n this rate within 10 percent dur~ng the entire sampling run. ~ake readings ot the dry gas meter, the 
dry gas meter temperature, rate meter, and vacuum gauge at least once every five ~nutes dur~ng the rur.. A 
sampling time ot one hour is recommended. 8awever, if the expected condensate catch for this sampling run 
duration will exceed the capacity of tho sampling train, (1) a larger knockout impinger may be used or ( 2 ) t wo 
sequential half-hour runs may be conducted . At the conclusion o! the sampling run, remove the o:.rain from the 
stack, cool, and perform a leak check as described in section 3.3.2.7.2.2. 

3.3.2.7.3 Sample recovery. Following sampling, disconnect the icpinger Lrain from the remaining 
sampling equipment at the inlet to the knockout impinger and the outlet to the last ~cp~nger. If perfcr~ng a 
moisture deturm1nation, wipe off any moisture on the outside of the tra~n and any excess silicone grease at tr:e 
inlet and outlet open~ngs; weigh the train to the nearest 0.5 g and record this we~qh~. Then disconnect ~he 
1mpingers f:-om each other . Quantitatively transfer the conten~s of the first ~~ree imp~ngers ( the knocxouo:. 
impinger and the ~o 0.1 N 8250, impingars ) to a leak- free storage bottl e. Add the water rinses of each of 
these 1mp1ngers and connect~ng glassware from the second set of impingers ( containing the 0.1 N NaOH ) snould be 
recovered in a similar manner if a C1 2 analysis is desired. The sample bottle should be marked so that if any 
sample is lost during transport, a correction proportlonal to the lost volume can be applied. Save portions o f 
the 0.1 N H2S04 and 0. 1 N Na08 used as impingar reagents as reagent blanks. Take 50 ml of each and pl ace i n 
separate leak-free storage bottles. Label and mark the fluid levels as previously described. 

3 .3 . 2 . 7 . 4 Calculations. Retain at l east one extra decimal figure beyond those contained in the 
available data i n intermediate;alculations, and round off only the final answer appropriately. 

BW8 :: 
M",' 
Pbar 
Pstd 
R • 

T;:J 
Tstd 
VIc = 

Ym 
Vm(std ) 
V"'(std ) 
'! '" 
p • _w 

K. Y 

where: 

3.3.2.7.4.1 Nomenclature . 

Water vapor in the gas stream, proportion by volume. 
Molecular weight of water, 18.0 gig- mole (18.0 Ib/lb-mole). 
Barometric pressure at the exit orifice of the dry gas meter, mm 8g (in. 8g). 
Standard absolute pre .. ure. 760 m:D 8g ( 29.92 in. 8g). .. 

Ideal gas constant, 0.06236 mm 8g-m3/°K-g-mole (21.85 i n. Hg-ftW/OR-lb-mole). 
Average dry gas meter absolute temperature, OK (O R) . 
Standard absolute temperature. 293 OK {528 OR }. 
Tota l volume of liquid collected in ispingers and silica gel, ml (equivalent to the difference 
in weight of the imp~ngar train before and aftar sampling, 1 mg • 1 ml). 
Dry gas volume as measured by the dry gas meter, dcm (dcf). 
Dry gas volume measured by the dry gaB meter, corrected to standard conditions, dacm (dscf). 
Volume of water vapor ir: ~~e gas 8ample. corrected :0 standard conditions, scm (set). 
;::ry gas meter calibrat:..on factor. 
~ens~o:.y of water, 0.9982 g/ml (0.0022 01 Ib/ml). 

3 . 3 . 2 .7.4. 2 Sacple volume. dry basis, corrected to standard conditions. Calculate as described below : 

Y v ,. 

III 

K. 0.385 8 o ~:trn:m Hg for met:-ic units. 
K. !7.64 °R/in. 8g for English units. 

3 .3 . Z.7 . ':. 3 Volume of water vapor. 
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where : . , . 
K, • 

RTstd 

0 . 0013333 m)/ml for metric unita . 
0.04707 fel/c! for English unita. 

3.3.2.7.4.4 Moisture content. 

Vw(std) 

3. 3.2.8 Quality Control . 

(') 

(3) 

3.3.2.8 . 1 At the present t~me, a validated audit material does not exist for this method. Anal~lcal 
quality control procedures are detailed 1n MeChod 9057. 

3.3.2.9 Method Performance. 

3.3.2.9 . 1 The in-stack detection limit tor the maChod 1s approximately 0.08 ~g of Bel per liter of 
stack gas for a l-hour sample. 

3.3.2.9.2 The precision and bias for measurement of BCI using this sampling proPOcol combined with the 
analytical protocol of method 9057 h.ava been dat.ermlnec1. The w1 thin laboratory relatl va 8'tandard deviation is 
6.2 percent and 3.2 percen~ a~ BC l concen~a~ions ot 3 . 9 and 15 . 3 ppm, re.p8C~ively. The meehod does no~ 
exh1bi~ any bias tor HCI when s4mpl!ng a~ C1 2 concen~ra~ion8 less ~h4n 50 ppm. 

References 

1. Steinsberger. S.C . and ~.B. Margeson . '~4boratory and Field Evalua~ion of a Maehodology for 
Determ..lnation of Hydrogen Chlorlda Emlsaions from Municipa l and 8azardous Waste Incinerators ," U. S. 
EnVIronmental Protec~ion Agency . Or~lce of Research and Development, Report No. EPA 600/3- 891064, NTIS PB 89 
220586-AS. 

2. S~at.e of Californla, Au Resources Board, Method 421, ''De~ermina~ion of Bydrochloric Acid Emissions 
from St.a~lonary Sources." Marc:: ~8. :987 . 

3 . En~opy Environmant.a l 18a, Inc., "LaOOratory Eva luation of a sampling and Analysis Method for 
Hydrogen C~loride Ecdss~ons fro= S:a:.:.onary Sources: Int.erl::: Report," EPA Con~act No. 68-02-4442 , Research 
Triangle Park, North Carolina, January 22, 1986. 

4. U.S . Environmental Prot.8c'tion Agency, "Quality Assurance 8andbook tor Air Pollution Measurement 
Systems. volume III, St.atlonary Source Spec1!!.c Met.hods," PU!llica'tion No. EPA - 600/4-77-027b, August. 1977. 

5. U.S. Environmental Prot.8c'tion Agency , 40 CFR par:. 60, appendix A, method 6 . 

3.3 . 3 Prot.ocol for AnalYS1B of Sa.mp.i.es from HC!/::;: E.miBSl Ol". Sampling Train (Method 9057) 

3.3.3.1 Scope and App l! cat!on. 

3.3.3.1.1 ~h1B method deacrloes the analytlcal pro~ocol for de~ermina~ion of hydrogen chloride (BCI. 
CAS Regiscry Numoer 7647-01 - 0) and c~loride (Cl;: , ~ Regl8~ NumDer 7782-50-5) in stack gas emission samples 
collec:.ed from hazardous was~e and municipal waa~e lncinere~ra using the midget impinger BClICl2 sampling 
train ( method 0051) or the ~soKlneclc HCI/C12 sampling traln (method 0050). 

3.3.3.1.;: The lower detectlOn limit is 0.1 ~g of chloride (Cl-) per ml ot 8ample 801u~ion . Samples 
Wl'::h concen't.ra~:o.ons which exceed t...":e linear range of t..be Analytical ina~WDentation !DAy be dl1ut.ed. 
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3.3.3.1.3 This method is recommended for use o:'l ~ Y ~y analysts experiencec 
chromatograpny and ~:'l ~ne int.erpret.at.~on of ion c,~c=.at~:a:s. 

3 . 3.3.2 summary of Method. 

:::e use of ion 

3.3.3.2.1 The st.oichiomet.ry of BCl and Cl 2 col:ect:on in t!ie sa::pling :=a~,. : see methods 0050 anc 
0051 ) ~s as follows: In the acidified water absorb1nc; s o ~:..;t:on, ':. he :;:: ;as :s so':' :.; ::..':':zea and for:s c:'loride 
i ons (Cl-) according to the follow1ng fO~wla: 

The C: Z gas preaent in t.he emissions has a very la-" so l ~: : !.':.y ir: a=::::..f~ed wa 'ce: 4:::: passes t.hrough ':.0 ':. he 
alkaline absorbing solut.ion where it undergoes hyarolys1s t.o form a r:o':.Cn (S' : , :: - . and hypochlorous ac~d 
(HClO) as snown: 

Cl .. aClO 

Non-suppressed or suppressed ion ehromat.ograpny ( IC ) is used fer a:1a_)'s!.s o f ':.:'le 

3 . 3.3.3 Int.erferences. 

3.3 . 3 . 3.1 Volatile materials which produce chlor!de ions UpC:'l cissolut.io" :: :..:=1ng sampling are obvious 
int.erferences in t.he measurement. of BC1. one likely ~nt.arferant. is d:at.~lC chlor:"e (ClZ) gas whieh dispropor
tionat.es t.o BCI a nd hypochlorous acid (HOC1) upon dissolut.!.on in water. :lZ gas e~~:~1t9 a low solubility 1n 
wat.er, however, and the use of acidic rather than neutIal or basic so:ut.!.ons for Co ':':ectlon of hydrogen 
chloride gas great.ly reduces the dissolution of any ch l or:ne present.. Sampling a ~ oo ~~m HCl gas stream 
contalning 50 ppm CIZ wit.h this method does not cause a slgn~ficant ~:as . Sampl!,,~ a 220 ppm BCl gas stream 
conta~ning 180 ppm C1 Z results in a positive bias of 3.~ percent In t~e HCl maas~rement.. Other int.erferants 
have not been encount.ered . 

3.3.3.3.2 Reducing agents such as S02 may cause a positive ~1as In the C: _ ~asurBment by the 
follow1ng reactlon: 

3 .3.3.~ Apparatus and Materials. 

3.3.3.4.1 Volumetric Flasks. Class A, various sizes. 

3 .3.3.4.2 volumetric Pipettes . Class A, assortment, t.o dilute samples to calibration range of the IC. 

3.3.3.4.3 Ion Chromatograph . suppressed or non-suppressed, .... H.~. a conduc:..:.v~":.y detector and electronic 
: ~t.eqrator operat.:.ng in ":.he peak area code. Other detBC":.crs, a str.:.? =:'l4r":. recorder, and peak heights may be 
used ?rovlded :.he 5 percent repeatability criteria tor 94JDple analya19 and tile linear.:.ty criteria for the 
c a1ibratlon curve can be met. 

3.3.3.5 Reagents. 

3.3,3.5.1 Reagent grade chemicals ahall be used in all tests . Vnless otherwlse indicated, it is 
i,,":.ended that all reagent.s shall confor: to the specifications of t he C~ttee on Analytical Reagents of the 
Amg·rlcan C~emical Soclety, where such specifications are available. Other grades may be used, provided it is 
f:rs":. ascer":.a~ned that. ":.he reagent is at Bufficiently hi;n purity to perrllt its use .... ~thout lessening the 
accuracy of the det.er:unation. 

3 .3.3 . 5 . 2 ASTM Type II Water (ASTM 01193- 77 ( lS83)). All references to water in tne method refer to 
ASTI: ":'ype :: unless otJ'Ierwlse specified • 

.3 .3.3 . 5 . 3 Sulfuric acid (0.1 S ) , H2SO~. To prepare 100 lll.l, sl"""ly add 0.28 ml of concentrated BZSO~ t.o 
about 90 ml cf water whi l e stirr~ng, and adjust the final volume to 10C ml using addi:.lonal wat.er. Shake well 
":. 0 =:x 'the solutlO~. 

3 .3.3.5.<. Sodi:.!:D hydrOX i de (0.: N), NaOB. To prepare 100 ml, dissolve 0.40 9 of solid HaOB in about 90 
~l of water and adjust toe final volume to 100 ml using additional water. Shake well to mix the solution. 

3.3.3.5.5 Reagent blank solutions . A separate blank solution of each sampling train reagent used and 
= o!~ected 1n ":.he !ield ( C.l S 52S04 and 0.1 N NaOS) should be prepared for analys~s wit.h the field sacp:es . For 
~.:.oget :=pingar t.rain sample analysis, cilute )0 ml ot each reagent wlth rinse water collect.ed in the field as 
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a blank ~o ~he tinal volume of the samples; for i sokinetic train sample analysis, dilute 200 =- to ~~e same 
final vol ume as the field samples also using the blank sample o! =~nse wa~r . 

3.3.3.5.6 Sodium chloride, NaCl, stock standard solution. Solutions containing a nc~nal cB~if~ed 
concentration o! 1000 mg/L NaCl are ccmmarc~ally available as convenient stock solutions fro= which worKing 
9tandard9 can be made by appropr~ate volumetric dilution . AI~ernately, concentrated stock solut~ons may be 
produced from reagent grade NaCl that has been dried at 110 DC for ~o or more hours and then cooled to room 
tampera~ure in a desiccator immediately before weighing. Accura~ly weigh 1.6 to 1.7 g of the dr~ed NaCI to 
within 0 . 1 mg, dissolve in water, and dilute to 1 li~er. The exact CI" concentration can be calculated using 
the equation: 

~g CI-/ml = g of NaCl X 103 X 35.453/58 . 44 

Refrigerate the stock standard solu~ions and store no longer than one month. 

3.3.3.5.7 Chroma~ographic eluen~. Effec~ive eluenta for non - suppressed ion chromatography us~ng a 
resin- or silica-based weak ion exchange column are a 4 mM potassium hydrogen phthalate sol~~~on, adjusted to a 
pH of 4.0 uS1ng a saturated sodium borate solution, and a mM 4-hydroxy benzoate solu~ion, adjusted to a pH of 
8.6 using 1 N sodiUm hydroxide. An effective eluent for suppressed ion chromatography 1s a SolUtlcn contaln~ng 
3 mM sodium bicarbonate and 2.4 111M sodium carbonate. O~her dilute solutions buffered to a s~ilar pH that 
contain no ions interfering with the chromatographic analysis may be used. I!. using suppress90 lon 
chromatography, the "water dip" resulting from sample injection is in~erfering with the chlorine peak, use a 2 
111M sodium hydroxidel2.4 mM sodium bicarbonate eluent. 

3.3.3.6 Sample Collection. ?resarva~ion, and Bandling. 

3.3.3.6.1 Sample collection using the midget impinger HCI/Cl2 train or the isokinetic HCI /C l 2 train is 
described in Method 0051 ~ 0050, respec~ively. 

3.3.3 . 6 . 2 Samples should be stored in clearly labeled, tigh~ly sealed containers be~een aample 
recovery and analysis. They may be analyzed up to four ..... aks after collection. 

3 . 3.3.7 Procedure. 

3 . 3 . 3.7.1 Sample preparation for analysis. Checx ~e liquid level in each sample, and de~ermine if any 
sample was lost during sh.iplD8n~. If a noticeable amoun~ of leakage has occurred, ~e voluma can be dete.rmined 
from the difference between the initial and tinal solu~ion levels, and this value can be used to correct the 
analytical results. For midget impinge: train samples, quantitatively transfer eac h sample solution to a 100 ml 
volumetric flask and dilute to 100 ml with water. For isoxinetic sampling train samples, quantitatively 
~ransfer each sample to a volumetric flaak or graduated cylinder and dilu~ wi~h water to a final volume 
appropriate for all samples. 

3.3.3.7.2 Calibra~ion of Ion Chromatograph. 

3 .3 . 3.7.2.1 The ion chromatographic condi~ions will depend on the type of analytical column used and 
whether 9uppressed or non-suppressed ion chromatography is us ed. Prior to c&libra~ion and sample analysis, 
establish a stable baseline. Next. inject a sample of water, and determine if any CI- appears in the 
chroma~ogram. If CI 1a present, repeat the load/injec~ion procedure un~i1 no Cl ia preaent. 

3.3.3 . 7.2.2 To prepare the calibration standards, dllu~B given amounts (1.0 m1 or greater) ot'the 
stock standard solution to convenien~ volumes, using 0 .1 H2SO 4 or 0.1 NaOH as appropriate. Prepare at least 
four standards that are ,*,i~hin the linear range o! the field samples. I nject ~he calibration standards, 
start~ng wltn the lowest concentration standard !irst, both before and after injection of the quality control 
check sample, reagent blank, and field samples. This allowe compensation for any inB~rument drift occurring 
durl.ng sample analysis. 

3.3.3.7.2.3 Determine the peak areas, or he~gh~8, o! the standards and plot individual values versus 
Cl concentrat~ons 1n ~g/ml. Draw a smooth curve through ~he points. Use l inear regression to calculate a 
formula ce9Cr!bing ~he resul~ing linear curve. 

3 . 3.3 . 7.3 Sample analysis. Be~een injections of the series of calibration standards , injec~ in 
duplicate the reagent blanks and ene field samples. including a matrix spike sample. Measure the areas or 
heigh~s ( same as done for the calibra~ion standards) of ~he Cl- peaks. Use the average response to determine 
the concen~ra~lons of the field samples, matrix spike, and reagent blanks using ~he linear calibration curve. 
~he resu l ts for a reagent blank should not exceed 10 percent of the corresponding value for & field sample. 
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3 . 3 . 3.7.4 Calculat~ons. Retain at least one extra decimal f!gure beyond those con~ined i .. the 
avai l able data in ~ntermediate calculations, and round off only the f~nal answer appropr1ately . 

"HCl • 

where: 

"HCl 
S 
B • 

Vs 
36 .46 .. 
35 .45 

where: 

Mel
2 

70.91 
35.4 5 • 

where: 

C , 
m 

3 .3.3.7.'. 1 Total ~g HCl per sample. Calculate as described below: 

( 5 - B) X Vs X 35.46/35.453 

Mass of RCl in sample, ~g, 
Analys~s of sampl e, ~g C1 -l ml, 
Analysis of reagent blank, ~g Cl- / ml, 

.Voluee of filtered and diluted sample, mI, 
Molecular welght of BCI, ~g /~g-mole, and 
Ato~c we~ght of C:-, ~g/~g-mole . 

( 1) 

3 . 3 . 3 . 7 .4.2 Total ug Cl 2 per sample. Calculate as described below: 

(5 - B ) X V2 X 70.91/35.45 

Mass ot Cl2 in sample, ~g, 
Molecular weight of Cl2 , ~g/~g-mole, and 
Atomic weight of Cl-, ~g/~g-mole . 

12 ) 

3 . 3.3. 7 .4 . 3 c oncentration of BCl in the flue gas. Calculate as described below: 

K X m/Vm( std) 

concentration ot BCl or Cl2 , dry basis, mg/dsClD, 
10- 3mgl #lg, 
Mass of BCl or C1 2 in sample, ~g, and 

1 J ) 

v rn (8td) .. Dry gas volume measured by the dry gas meter, corrected to standard conditions, dscm (from 
Method 0050 or Method 0051). 

3 .3.3.8 Qual i ty Control. 

3.3.3 . 8.1 At ~he present time, a validated audit material does not exist for this method. Bowever, it 
!s st:'ongly recommended that a quality control check sample and a ma'trix spike sample be used. 

3 .3.3 . 8 .:.: Quality cont=ol check sample . Chloride solutions of reliably known concentrations are 
available for purcnase frae the Natlcnal Bureau of Standards (5RH 3182). The QC check sample should be prepared 
1n the appropriate absorbing reagent at a concentration approximately equal to the mld ranqe calibration 
stAndard. The Guali~y control check sample ahould be injec~ed in duplicate immedia~ely af~er the calibra~ion 
standards have been lnj ected for the first ~lme. The Cl value obtained for the check sample using t he final 
calibratlOn C:J.rve snould be within 10 percent of the known value for the check sample. 

3 .3. 3 .8. 1 . 2 Matrix spike sample. A po~lon of at least one field sample should be used to prepare a 
~a~:,:x sp~ke sample . S~ike t~e sample aliquot in the range of the expected concentration. Analyze the matrix 
spike sample i n duplicate along wi~h ~he field samples . Based an the matrix spike results , determine the 
!"ecovery fcr t.he spiked material. This should be wi thin 10 percent of the known spike value. 

3 .3.3.9 Method Performance. 

3 . 3 . 3 . 9 . 1 :'!'!.e l ower detection 1~1t of tho analyt i cal method i s 0.1 #lg of Cl per 1111 of sample 
sol~~~on . Samples with concentratlons which exceed the linear range of the IC may be diluted. 

3 .3.3.9 . 2 =he prec~8~on and bias for Analysia ot BCl using this analytical protocol have been measured 
~n comcinat.~on w~th the tt~dget icpinger BCIIC12 train (method 0051) for sample collection. The within
laboratory relative standard deviation is 6.2 percent and 3.2 percent at Bel concentrations at 3.9 and 15.3 
?P=, :,espectively. :'he cethod does nat exhibit any bias for BCl when sampling at Cl2 concentrations l ess than 
50 ;:pt:: . 

l 
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1 . Steinsberger, S.C. and J.8. Margeson. '':4,:)o=at.o=y a:::: F:elc! Eval~4:': c:-. c~ a Methodo logy fo= 
Oet.e:1:llnat.l. o:;, of Hydrogen ChlorJ.oe E::Ji ssl.ons f = o.~ /"' ~::::::il4 l a!"lC i::iaza.=aous Was:.e ::::: :.nerat.ors." u .s. 
Envl.ronment.al Prot.ection Agency. Office of Researc;-. ana ::J evelop:::.e:::. . Reper.. Sc. EPA 600/3-89/06'. !-."':'IS PB89 
220586-AS. 

2. St.at.e of California. Ai r Resources Board, Hetnod 42:, ''jete.rm:.na:.:o:-: of Bydrochloric Acid Er.issions 
from Stat. i onary Sources" March 18, 1987 . 

J . Ent.ropy Environmentalist.s, Inc., "Laboratory Evaluatl O:l of a Samp!.i:::; .and Ana.lysis Met.hod fcr 
Hydrogen Chloride emissiona from St.at.ionary Sources: :nurim Repo~." EPA Co:::.:ac:. No. 68-02-4442, Research 
Triangle Park. No~h Carolina, January 22, 1988 . 

3. 4 Det.erminat.ion of Polychlorinat.ed Dibenzo-p-Dicxlna {?C:Os) and ?olyc~lorinat.ed Dibenzofurans 
(PCDFs ) From Stat.l.onary Sources (Method 23) 

3 .4. 1 Applicabilit.y and Pr1nciple 

3 .'. 1 .1 Applicabil i ty. This metnod is applicable t.o t.oe ceterml.nat.;. c:-. ;::; f polychlorinat.ed dibenzo-p
dioxins (PCDDs) and polychlorinat.ed dibenzofurans (peDFs ) froe a':.a t:onary so~=cea. 

3.4.1.2 Prlnciple. A sample is withdrawn from the gas s:.r eam isokine':.: ca: .i.y and collected ir. ~he 
sample probe, on a glas8 fiber filt.ar, and on a packed column of adsorbent maLSrla l . The sample cannot. be 
separated into a pa~icle vapor fract.ion. The PeoD8 and PCDFs are extracted !=oo Lne 8ample, separat.ed by high 
resolution gas chromatography, and measured by high resolut.ion =a •• spect.romet--y. 

J . 4.:2 Apparat.us 

3 . 4 . 2. 1 sampling. A 8chamat.ic of the sampling t:ain used ::: this me~~od i 9 shown 1n Figure 3 . 4-1. 
Sealing greases may not be used in aS8embling the tra~n . The t=a~n ~s identlca~ ~o that deecribed in Section 
2.1 of Method 5 (40 CFR part. 60, appendix A) with the fol l owing additions: 

3.4.2.1.1 Reagent.s. Reagent grade chemicals snaIl be uaed in all t.eats. Unles8 ot.herwise indicat.ed, it 
is intended tnat all reagent.s anall conform t.o the apecitications o! the Com=l.tt.ee on Analytical Reagent.s of 
t.he American Chemical Society, whare auch specificatlons are avai l able. Other ~=ade. may be used, provided it. 
is first aace~ained t.hat the reagent. is of sufficient.ly high pur!~y to permit its use without. le8sen~ng t.he 
accuracy of t.he det.ermination. 

] ,4. 2 . 1 .2 Nozzle. The nozzle shall be made ot nickel. nlckel-plated s~inless steel, quart.z, or 
boros il icat.e glass. 
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3.4.2 . : . 3 sample Transfer L1nes . The sample transfer l~nes, if needed, snaIl be heat-~raced, heavy 
walled TF! ( 1/ 2 in . OD with 1/8 in. wall) with connectlng fittings that are capable of form~ng lB~-tree, 
vacuum-t~gnt connect~ons without using s8a11ng greases. The line shall be as short as possible and ~ust be 
ma~nta~ned at 120 °C. 

3 .4. 2.1.4 Filter Support. Teflon or Teflon- coated wire. 

3 .4. 2.:.5 Condenser. Glass, coil type with compatible fittings. A schamatic diagram is shown ~n Figure 
3.4-2. 

3.'.2.1.6 Water Bath. Thermostatically controlled to maintain the gas temperature exiting the 
condenser at <20 °C (68 OF ) . 

3.4.2.1.7 Adsorbent Module. Glass container to hold the aolid adsorbent. A schematic diagram 1S shown 
in Figure 3.4-2. Other phys~cal configurationa of the resin trap/condenaer asaembly are acceptable. The 
connecting fittinga shall form leak-free, vacuum t1ght aeals. No sealant greasea shall be used in the sampling 
train. A coarse glas8 frit is included to retain the adsorbent. 
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3 .4. 2 .2 Sample Recovery. 

3 .4 . 2.2. 1 Fitt i ng Caps. Ground gl ass . Tef lon tape. or al~nuc foi l ( Sect~on 3 .4.2 . 2.6 ) t o cap ott t he 
sampl e-exposed sections ot the train. 

3.4.2.2 . 2 Wash Bottles. Teflon, 500-01 . 

3. 4.2.2. 3 Probe-Liner Probe-Nozzle, and Fil~er-Holder Brushes. Inert bristle brushes with precl eaned 
stainless steel or Teflon handles. The probe brush shall have exxensiona of stai nless steal or Teflon. at leas~ 
as long as the probe . The brushes shall be properly sized and shaped to brush out the nozzle, probe l iner. and 
t ransfer l i ne. i f used . 

3 .4 . 2.2 . 4 Filter Storage Container. Sealed filter holder, wide-mouth amber glass jar wi th Teflon-lined 
cap . or glass petri d i s b . 

3. 4. 2 .2.5 Balance. Triple beam. 

3.4 .2. 2.6 Aluminum Foi l . Heavy dut y, hexane-r~sed. 

3 .4 . 2 . 2.7 Metal Storage Container. Air-tigh~ container to store silica gel. 

3 .4.2 . 2.e Graduated Cylinder. Glass, 250- ml with 2- ml graduation. 

3 . 4.2.2 . 9 Glass sample Storage container. Amber glass bottle for sample glassware washes , 500- or 
lOOO- rol, with l eak- f ree Teflon- l i ned caps. 

3 .4.2 . 3 Analysis. 

3 . 4.2.3 . 1 sample Con~ainer . 125- and 250-ml flint gl a8s bottl •• with Teflon-lined caps . 

3 .4.2.3.2 Test Tube. Glass . 

3 .4.2.3 . 3 Saxhlet Extr action Apparatus . Capable of holding 43 X 123 mm extraction thimbles. 

3 .4. 2 .3.4 Extraction Thimble. Glaaa, pracleaned cellulosic, or glass fiber. 

3 . 4. 2 . 3.5 Pasteur Pipettes . For preparing l iquid chromatographic columns. 

3.4. 2 .3. 6 Reacti - vials . Amber g l ass, 2-ml, s i lanized prior ~ use. 

3 . 4.2. 3 .7 Rotary Evaporator . Buchi / Brinkman "RF-121 or equivalent. 

3. ~ .2. 3. e Ni trogen Evaporator Concentra~r. N-Evap Analytical Evapora~r ~~del ! I I or equ i valent. 

3. 4. 2 . 3 . 9 Separatory Funnel s. Glass, 2- 1it er. 

3 . 4 . 2.3 . 10 Gas Chromatograph . Consist ing of the fol l owing components: 

3.4.2.3.10.1 OVan. Capable of maintaining the separation column at the proper operating temperatur e t 

1 °C and performing programmed increases in temperature at rates of at l east 3 °C/min. 

3 .4. 2 . 3. 10 . 2 Temperature Ga uge. To monitor column, oven, detector, and exhaust tamperatures % 1 °c . 

3 .4 .2 .3. 10 . 3 Flow System. Gas metering sys~em to measure sample , f uel, combustion gas, and carrier gas 
~ lows. 

3 .4. 2 . 3 . 10 .4 capillary Columns. A fused silica column, 60 X 0 . 25 mm ins i de diameter (10), coated with 
DB.5 and a fused si lica col umn. 30 m x 0 .25 mm ID COAted wich OB-225. Other column sy8~ems may be uaed prov i ded 
~ha t ~he user i s able t o damona~ra~e , uaing calibrat~on and performance checks, that the column system is able 
t o meet the s pecificat l Ona of s8Ctlon 3 .4.6.1 . 2 . 2. 

3 .4. 2 .3. 11 Maas spectrome~r. Capable of routine operation at a resolution of 1:10000 with a stability 
of 5 ppm. 

3 .4 . 2 .3. 12 Data System. Compatible with the maas spectrometer and capabl e of moni toring at least five 
gr ou ps of 25 i ons. 
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3.'.2.3.13 Analytical Balance. To measure within C.: =g. 

] . '.3 Reagents 

3 . 4 . 3.1 sampling. 

3.4.3.1.1 Filters. Glass fiber filters, withou~ organic binder. exhibi~ing at least 99.95 percent 
efficiency ( <0.05 percent penetrat10nj on 0.3-micron dioctyl phthalate smoke particles. The filter efficiency 
test shall be conducted in accor dance with ASlM Standard Hathod 0 2986- 71 (Reapproved 1978) (incorporated by 
reference-see S 60.17). 

3.4.3.1.1.1 precleaning. All !!lters shall be cleaned before their initial use. Place a glass 
extraction thicble, 1 g of silica gel. and a plug of gla8s wool into a SOXhlet apparatus, charge the apparatus 
with toluene. and reflux for a minimum of 3 hours. Remove the toluene and discard it. but retain the silica 
gel. Place no more than 50 filters in the thimblA on~o the silica gel bed and top with the cleaned glass wool. 
Charge the Soxhlet with toluene and reflux for 16 hours. Aftar 8X~action . allow the Soxh1et to cool. remove 
the ~oluene extrac~. and retain it rPr analysis: Remove the filters and dry them under a clean ~2 s~eam . Store 
~he filters in a glass petri dish sealed with Teflon ~pe. 

3 . 4.3.1.2 Adsorbent Resin. Amberlite XAD-2 resin, thorougnly cleaned before initiAl USB. 

).4.3.1. 2.1 Clean1nq Procedure. ~his proceCIure may be carried out in a giant Soxhlet extractor. An 

all-glass filter thimble containing an ex~a-coarse !rit is used tor extraction of XAO-2. The frit is recessed 
10-15 rom above a crenelated ring at ~he bottom of t~e thimble to facilitate drainage. The resin must be 
carefully retained in ~he extractor c~p with a glass wool plug and a s~ain1eaa s~ee1 ring becauae it floats on 
methylene chloride. This process involves saquent14l extraction ln ~e following order: 

Solven~ 

Water 

Wa~er 

Methanol 
Methylene Chloride 
Metnylene Chloride (fresh) 

3.4.3.:.2.2 crying. 

Procedurs 

Initial rinae: Place resin in a beaker, rinse once 
with waLar. and discard. Fill with water a second 
~1me, le~ st4nd over-night. and discard. 
Extract wi~h water for 8 hours. 
Extrac~ !or 22 hours. 
Extract for 22 hours. 
Extract for 22 hours. 

3.4.3.1.2.2.: Crying Column. ?y:-ex plpe. : 0 .2 C::l 10 by 0 .6 III long. with suitable retainers. 

3 .'.3.1.2.2 . 2 Procedure. The aoac:-oent mus~ be dried with clean inert gas. Liquid nitrogen from a 
s~ndard commerc1a1 liquid nitIogen cyll~oer haa proven to be a reliable source of large volumes of gas free 
!~O::l organlc contaminants. Connect t~e :~~~id nitrogen cylinder to ~e column by a length ot cleaned copper 
~ublng, 0 .95 em I~. coiled to pass ~~ro~qn a heat so~rce. A convenla~t heat source is a water-bath heated from 
a s~ea.m line. The !:ina1 nit.rogen temperat.'.lIe should only be ware to the touch and not over 40 °C. Continue 
!:lowing n!~=ogen through the adaorber.~ ~~~ll all ~e reSidual sol vent is removed. The flow ratB should be 

suff l c1ent to gently aqitatB the particle8 but not ao exceaslve a8 to cause the particles to fracture. 

3 . ' . 3.:.2.3 Quality Control C~ec~. The adsor~en~ muat ~e cneexed for residual methylene chloride as 
wel l as PCDDs and PCDFs. 

3 . ' . 3.1 . 2.3.~ Extraction. Weig~ a 1.0 g sampl e of dried realn into a small vial, add 3 ml of toluene, 
cap the vial, and shaKe i~ well. 

3 . '.3.1.2.3.2 An4lYS1S . rnjec~ a 2-~1 sacp1e o! ~he extrac~ into a gas chromatograph opera~ed under 
:he following conditions : 

Columr.: 6 !t X : / 8 in. sLA1~less steel COnLAlnlng 10 percent OV-I01 on 100/120 Supe1coport. 

: arrier Gas: Be1ium at a rate of 30 m1/~r.. 

..., 
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Detec~or: Flame ionization detec~or oper4~ed a~ a sensi~ivity of 4 X le- 11 A/mV. 

Injection Port Temperature: 250°C. 

Detec~or Temperature: )05 DC. 

Oven Temperature: )0 °C for 4 min; programmed to rise at 40°C/min until it reaches 2~0 DC; return to 
30°C after 17 minutes. 

C~pare ~he results of the analYSis to the resul~8 from the reference solution. Prepare the reference 
solution by injec~ing 2.5 ~l of methylene chloride into 100 ml of toluene. This correspondS to 100 #g of 
methylene chloride per 9 of adsorbent. The max~mum acceptable concentration is 1000 ~g/g ot adsorbent . It the 
adsoroent exceeds this level, drying must be contlnued un~il the exce •• methylene chloride is removed. 

3.4 .3 . 1.2.3.3 Storage . The ad80rbent must be used within 4 weeks of cleaning. After clean~ng. it may 
be stored in a wide mouth amber gla8s conta~ner with a Teflon- lined cap or placed in one of the gla9s adsoroent 
modules tightly sealed with glass stoppers. It precleaned adsorbent is purchased in sealed conta~ners. it must 
be used within 4 weaks after the sea l is brOKen. 

3.4.3.1.3 GlasB Wool. Cleaned by sequential immersion in three aliquot8 of methylene chloride. dried 
in a 110°C oven. and stored in a methylene chloride-was hed glass jar with a Teflon-lined scr~ cap. 

3.4.3 . 1.4 Water. Deionized distilled and stored in a methylene chloride-rinsed glas8 container with a 
Teflon-l~ned screw cap. 

3.4.3 . 1 . 5 Silica Gel. Indicating type. 6 to 16 meah. If previously UBed . dry at 175°C (3 50 OF) tor 
two hours . New silica gel may be used as received. Al~rnatively, other ~ypeB of desiccants (equivalen~ or 
better ) may be used, subject to the approval of the Adm1ni.tra~or. 

3. 4.3.1.6 Chromic Acid Cleaning Solu~ion. Dissolve 20 9 of sodium dichromate in 15 ml of wa~er. and 
then carefully add 400 ml of concentrated sulfuric acid. 

3.4.3.2 Sample Recovery. 

3.4.3.2 . 1 Acetone. Pesticide quality. 

3.4 . 3.2.2 Me~hylene Chloride. Pesticide quality. 

3 . 4.3.2 . 3 Toluene. Pesticide quality . 

3.4.3.3 Analysis. 

3.4.3.3.1 Potassium Hydroxide. ACS grade. 2-percent (weight/volume ) in water. 

3 . 4.3 . 3.2 Sodium Sulfate. Granulated. reagent grade . Purify prior to use by rinSing with methylene 
chloride and oven drying. Store the cleaned ma~erla l in a glass cont4iner with a Teflon-lined screw cap. 

3.4.3.3.3 Sulfuric Acid. Reagent grade . 

3. 4.3.3.4 Sodium Hydroxide. ~.O N. Weig~ 40 9 of sodium hydroxide into a l-liter volumetric flask. 
Dilute to 1 liter with wa~er. 

3.4.3.3.5 Hexane. Pesticlde grade. 

3. 4. 3 .3.6 Methylene Chlorlde. Pesticide grade. 

3 .4.3.3.7 Benzene. Pesticide grade. 

3 .4 . 3.3 . 8 Ethyl Acetate. 

3 .4 . 3.3 .9 Methanol. Pesticide grade . 

3.4.3.3.10 Toluene. Pesticide grade . 

3.4 . 3.3.11 Nonane. Pesticide grade. 

3 .4.3.3.12 cyclohaxane . Pesticide grade. 
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3. 4.3.3 .13 Basic Alumina . Activity grade 1, 100-200 mesh. ?=io~ to use, aC~lvate the alu=~na by 
heatl~; fo r 16 hours at 130 DC before use. Store i~ a deSlcca~r . ?re-ac't~vated a l~r~ may oe p~rc~asec ~ro= a 
suppl ler and may De used as received. 

3. 4.3 .3. 14 Silica Gel. Bio-Sil A. 100-200 meah. Prior to use. activate the silica gel by heat~ng f or 
at least 30 m1nutea at lS0 DC. After cooling, rinse the silica gel sequentially with methanol and methylene 
chlor i de . Heat the r i nsed silica gel at 50 DC for 10 ~nu't8s, and then increase the tecperature gradually to 
180 DC .over 25 minutes and maintain it at this temperature for 90 minutes. Cool at roam temperature and store 
in a glass container with a Teflon- lined screw cap . 

3. 4.3.3.15 Silica Gel Impregnated with Sulfu:ic Acid . Combine 100 9 of silica gel with 44 9 of 
concentrated sulfuric acid in a screw-capped glass bottle and agitate thoroughly. Disperse the solids wlth a 
stirring rod unti l a uniform ~xture is obtained. Store the mixture 10 a glass contalner with a Teflon-lined 
screw cap. 

3 . 4.3.3.16 Silica Gel Impregnated with Sodium Hydroxide. Combine 39 9 of 1 N sodium hydroxide wit~ 100 
9 of silica gel in a screw-capped glass bottle and agitate thoroughly. Disperse solids wlth a stirring rod 
until a unlform mixture is obtained . Store the mixture in a glass container with a Teflon-lined screw cap. 

3.4.3.3 . 17 Carbon/Celite. Combine 10.7 g ofAX-21 carbon with 124 g of Celite 545 in a 2S0- ml glass 
bottle with a Teflon-lined screw cap . Agitate the mixture thoroughly until a uniform mixture is obtalned . Store 
i n the glass contalner. 

3 .4.3.3 . 1S Nitrogen. Ultra high purity. 

J .4.3 .3.1 9 Hydrogen. Ultra high purity. 

3. 4.3. 3 .20 Internal S~ndard Solution. Prepare a stock standard solution containing the isotopically 
labeled PCDDs and PCDFs at the concentratlons shown in Table 3.4- 1 under tlle heading "Intarnal Standards" .!.n 10 
ml of nonane. 

3 .4.3.3.21 Surrogate Standard Solution . Prepare a stock standard solution containing the isotopical l y 
labeled PCDDs and PecFs at the concentrations shown in Table 1 under the heading "Surrogate Standards" in 10 ml 

of nonane. 

3 .4.3. 3.22 Recovery Standard Solution. Prepare a stock standard solution containing the isotopical ly 
labeled PecDs and PecFs at the concentrations shown in Table 1 under the head1ng "Recovery Standards" in 10' ml 
of nonane. 

Table 3.4-1. - Composition of the Sample Fortification and Recovery Standards Solutions 

Analyte 

:nternal Standards: 

. , 
··C12- 1, 2,J,7,8-PeC~ 

l3:12-1,2,J,6.7,8-HXCD~ 

: 3~.~_Z.J,7,S-TCDF .. 
:J~ . _ . ~ 

~12- -, ... ,..l,,·8-PeCDF 

:3C12 - 1, 2,3,6,7, 8-HxCDF 

.surrogate Standards: 

concentration 
( pg /J.!l) 

100 

100 

100 

100 

:00 

100 

100 

100 
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Recovery Standards: 

13C12- ~, 2,3,4-TCDD 

13c 12- 1 , 2, 3, 7 , 8 ,9-8xCDD 

3 .4 . 4 Pr ocedure 

100 

100 

100 

100 

100 

500 

500 

3 .4.4.1 Sampl ing . The co=plexity of t hi s me~od i s s uch that, i n order to obtain reliable results, 
analysts should be trained and experlenced with the analytica l procedures. 

3 .4.4.1 . 1 Preparati on Pr ior to Analysis. 

3.4.4 .1 .1.1 Cleaning Gl assware. All glass components of the train upstream of and including the 
adsorbent module, shall be cleanee as described 1n Section 3A of ~e '~ual at Analytical Methods for the 
Ana l ysl s of Pesticides i n Human a nd Environmanta~ Sampl as . " Special care shall be davated to ~e removal o f 
residua l silicone grease sealants on ground glaBs connectlons of used glas.ware. Any residue shall be removed 
by soaking t he glassware for severa: hours i n a chromic acid c l eaning solution prior to cleaning as described 
above. 

3 .4.4.1.1.2 Adsorbent Trap. The traps must be loaded in a clean area to avoid coneam1nation. They may 
not be loaded in the field. Fi1: a t rap with 20 t o 40 9 of XAC- 2. Follaw the XAC-2 with glas8 wool and t i ghtly 
cap both ends of ~e t rap. Add 100 ~l of ~e surrogate atAnaard aolution (Section 3.4.3.3 . 21) to each trap. 

3. 4 . 4. 1 . 1.3 Sample Tra~ . : ~ i s augge8~ed that a l l componen~ be maintained according to the procedure 
described i n APTO-0576. 

3.4 . 4 . 1 . 1.4 Silica Gel. We l gh saveral 200 to 300 9 portion. of silica gel in an air-tight container to 
~he nearest 0 .5 g. Record t he t otal welght of the a i lica gel pl us container, on each container. As an 
a l ternative, the s i lica gel may De ~elghed di r ect ly in its tmpinger or sample holder just prior to sampli ng. 

3. 4.4.1. 1. 5 Fi lter. CheCK e 4c~ filt&r a ga i nst light f o~ irregularitiea and flawa or pinhole leaks . 
Pac k the f i lters fl at in a c l ean ; _a6s contai ne r . 

3. 4.4.1.2 Preliminary De~er-~ nations. Same as Section '. 1 .2 of Method 5 . 

3 .4.4.1. 3 Preparation o ~ Co l l ection Tra~n . 

3 .4.4. 1 . 3 . 1 During prepAra~ : o n and assamo l y of ~e B~ling train , keep all tra i n openi ngs where 
contam~na t ~ on can enter , sealed u~:: : j us t p~ ~c ~ t o assamb1y O ~ until sampling i s about t o begin. 

Note: 00 not use seal ant greaae in asaamoli ng the t r ain. 

3 .4.4. 1 . 3 . 2 Place approx ~cate ly 100 ml c~ ~ater in t oe aecond and third imp i ngers, leave the first and 
!ou~h icplngers empty, a nd trans ter approxima t e l y 200 ~ 300 g of preweighad silica gel from its container t o 
the f!fth i~inger. 

3.'.4.1. 3 . 3 Place the s i1 ! =a gel conta1ner 1n a clear. place far later use in the sample recovery. 
Alternat ive ly, the we i ght o t the B::lca gel p l UB ~p~nger ~y De determined to ~e neareat 0 . 5 9 and recorded . 

3 .4.4 .1 .3. 4 Assambl e ~'e tra:n as s hawn 1n Figure 3 .4 -1 . 

3 .'.4.1.3.5 Turn on t he ads oroent mod ule and condenser coil recirculating pump and begi n monitoring 
~ he a dsorben t codu l e gas e ntry t BepBIatare . Ens ure ¥ropar s orcent temperature gas entry temperatura Defore 
?roceed~ng and before sampling ~ s :nl tiated. : ~ :s extremely important that the XAD - 2 adsorbent resin 
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temperature never exceed 50°C because thermal decocposl:':'O:: wi!: OC:::":=. :ur1r.g :e5:'::-.:;. :.he XAD-2 t.emperature 
must. "ot exceed 20°C :or eft1c~ent capture of t.he ?:::s a::: ?:OFs. 

3.4.4.1 . ' Leak-Check Procedure. Same as met.::oc ~, sect:.on ~._.~. 

3.4.4.1.5 sample Train operation. Same 4S met nOd Z, sectio" ~ . : . 5. 

3. 4.'.2 Sample Recovery. Proper cleanup procecure oeg1ns as 900:: as the ~~coe lS removed !=~ the 
stack at the end of the sampling period. Seal the nozzle ~nd ot the sa=?11ng prooe ~:~~ Teflon tape 0= aluminum 
foil. 

When the probe can be safely handled, wipe of! all external ?4::.:calat3 :a::.er near t.ne tip of the 
probe . Remove t.he probe trom the train and close oft botZ'l endS wl~ a:~num foi:. Sea l o!! the inlet to ~~e 
:.ra1n with Teflon tape, a ground glass cap, or alumlnuc !ol:. 

Transfer the probe and impinger assembly to t.he cleanu p area. 7~.is area s::a:: :,e clean and enclosed so 
that the chances of losl.ng or contaminating t.he sample are lUnic.l.zec. S::OKlng, wn ~:::: could cont.amJ.oate tne 
sample, shall not be allowed in t.he cleanup area . 

Inspect the t.rain prior to and during disassembly and note 4..'y aonormal CC:-.C::10ns, e . g., broken 
filters, colored imp1nger liquid, etc. Treat the samples as followu : 

3.4.4.2.1 Container No.1. Either seal the filtsr holder or carefully r~ove the filter from the 
filter holder and place it in its identitied container . Use a pair c! cleaned tWgezsrs to handle the filter. If 
it is necessary to fold the filter, do so such that the part!.culat.e ca..o:.e 1S inslde :.':e told. Carefully transfer 
to the con~ainer any particulate matter and filter fibere whlCh adhere ~o the f!~:er ~~der gaskBt. by using a 
dry inert bristle brush and a sharp-edged blade. Seal the container. 

3.4.4.2.2 Adsorbent Module. Remove the module f=oc the tIai~, ::.ghtly cap both enda, l abel it, cover 
wi~h aluminum foil. and store it on ice for transport to the labOrat0=I'. 

3.4.4.2 .3 Container No.2. Quantitatively recover ~terial deposited in :he r.ozzle, probe transfer 
lines, t.he front halt of the filter holder, and the cyclone. ~! used, !!rat, by brusnlng while rinsing three 
t!mes each with acetone, and then by rin81ng the probe three times Wl~~ ~ethylene c~~oride. Collect all the 
:inses in Container No . 2. 

Rinse the back half of the tilter holder three times with ace:one. Rinse t~e connecting line between 
:he filter and the condenser three times with acetone. Soak the connectlng line wit~ ~~ree separate portions of 
methylene chloride tor 5 minutes each. If using 4 separate condanse~ ~,d adsorbent t=ap, rinse the condenser in 
the same manner as the connecting line. Collect all the r~nses in COnLalner No. 2 and =ark the level of the 
liquid on the container. 

3.4.4 . 2 .4 Containsr No.3. Repeat the methylene chloride-rir.slr.; described :.r. section 3.4.~.2.3 using 
toluene as ~~e r~r.se solvent . Collect t he r~nsas 1n Conta1ner No. 3 and ~ark the level of the liquJ.d on the 
conta:..ner. 

3.4 .'. 2 .5 !mpinger Water. Measure t.he liquid i .. the first t~:ee lmpingers to W1th ~ 1 ml by using a 
graduated cylinder or by welghing it to wit.hin = 0 .5 9 by uS1ng a bal~,ce. Record the volume or weight of 
11qU:..d present. ~his 1nformation is required to calculate the moisture content of the effluent. gas. 

)iscard the liquid after measuring and recording the volume 0: weight. 

3 . 4.4.2.5 Silica Gel . Note the color of the indicating silica gel to detereine if it has been 
completely spent and cake a mention of its condition. Transfer the silica gel tram the flfth impinger to its 
orJ.g1nal container and seal. 

3 . '.5 A:,alysis 

All glassware sha.ll be cleaned as described in section 3A of the "Manual of Analytical Methods for the 
Analys1s of ?est:lcices ir. Human and Envlronmental SaItples." All sa:cplss must. be extracted wit.hin 30 days of 
cc:lect~on and analyzed within 45 days ofaxtractlon. 

3. 4.5.1 Sample Extraction. 

3.4.5.:.: Extraction System. Place an extractable thimble (section 3.4.2.3.4). 1 9 of silica gel, and 
a plug of ;la9s wool ~n~o the Saxhlet. apparatus, c~arge the apparatu9 w1th toluen~, and reflux for a mini~~ of 
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3 hours. Remove the toluene and discard it, but retain the silica gel. Remove the ext~ac~ior. t~~le from t~e 
extraCtlOn 6yst~ and place it in a glass bea~er to catcn the solvent rl~ses. 

3.4.5.1.2 Container No.1 (Filter). Transfer the contents of co ntainer n~er 1 directly to tne glass 
thimble of the extraction systelll and exuact tll8111 s1.mult.aneoualy with the )(M)-2 resin. 

3.4 . 5.1.3 Adsorbent Module. Suspend the adsorbent lIIodule directly over the BXuactlon thi=ble In the 
be4ker ( see section 3.4.5.1.1). The glass frit of the lIIodule should be in the up poaition . Using a Teflon 
squae%e bottle containing toluene, flush the XAD-2 into the thimble onto tlle bed of cleaned silica gel. 
Thoroughly rinse the glass module catching the rinsings in the beakar containing the thimble . If the resin is 
wet, effective exuaction can be accomplished by loosely packing the resin in the thimble. Add the XAD-2 glass 
wool plug to the thimble. 

3.4.5.1 . 4 Container No.2 (Acetone and Methylene Chloride Rinse) . Concentrate the sample to a volume 
of about 1-5 1111 using the rotary evaporator apparatus, at a temperature of less than 37 °C. Rinse the sample 
container three times with emaIl portions of meL~ylene chloride and add these to the concenuated solu t ion and 
concentrate further to near dryness. This residue contains particulate matter removed in tne rinse of the tra1n 
probe and no%zle. Add the concentrate to the tilter and the XAO-2 resin in the Soxhlet apparatus descr1bed 1n 
section 3. 4. 5 . 1.1. 

3 .4.5 . 1.5 Extraction. Add 100 ~l of the intarnal standard solution (sBetion 3.4.3 . 3.20 ) to the 
extraction thimble containing the contents ot the adsorbent caruidge, the contenCB of Con~ainer No . :, and the 
concentrate from section 3.4.5 . 1.3. Cover ~~e contents ot the e~rac~ion thimble with the cleaned glass woo l 
plug to prevent the XAD-2 resin frolll floating Into the solvent reservoir ot the extractor. Place the thimble ~n 
the extrac~or, and add the toluene contained in the beaker to the solvent reservoir. Pour additiona l toluene to 
fill "the reservoir approximately 2/) full. Add Teflon boiling chips and asaamble the appara t us. Adjust the heat 
source to cause the extractor to cycle three times per hour. Extract the sample for 16 hours. After extraction, 
allow the Soxhlet ~o cool" ~ransfer the toluene extract and three 10- mJ rinses to the rotary evaporator. 
Concentrate the extract to approximately 10 1111 . At this point the analyst may choose to split the sample in 
halt. !f so. split "the sample , store one halt tor future u •• , and analyze the other according to the procedures 
in sections 3.4.5.2 and 3.4.5.3. In either ca.e, use a nitrogen evaporative concentrator to reduce the volume 
ot the sample being analyzed to near dryness . Di.solve the residue in 5 1111 ot haxane. 

3.4.5.1.6 Container No.3 (Toluene Rinse). Add 100 ~l of the Internal Standard solution (section 
3.4.3.3.20 ) to the "contents of the container. Concentrate the sample to a volume of about 1- 5 ml using the 
rotary evaporator apparatus at a ~amperature of Ie •• than 37 DC. Rins e the sample container three times with 
slll411 portions of toluene and add these to the concentrated solution and concentrate turther to near dryness. 
Analyze the extract separately according to the procedure. in sections 3.4.5.2 and 3.4.5.3, but concentrate the 
solution in a rotary evaporator apparatus rather than a nitrogen ovaporative concentrator. 

3 .4.5.2 sample Cleanup and Fractionation. 

3.4.5.2.1 Silica Gel Col~. Pack one end ot a glass column, 20 mm X 230 mm, with glas8 wool. Add in 
sequence, 1 g silica gel, 2 g of 80dium hydroxide impregnated silica gel, 1 g silica gel, 4 9 of acid- Illodified 
si:ica gel, and 1 g ot silica gel. Wash the column with 30 m1 of hexane and discard it . Add the sample extract, 
dlssolved in 5 m1 of hexane to the column with two additional 5-1111 rinses . Elute the column with an additional 
90 !Ill of hexane and retain the anti:e eluate. ConcentrAte t~~s solution to a volume of about 1 !Ill using the 
nitrogen evaporative concentrator ( section 3.4.2.3.B ) . 

3 .4. 5 . 2.2 Basic Alumina Column. Shorten a 25-1111 dispoSAble Pasteur pipette to about 16 1111. Pack the 
lower section w1th glas8 wool and 12 g of basic alumina. ~ranstar the concentrated axtract from the silica gel 
column to the tOP of the basic alum1na column And elute the column seque~tially with 120 m1 of 0.5 percent 
methylene chloride in hexane followed by 120 !Ill of 35 percent methylene chloride in hexane. Discard the first 
120 1111 of eluate. Collect the second 120 m1 ot eluate and concentrate it to about 0.5 ml using the nitrogen 
evaporati ve concentrator. 

3.4.5.2.3 AX-2l Carbon/ Celite 545 Column" Remove the bottOlll 0.5 in. frolll the tip of a 9-ml disposable 
Pasteur p1pette. Insert a glass fiber filter disk in the top pf the pipette 2.5 cm from the constriction. Add 
sufficient caroon / celite mixture to for= a 2 em col umn. Top with a glass wool plug. In 80me cases, AX-2l carbon 
fines lIIay wash through the glass wool plug and enter the sample. This may be prevented by adding a celite plug 
to the exit end of the col~. Rinse the column in sequence with 2 m1 of 50 percent benzene in ethyl acetate, 1 
ml of 50 percent methylene chloride in cyclohexane, and 2 ml of haxane. Discard these rinsea. Transfer the 
concentrate in 1 m1 ot hexane frolll the basic alumlna column to the carbon/celite column along with 1 m1 of 
hexane rlnse. Elute the colu=n sequentially with 2 m1 of 50 parcent lIIethylene chloride in hexane and 2 ml of 50 
percent benzene in ethyl aceta~e and discard these eluates. Invert the column and elute in the reverse 
direction w1th 13 ~l of ~oluene. Collect this eluate. Concentra~ the eluate in a rotary evaporator at 50 °c to 

about 1 1111 . ~ransfer ~~e concentrate to a Reacti-v1al using a toluene r i nse and concentrate to a volume ot 
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200~1 using a stream of N2 . Store extracts at room temperature, shielded frem ligh~, unt~l the analysis is 
perfo;-:ned. 

3.4.5 . 3 Analysis. Analyze the sample with a gas c~~0Q4tograpn coupled to a mass sp8ct:OmGter { GC / MS ) 

uS1ng the 1nstrumental parameters in sections 3 . 4.5 . 3.1 and 3.4.5.3.2. Immediately prior to analys1s, add a 20-
~l aliquot of the Recovery Standard solution from Table 1 to each sample. A 2-~l aliquot of toe extrac~ is 
injected into the GC. sample extracts Are first Analyzed using the 02-5 capillary column to det~ne ~he 
concentra~ion of each isomer of PeDDs and PCDFs (tstra- through octa- j . If tetra-chlor1nated diben%ofurans are 
detectsd in this analysis, then analyze another aliquot of the sample in a separate run, using ~~e 08-225 
column to measure the 2 . 3.7.9-tetrachlorodibenzofuran isomer . Other column systems may be used, provided ~~at 
the user is able to demonstrate, using calibration and performance checks, that the column system is able to 
meet the specificat10ns of Section 3.~.6.1.2.2. 

).4.5 3.1 Gas Chromatograph Operating Condftions. 

3.4.5.3.1.1 Injector . configured for capillary column, splitless, 250 "C. 

3 .4.5.3.1 . 2 Carrier Gas. Helium, 1-2 ml/min. 

3.4.5.3.1 . 3 Oven. Initially at 150 "C. Raiss by at least 40 "C/mn to 190 .. c and t hen a~ 3 "C/ !:in I.:? 
to 300 "C. 

3.4.5.3.2 High Resolution Mass spectrometer. 

3 . 4.5.3.2.1 Resolution. 10000 m/e. 

3.4.5.3.2.2 Ionization Mode. Electron impact. 

3.4.5.3.2.3 Source Temperature 250 "C. 

3.4.5.3.2.4 Monitoring Mode. Selected ion monitoring. A list of the various ions to be monitored is 
summarized in Table 3.4-2. 

Table 3.4-2.-Elemental Compositions and Exact Masses of the Ions Monitored by High Resolutions Mass 
spectrometry for PCDD's and PCDF ' s 

Descriptor no. Accurate massa Ion type Elemental Analyta 
composition 

[Not used ) 

, 292.9825 LOC. C7F 11 pn 

303.9016 M 35 C1284 Cl 40 TCDF 

305.9997 M · , C 8 35Cl 370 12 4 TCDF 

315.9419 M 13C128435Cl,O TCDF (5) 

317.9399 M · , l3C 8 35C1337ClO 
12 4 TCDF (5) 

319 . 8965 M 
. 35 
CI2 l:i, C102 TCDD 

321.8936 M • 2 
35 C12H4 C1 337ClO2 TCDD 

327.8947 M C128437:l,02 TCDD (5) 

)30.9792 QC C7FlJ pn 

))1. 9368 M l3C128435 C1 ,02 TCDD ( 5 ) 

3)) . 9339 M • 2 13C128435C1J7ClO2 TCDD ( 5) 

l 
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)39.8597 M • 2 

341.8567 M • • 

351. 9000 M • 2 

353.8970 /" . • 4 

355.8546 M • 2 

357.8516 M • • 

367.8949 M 2 

369.8919 M • 4 

)75.8364 M • 

409. 7 974 M • 

373.8208 M • 2 

375 . 8178 M • 4 

383.8639 M 

385.8610 M • 2 

389.8157 M • :2 

391.8127 M • 4 

392.9760 LOC' 

401.8559 M • 2 

(0).8529 M 4 

445.7555 M • 4 

430.9729 QC 

4 407.7818 M 

409.7189 M • • 

417 . 8253 M 

419.8220 M • 2 

423.7766 M • 2 

425.77]7 M • 

435.8169 M 2 

437.8140 M • 4 

479.7165 M • 

430.9729 LOC' 

441 . 7428 M • 2 

443.7399 M • 4 

457.7377 M • 2 

13C • C' .3:'C ' O 12 235 ~~ A 2 

13C • ~ ,j 7~1 0 
12 235 .... ·.; '" 2 

C " "1 j7 ~. D 
12<:1235'- 6 '-*2 

" ."Cl J7~·0 ¥:2 6 '- -

C • 35Cl 3 7 ~ , D 
12 5 "" -2 

, ) 
- C128)5C1,O 

13C • C' 37"'0 12 35"'6 ...... 

)7 
c ::'283SCl6 C102 

)7 
C12835(15 (1 2°2 

13 37 
( 12835C16 C102 

13 37", 
C128)5C15 .... 12°2 

C12835C1,37C120 

37 C1235 C1, CIa 

C1235C1637:::120 

)7 
C1235C1, C102 

PeCOF 

PecOF (5 ) 

?eCDF ( 5 j 

PeCOD 

PeCOD 

PacOD ( 5 ) 

peeD;) ( 5 ) 

8.xCDPE 

I::lpCPDE 

IiXCDF 

IiXCDF 

axcDF ( 5 ) 

8.xCDF (5) 

IiXCDD 

axCDD 

RxCOO (5) 

RxCDO (5) 

OCDPE 

8pCDF 

8pCDF 

8pCDF ( 5 ) 

apeDr (5) 

8pCDD 

8pCOD 

8pCDD ( 5) 

8pCDD (5) 

NCPDE 

PFJ< 

DeoF 

OeoF 

OeoD 
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459.7348 M • , 

469. 777 9 M 2 

471. 7750 M • , 

513.6775 M • , 

442.9728 QC 

c ,. , 37(. C 
:2JS"'~6 42 2: OcnD 

:3... . 3 i ... , 
- :235( ·' ..... °2 OcnD IS ) 

:JC 1"1 37e 1 '" 
1235 .... 5 -2'"'2 ocnD I S ) 

(1235C18 37 Cl:;!02 DCDPE 

CleF 17 PFl< 

~e fol l ow1ng nuclidic masses ware used: 8 • 1.007825, 0 • 15.994915, C • 12.000000, 35C1 • 34.968853, 

13C = 13.00))55, ~7 Cl 35 . 965903, F - 18 . 9984, S • Labeled Standard, QC • Ion selected for mon i toring 
instrument stability during the GC/MS analysis. 

Tab l e 3. 4- J. -Acceptable Ranges tor Ion-Abundance Ratios of peDO's and PCDF's 

Number of Chlorine 
atoms 

Ion type 

, MIM · 2 

5 M • 2/M 

• M • 2/M . ' MI M · 2 
,b MI M · 2 , M 2/M 
a M 2/M 

aUsed only for lJ C- HxCDF 

b:.Jaed only for 13C-HpCDF 

, , 

• , , 

Theoretical 
ratio 

0.77 

1.55 
1.24 

0. 51 
0.44 
1.04 
0.89 

Canuol limits 

Lower 

0. 65 
1.)2 

l.05 
0.43 
0 .37 
0 .88 
0 . 76 

Upper 

0.89 
1. 78 

1.43 
0.59 

0.51 
1.20 
1.02 

3 .'.5.3.2.5 Identi!ic~tion Criteria. The following identific~tion criteria ah~ll be used for the 
c haracter l zation of polychlorinated dibenzodioxins and diben%ofurans. 

:. The i ntegrated ion-abundance ratio (HIM + 2 or M + 21M. 4 ) shall be within 15 percent of the 
~heoret ical value. The acceptable ion-abundance ratio ranges for the identification of chlorine-containing 
compounds are given i n Table 3. 

2 . The retentlon time f or the analytes must be within 3 seconds of the corresponding l3C-labeled 
lnternal standard. surrogate or alternate standard. 

3 . The conitored ions, shown in Table 3.4-2 for a g i ven analyte, shall reach their maximum within 2 
seconas o! eacn other. 

4 . 7he ide ntl!!cation o f specific isomers that do not have corresponding l3C-labeled standards is done 
~y cczpar:son of t~e relatlve retentlOn time ( RRr ) of the ana l yte to the nearest internal standard retention 
t~e wlt~ reference ( :.e., within 0.005 RRr units) to the comparable RRTs found in the continuing calibration. 

~. 7he signal to noise ratio for all monitored 10ns must be greater than 2.5 . 

6. T~e con!ir~tlon of 2.J.7,8-TCDD and 2,3,7,8-TCDF shall satisfy all o~ the abOve ident i fication 
=r:.t.erla . 

For t he ldent!!ication of PCDFs, no 8l"gna l may be found In 'the corresponding PCDPE channels. 

l 

1 

1 

1 
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3.4.5.3.2.6 Quantltation. The peak areas for the two ions monitored fo: each analyte are sucmed to 
yield the total response for each analyte. Each i;-~Brnal standarc ~s used to quan~ltate tne ~nd~genous PCO~s or 
PCDFs in its .. c~logous SBr1es. For example, the ·~~12-2,3,7,B-te~achlorodlbenzodiaxln is used to calculate 
the concentrat~ons of all other tetrachlorinated isomers. Recover~es of the tetra- and penta-~nternal st4ndards 
are calculated uS1ng the lJC12 -1.2,J,4-TCOO". Recoveries of the hexa· through oc:tA-internal standards are 
calculated uSlng 13c12 - 1,2,3,7,B,9-BxCDO. Recoveries of the surrogate standards are calculated using the 
corresponding homolog from the internal stAndard. 

3.4.6 Calibration 

Same as Method 5 with the following additions. 

3.4.6.1 GC/HS System. 

3.4.6.1.1 Initial Calibration. Calibrate the GC/MS system using the set of five standards shown in 
Table 3.4-4 . The relative stAndard deviation for the mean response factor from each of the unlabeled analytes 
(Table 4 ) and of the ~nternal, surrogate, and alternate stAndards shall be less than or equal to the values in 
Table 3.4-5. The signal to noise ratio for the GC signal present in every selected ion current profile shall be 
greater than or equal to 2.5. The ion abundance ratios 8hall be wlthin the control limits 1n Table 3.4-3. 

3 .4.6 . 1.2 Daily Performance Check. 

3.4.6.1.2.1 Calibration Check. Inject one ~l of solution Number 3 from tAble 4. Calculate the relative 
response factor (RRF) for each compound and compare each RRF to the corresponding mean RRF obtained during the 
1nitial calibration. The analyzer performance is acceptable if the measured RRFs for the labeled and unlabeled 
compounds for the daily run are within the limits of the mean values shown in Table 3.4·5. In addition, the 
ion· abundance ratios shall be within the allowable control limits shown in Table 3.4-3. 

3.4.6.1.2.2 Column Separation Chacko Inject a solution of 4 mixture of PCODs and PCDFs that documents 
resolution between 2,J,7,B-TCOD and other TCDD isomars. Resolution is defined as a valley between peaks that is 
19S5 than 25 percent of the lower of the two peak8. Identity and record the retention time windows for each 
homologous 8eriss. 

Table 3.4-4.·Composition of the Initial Calibration Solutions 

Concentrations (pg/~L) 

Compound Solution No. 1 2 3 4 

Unlabeled Analytes 

2,3,7,S-TCDD 0.5 1 5 50 100 

2,J,7,S·TCDF 0.5 1 5 50 100 

1,2,J,7,S-PeCDD. 2.5 5 25 250 500 

:,2,3,7,S-PeCDF. 2.5 5 25 250 500 

2,3,4,7,B-?eCDF. 2.5 5 25 250 500 

1 .2,3,4, 7 ,S·RxCDD 2.5 5 25 250 500 

:,2,3,6. 7 ,B-BxC~~ 2.5 5 25 250 500 

~.2.3,7,S,9-HxCDD 2.5 5 25 250 500 

1,2,3,4,7,S·SxCDF 2.5 5 25 250 500 

:,2,3,6,7,B-BXCDF 2.5 5 25 250 500 

:.:,~,7,S,9-BxCDF 2.5 5 25 250 500 
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2.J,4,6,7,8-HxCDD 2.5 5 25 250 500 

: ,2, J • 4. C, 7 ,a - 8pCDD 2.5 25 250 500 

1 , 2,J,4,6,7,a-HpCDF 2.5 5 25 250 500 

l,2,J,4,7,a,9-8pCDF 2 . 5 5 25 250 500 

OCDO 5.0 10 50 500 1000 

OCDF 5.0 10 50 500 ::.000 

I nterna l St.andards 

1Jc12 - 2 ,J , 7,a-TCDD 100 100 100 100 100 

1J: 1Z - 1 ,2,J , 7 ,8-PeCOO 100 100 100 100 100 

IJ:
12

- 1 ,2,J,6,7,8,-HxCDO 100 100 100 100 100 

13c12 -,2,3,4,6 , 7,B -HpCDD 100 100 100 100 100 

Dc -OCDO 
12 200 200 200 200 200 

13: : 2 - 2 ,J, 7,8 -TCDF 100 100 100 100 100 

13 C12 -1,2,3,7,8 - PeCOF 100 100 100 100 100 

13C1Z - 1 ,2 , 3,6 ,7,8 - HxCOF 100 100 100 100 100 

13 C1Z -l,Z , 3 ,4,6 , 7 ,8-HpCOF 100 100 100 100 100 

Surrogate Standards 

37 C1 4- 2 ,J, 7,S -TCDD 0 .5 5 50 100 

IJ C1Z - 2 , J,4, 7, a- peCoF 2.5 5 25 250 500 

13C: Z- 1 , 2 ,3,4, 7, S-HXCOD 2 . 5 25 250 500 

13 C:Z-l,2,3.4,7,S-HxCOF 2 . 5 5 25 25 0 500 

:3C:z-l. 2,3,~, 7,a,9 -HpC~F 2.5 25 25 0 500 

Al~erna~iYe S~ndard 

13~ "-" 7 8 9 HxCO~ ~:Z-J.,-·.,l, ' .' - . 2 . 5 25 250 500 

Recovery St.andards 

. , 
--C: Z-l.2.3,4-TCDO :00 : 00 ::.00 100 100 

. , 
- ¥C12-1.~,3 , 7,a.9 -HxCDD leO 100 100 100 100 

7able 3 .~ -5 . -~~n1~~ Requirements !o~ !nltlal ane DAl ly Calibra~!on Response Factors 

Relative Response Factors 

Initial 
ca"l1bration RSD 

Oaily Calibrat.ion 
~ D1!!erer:ce 
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Unlabeled Analyt88 

2,J,7,S-TCDO 

2.J,7,B-TCDF 

1,2,J,7,8-PeCOD 

l,2,J,7,B-PeCDF 

2,3,4,7,8-PecOF 

1,2,4,5,7,8 - HxCDD 

1.2,3,5,7,8-HxCDD 

~.2.J,7.8,9-HxCDD 

1 ,2,J,4,7,8-HxCDF 

1.2.3,6,7,8-BxCDF 

l,2,J,7,B,9-axCOF 

2.3,4,6,7,8-BxCOF 

l,2,3,4,6 , 7,S-BpCOD 

1,2,3,4,6,7,8-BpCDF 

OCOD 

ocor 

Internal Standards 

13C1Z - z,3,7,a-TCDD 

13 C12 -1,2,3,7,S - PeCCD 

1)C:2-1,2,3,6,7 , 8-HxCOD 

:3C12-1.2,3,4,6,7,a- BpCDD 

Dc -OeDD 
12 

13 C1Z -2,3 , 7 , 8-TCDF 

13C1Z - 1 ,2,3,7,8- PeCDF 

13 C1Z -l,2,3,6,7,8-HxCOF 

13 C1Z - 1 ,2,3,4,6,7,8-SpCDF 

Surrogate Standuda 

)7C:~-2.).7.8-TCDC 

13C1Z - 2 ,3,4,7,B-PeCDF 

13 C1Z -l,2,3,4,7,8- BxCDD 

13C1Z - 1 ,2,3,4,7,e-axcoF 

:3C1Z - 1 ,2,3,4,7,8,9-BpCCF 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

30 30 

25 25 

30 30 

25 25 

30 30 

30 30 

30 30 

30 30 

30 30 

30 30 

25 25 

25 25 

25 25 

25 25 

25 25 
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Alt.ernat.e Standard 

2S 2S 

Perform a similar resolut.ion check on ~he confirca~lon column ~o documen~ ~he reBol\l~:on between" 
2,3, 7 ,S-TCOF and other TCDF isomers . 

3.4.6.2 Lock Channels. Set. mass spectrome~er lock channels as specified in Table 3 . 4-3 . Monitor ~~e 
quality control check channels specified in Table 3 . 4-3 t.o verify inst.rument stability during ~he analys~s. 

3. ' . 7 Quality Control 

].'.7.1 Sampling Train Collection Et~1c~ency Check. Add 100 ~l of the surrogate standards ~r. Tabl e 
] .4 - 1 to the adsorbent cartr~dge o f each ~a~n oefore collect1ng the field samples. 

].4 . 7 . 2 Internal Standard Percent Recoveries. A group of nine carbon- l abeled PCDDs and PCOFs 
repreSent1ng, the tetra-through oc~ach10rinated homologues, i s added to every sample prior to ~raction. The 
rol e of the in~ernal standards 1s ~o quant1ta~ the native PCDDs and PCDrs present 1n the sample as well as to 
determi ne the overall method et~iciency . Recoveries of ~~e internal standardS must be between 40 to 130 percen~ 
for the tetra - through haxachlorinated compounds wni l e the range is 2S to 1]0 percent for the hi gher hepta- and 
octachlorinated homologues. 

3.4 . 7. 3 Surrogate Recoverles. The five surrogate compounds in Table 3.4- 4 are added to the resin the 
adsorbent sampling cartridge oefore the sample lS collected. The surrogate recoveries are measured relative to 
the 1nternal standards and are a msasure of co l lection efficiency. They are not used t.o measure native PCDDs 
and PCOFs. All recoveries sha l l be be~een 70 and 130 percent. Poor recoveries for a l l the surrogates may be an 
indicat10n of breakthrough in the sampling tra~n . If the recovery of all standards is below 70 percent, the 
sampl ing runs must be repeated . As an alternative. the sampling runs do not have to be repeated if the fina l 
results are divided by the fraCtlon of surrogate recovery. Poor recoveries of isolat.ed surrogate compounds 
should not be grounds for reJect:ng an antire set of samples. 

3.4.7.4 Toluene QA Rinse . Report the results of the toluene QA rinse separately from the tota l sample 
catch. 00 not add it to the tota i sample. 

] .4. S Quali ty Assurance 

3 .4.S . 1 Applicabi li ty. When the methoc 1s used to analyze samples to demonstrate compl i ance with a 
source emission regulation, an a~c!t sample must be analyzed, subject to availabilit.y. 

] .4.8 . 2 Audit Procedure. ~,a lyze an a ud:~ sacple wlth each set of compliance samples. The audit sample 
conta~ns te~ra through ceta ~socers of PCDO ana ?CDF. concurrently, analyze the audit. sample and a set of 
compliance samples ~n the same ~~:.er to eva l uate the tecnn~que of the analyst. and the standards preparation . 
~he same analyst, anal~1cal reage .. ts, and ana l ytica l syutBm shal l be used both for the compliance samples and 
the EPA audit sample . 

3 .4.S.3 Audit Sample Ava: :a~!l!ty. Aud!t samples will be supplied only to enforcement agencies for 
compliance tests. The availabi l !ty of audit samples may be obtAined by writing: Source Test. Audit Coordinator 
IMD-77B l . Quality Assurance Di v!SlOr. , Atmospner!c Research and Exposure Assessment Laboratory , U.S. 
Env1ronmental Protectlon Agency . Research ~r!ar.g l e Park , SC 277:1. or by calling the Source Test Audit 
Coordinator ( STAe l at (919 ) 5' 1- 78] 4. ~he request tor tho audit aamplo must be made at least 30 days prior to 
the schedul ed cacpliance sampl e ana l ys18. 

3.4.S.4 Audit Resul ts. Calculate the a ud:t sampls concentration according to the calculat.ion procedure 
descri bed :~ t~e audit instruct!On8 lr.c l uded Wlt:. t he audit s~ple. fill i n the aud i t sample concen~ation and 
t~e ana l yst'S name on the audit response for: l~c luded Wl~~ t~e audit ins~uctions. Send one copy to the EPA 
Reg~ona l Office or the appropr:ate enforcemen t agency and a second copy to the STAC. The EPA Regional Office or 
t he appropr~ate enforcement agency wl ll report t~ e re8u l ~ s o ~ tne audit to the laboratory being aUdited. 
: nclude t~"1.lS response wit.h ':.;'1.e r esu': t s o f t!"ie c=?l~ance 8aJ:l"? l es in relevant reports to the EPA Reg~onal Office 
or the appropr1ate enforcement agency. 

3 .4.9 Calculations 

Same as ~ethod 5, sect!c n 6 with the ! o ':':cwing additions. 

3.'.9 . 1 Nomenclature. 
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Integrated ion current of the noise at the re~ntion time a! t..he analyte. 

Integrated ion current a! the two 10ns characteristic of t..he in~rnal st4ndard i in the 
calibrAt~on Btandard. 

Integrated ion current of the t.wo ions charac~r1stic of compound 1 ln the jth calibrat.ion 
st4ndarc!.. 

A·Cij '" Int.egrated ion current of the t.wo ion. charact.eristic of t..he internal standard i in the jt..h 
calibration st4ndard. 

Integrated ion c urrent of <ho <.0 ions Characteristic of surrogate compound 1 it: <ho 
calibration standard. 
Int.egrated ion current of <ho <.0 ions characteriatic of compound in the sample. 

Integrated ion current of <ho <.0 ~ons cbarac~ristic of inurnal st4ndard i in <ho sampl e. 

Integrated ion current of tho <.0 10ns characteristic of the recovery standard. 

Integrated ion current of tho two ion. characteristic of surrogate compound i in t he sample. 

Concentration o! PCDD or PCDF 1 in the sample. P9' /M3. 

Tot.al concentration of PCDDs or PCDFs in the sample, P9' /M3. 

me! = Mass of compound i 1n the calibration standard injected into the analyzer, pg. 

m ci = Mass of labeled compound 1 in the calibration standard injected into the analyzer, pg • . 
m 1 Mass of internal standard i added t.o the s&!:lple. P9" 

mrs Hass of recovery st.andard in the calibration standard injected into the analyzer , pg . 

msi ~ Mass of surrogate compound i in the calibratlon standard , pg. 

RRFi Relative response factor. 

RRF r9 • Recovery standard response factor. 

RRF 9:= Surrogate compound response factor. 

RO 

3 .4.9.2 Average Relative Response Factor. 

RRF! : lIn 
n 
r 

j • 1 

3.4.9.3 Concentration of t.he peDDs and PCDFs. 

3.4.9. 4 Recovery Standard Response factor. 

3.4.9.5 Recovery of Int.ernal Standards (R· j . 

3.4.9.6 surrogate Compound Response Factor . 

3.4.9. 7 Recov~ry of Surrogate Compounds (Rs ) ' 

(Asm '! /A '!RRF'gms ) X 100\ 

Eq. 23-4 

Eq. 23-6 

Eq. 23-1 

Eq. 23-2 

Eq. 23-3 

Eq. 23-5 
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3.4.9.8 Minimum Detec~ble Limit (MDL ) . 

3.4.9.9 Total Concentration of PCDDs and peDFs in the Sample . 

1 • 1 

n 
r 

3.4 .10 Bibliography 

Eg. 23- 7 

Eq . 23-6\ 
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4. Triangle Laboratories. Case Study: Analysis of Samples for the Presence of Tetra Througn 
oc~achloro-p-Diben%odioxins and Dibenzofurans. Research Triangle Park, HC 1988. 26 p. 

5. U.S. Environmenta l Protection Agency. Draft Method 8290- The Analysis of Polychlorlnated Dibenzo-p
dioxin and Polyc~lorinated Dibenzofurans by 8igh-Resolution Gas Chromatography/81gh- Resolution Mass 
Spectrometry . In: Teat Methods for Evaluating Solid Waste . Washington, DC SW- 846. 

3 . 5 Sampling for Aldehyde and Ketone Emiasions from Stationary Sources (Method 0011) 

3 .5.1 Scope and Application 

This method is applicable to t he daterm1 nation of Osstruction and Removal Efficiency (ORE ) of 
fo rmaldehyde, CAS RegisLrY number 50-00-0. and possibly other aldehydes and ketones from stationary sources as 
speCified in t~e regulations . The methodology has been applied specifically to formaldehyde; however. many 
l abor~tories have extended the ~pplication ~ other aldehydes and ketones. Compounds derivatized with 2,4-
di nitrophenyl - hydrazine can be detected as low as 6.4 X 10- 8 lba/cu ft (1.8 ppbV) in stack gas over a 1 hr 
sampling period, sampling approximately 45 cu ft. 

3 .5.2 Sum:cary ot Method 

3 . 5 . 2 . 1 Gaseous and particul ate pol lu~ntB are withdrawn isokinetically from an emission source and 
are col~ected in aqueous acid ic £,' -d initrophenyl-hydrazine. Formaldehyde present in the em19sions reac ts with 
:ne 2.'-dlnitrOphenyl-hydrazlne to form the formaldehyde din1trophenylhydrazone derivative. The 
dlnitrophenylhydrazone derlvative 18 BXtracted, solvent-exChanged. concentratad, and then analyzed by high 
performance liquid chromatography. 

3 . 5.3 Interferences 

3 .5.3.1 A decomposition product of 2,4-dinltrophenyl-hydrazine, 2,4-dinitroaniline, can be an ana l ytical 
interferant if concentrations are high . 2,4-Dini troaniline can coelute with 2,4-din1trophanylhydrazone of 
!o~ldehyde under high performance liqu1d c~romatography conditions, which may be used for the analysis. H1gh 
concentra tions of highly-oxygenated compounds, especially acetone, that have the same retention time or nearly 
: ne same retent.ion time as the din~ trOphenylhydrazone of fo.rmaldehyde, and that also aasorb at 360 run, will 
~nterfere wlth the analYSls. 

Formaldehyde, acetone. and 2.4-dinit.roaniline contamination of the aqueous acidic 2.4-dinitrophenyl 
hydrazine ( DNP8 ) reagent is frequent l y encountered . The reagent must be prepared within five days o f use in the 
fie l d and cus"t. be stored in an uncontaminated environment both before and after sampling in order to min1.m.1ze 
blank ?robl ems . Same concentrat. ion o~ acetona con~nation is unavoidable, because acetone is ubiquitous in 
:dboratory and field operations. Sowever. ~ha acetone contamination muat be mlnimized. 

3 . 5 .~ Apparatus and Haterlals 
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3.5 . 4 . 1 A schematic of the sampling train 1s shown in Figure 3.5-1. This sampling train confi~~rat~or. 
is adapted from EPA method 4 procedures. The sampling train cons~s~s of the following . c~ponen~s: Proce Nozz l e, 
P~tot Tube. Dlfterent~al Pressure Gauge, Metering System. Barometer, and Gas Oens~ty Oeterm~nat~on Eq~~~ent. 

3.5.4.1.1 Probe Nozzle: Quartz or gla •• with .harp, tapered (30· angle) leading edge. The ~aper snaIl 
be on the outside ~o preserve a constant inner diameter. The nozzle shall be buttonhook or elbow dea~~. A 
range of nozzle sizes suitable for isokinetic sampling should be available In incramanta of 0.15 em{ : / 16 in ), 
e.g •• 0 .32 t o 1.27 em ( 1/8 to 1/ 2 In), of larger if higher volume sampl!ng ~ain. are used. Each nozzle shall 
be calibrated according to the procedures outlined in section 3.5.8. 1 . 

3.5.4.1.2 Probe Liner: Borosilicate glass or quartz shall be used for the probe liner. The tester 
should no~ allow ~he tempera~ure in the proDa ~o exceed 120 ~ 14 ·C (248 ~ 25°F). 

3 . 5.4.1.3 Pitot Tube: The Pitot tUbe shal l be Type S, as described in sec~ion 2.1 of EPA method 2, or 
any other approprlate device. The pitot tube shall be attached to the probe to allow constant monitOrlng of the 
stack gas velocity. The impact (high pressure) openlng plane of the pitot tube shall be even with or above ~he 
nozzle en~ry plan (see EPA method Z, Figure 26b) durln; sampling. The Type S pi tot t~be assembly shall have a 
'Known coefficient, determined as outlined in sactlon 4 of EPA met.hod 2. 
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3.5.4.1.4 Differential Pressure Gauge : The differential pressure gauge snal: be an inclined manomete~ 
or equivalent device as described in seCtlOn 2.2 of EPA method 2. One eanometer shal: be used fc~ ve~oc~~y-nead 

read~ng and ~he otner for cri!ice di!feren~ial pressure rea~ngs . 

3.5.4.1.5 Impingera: The sampling train requires a minimum of four ~pingers, connected as shown in 
Figure 3.5-1. with ground glass (or equivalent) vacuum-tight fittings. For the firs~, third. and four~~ 
implngers, use the Greenburg-Smith design, modif1ed by replac1ng the tip w1~~ a 1 . 3 cm ins1de diameter ( : / 2 
in ) glass tube BXtend1ng to 1.3 cm ( 1/2 in) from the bottom of the flasx. For the second impinger, use a 
Greenburg-Smith Impinger with the standard tip. PlaCe a thermOlDe'tar capable of ClBuuring temperature to w~thin 
1 °C (2 OF ) at the ou'tle't of the fourth i~inger for monitoring purposea. 

3.5.4.1.6 Metering system: The necessary components are a vacuum gauge. leaK-free pump, ~he=mometars 

capable of meaeur~ng temperature within 3 °C (5.4 OF), dry-gas matar capable of measuring volume to w~thin 1\. 
and related equipment as shown in Figure 3.5-1. At a minimum, the pu=p should be capable of 4 cfm free flew, 
and the dry gas meter should have a recording capacity of 0-999.9 CU ft with a resolution of 0.005 C'..l f:.. Ot.her 
metering systems may be used WhiCh are capable of ma1ntaining sample volucss to within 2\ . The maceri"g sy&~ 
may be used in conjunction with a pitot tube to enable checks of isoKinetic sampling rates. 

3.5.4.1.7 Barometer: The baromet.er may be mercury, aneroid. or other barometer capable of measur:.ng 
atmospheric pressure to within 2.5 mm 8g (0.1 in 8g). In many cases. ene barometric reading may be obtalned 
from a nearby National Weather Servlce Statlon, in which case t he station value (which is the acsolute 
barometric pressure) is requested and an adjustment tor elevation ditferences between the weather station and 
sampling point is applied at a ra~ of minus 2.5 em 8g (0.1 in 8g) per 30 m (100 ft) elevation increases (vice 
versa for elevation decrease). 

3.5 .4. 1.8 Gas Density Determination Equipment: Temperature Bensor and preasure gauge (as described 1n 
sections 2.3 and 2 . 3 of EPA method 2), and gas analyzer. if nec.ssary ( aB described in EPA method 3 ) . The 
te::nperatur e sensor ideally ar:O'Uld be permanently attached to the pitot tube or sampling probe in a fixed 
configuration such that the tip of the sensor extends beyond the leading edge of the probe sheath and does not 
touch any metal. Alternatively, the sensor may be attached just prior to use in the field. Note, however, that 
it the temperature sensor is attached in the tield. the sensor must be placed in an interference-tree 
arrangement with respect to the Type 5 pi tot openings (see EPA mathod 2, Figure 2-7). As a second alternative, 
if a di!ference of no more than 1\ in the average velocity maaeurement is to be introduced, the temperature 
gauge need not be attached to the probe or pi tot tUbe. 

3.5 .4. 2 Sample Recovery. 

3.5.4.2.1 Probe Liner: Probe nozzle and brushes; Teflon bristle brushes with stainless steel wire 
handles are requ1red. The probe brush shall have ax~nsions ot stainless steal, Teflon , or inert material at 
least as long as the probe. The brushes shall be properly sized and shaped to brush out the probe liner, the 
proDO nozzle, and the lmplngera. 

3.5.4.2 . 2 Wash Bottles: Three wash bottles are required. Teflon or glass wash bottles are recommended; 
pol yethylene wasn bot~les Should no t be used because organ1c contaminants may be extracted by exposure to 
organiC solvents used for sample recovery. 

3.5.4.2.3 Graduate CYlinder and/or Balance: A graduated cylinder 0: balance is required to measure 
condensed water to the nearest 1 ml or 1 g. Graduated cy11nders shall have division not >2 mL Laboratory 
bal ances capable of weighing to t 0.5 9 are required. 

3.5.4.2.~ Amber Glass Storage Containers: One- liter wide-mouth amber flint gla8s bottles with Teflon
:ined caps are requ1red to store impinger water samples. The bot~les =~Bt be sealed with Teflon tape. 

3.5.4.2.5 Rubber Policeman and Funnel: A rubber policeman and tunnel are required to aid in the 
transfer of material into and out of containers in the tield. 

3 . 5 .4.3 Reagent Preparation. 

3.5.4.3.: 30ttles/Caps: Amber 1- or 4-L bott l es with Tet l on- l ined caps are required for storing 
c l eaned DNPH solution. Additional 4-L bottles are reqUired to collect waste organic Bolvents. 

3 .5. 4.3.2 Large Glass Container: At least one large glas8 (8 to 16 L) is required for mixing the 
aqueous acidic DNPH solution. 

3 . 5.4.3 . 3 Stir Plate/Large Stir Bars/Stir Bar Retriever: A magnetic stir plate and large stir bar are 
=equl=ed tor the :1x~ng o! aqueous ac~dlc DNP8 solution. A stir bar re~=1ever is needed tor removing ~~e st i r 
~ar !ro~ ~he la~ge container noldlng the ONPB solution. 
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3 . 5.' . 3.4 Buchner Filter/Filter flask/Filter Paper: A large fil~er flask (2-4 L) wi~h a bucr~er 
!!:ter, approp~iate rubber stopper, !!lter paper, and ccnnect~n; ~~b:~g are requ~red !cr !!lter~,-; ~~e a~ueous 
aClclc DNP8 solut~on prlor to cleanlng. 

3.5.'.3.5 Separatory Funnel: At least one large separatory f"Mel (2 L 1 is recr.l:red for cleanlng ":o'1e 
DNPH prlor to use . 

3.5.'.3.6 Beakers: Beakers (150 ml, 250 ml, and 400 ~l) are useful for holding/measurlng organ:c 
liquids when cleaning the aqueous acidic DNP8 solution and for weighing DNPB crys~ls. 

3.5 . 4.3 . 7 Funnels: At least one large funnel is needed for pouring the aqueous acidic DSPE !nto the 
separator funnel. 

3 . 5 . 4.3:8 Graduat.ed Cylinders: At least one large graduated cylinder (1 to 2 L) is required fcr 
measurlng organic-free reagent water and acid when preparlng ~~e Dh~8 aolutlon. 

3.5 . 4 . 3.9 Top- Loading Balance: A one-place top loading balance is needed for weighing out the DNPE 
crystals used to prepare the aqueous acidic DNP8 solution . 

3 . 5 " .)~lO Spatulas: Spatulss are needed for weighing out Dh~8 when prepar~ng the aqueous Dh78 
solu~ion. 

3 . 5 . 4 . 4 Crushed Ice: QUant.ities ranging from 10-50 lb may be necessary during a sampling run. 
depending upo n ambient. temperature. samples which have been taken must be stored and Shipped cold; sufficient 
ice for this purpose ~St oe allowed. 

3.5.5 Reagents 

3.5.5.1 Reagent grade chemicals shall be used in all ~ests. Unless otherwise indicated, i~ is intended 
that all reagents shall conform to the Hpecifica~ions of the Cocmittee on Analytical RsagBn~s of the Amarlcan 
Che~cal society, where such specifications are available. ~her grades may be used. provided it is first 
ascerLained that tne reagent is of sufficien~ly high puri~y to permit ita u •• without l.saening the accuracy of 
the de~ermination. 

3.5.5 . 2 organic-free reagent water: All references to water in this method refer to organic-free 
~eagent water. 4S defined :n Chapter One. 

3.5.5.3 Silica Gel : Silica gel shall be indicating type, 6-16 meah. If the silica gel has been used 
prevlously, dry at l75°C (350 °F) ' for 2 hours be fore using. New silica gel may be used a8 received. 
Alternatively, other types of deaiccan~s (equivalent or be~~er) may be used. 

3.5.5.4 2,4-din!~rophenylhydrazine (DNP81. (2,4-(02N)2C6E31 NENB2-The quan~ity of wa~er may vary from 
10 t.o 30\. 

2 . 5 . 5.4 . : ~~e ~,4-dinitrophenylhydrazine reagent cust 08 prepared in the laboratory within five days 
of sampling use ln the field . Prepara~ion of DNPB can also be done in the field, with conaiderat~on of 
approprlate pr~cedures requlred for safe handling of solven~ in the field. When a con~inar of prepared DNPB 
~eagent ~s opened in t.he fleld. the contents of the opened container should be used within 48 hours. All 
:aooratory glassware must be waahed with detergent. and water and rinsed with water, methanol. and methylene 
chloride prlor to use. 

~ote: DNP8 c~st.als or DNPB solution should oe handled with plastic gloves at all times wit.h prompt 
and extenslve use of ~~nn~ng water in case of SKln exposure. 

3 . 5 . ~ . '.2 Preparation of Aqueous Acidic DNP8 Derivatizing Reagent: Each batch of DNPH reagent should 
~e prepared a~c pa=!f!ed within five days of sacpling, according to the procedures described below. 

Note: Reagent bottles for storage of cleaned DNPE derivatizing solution must be rinsed with 
aceton:tr!le and arled before use. Baked glassware is not essentlal for preparation of DNP8 reagent. The 
;-':'assware mus .. nOt be =!:18ed Wlt!i acetone or an unacceptable concanuat.ion of acetone cont.a.mination will be 
~ntroduced. :f field preparation of DNPB is performed. caution cus .. be exercised in avoiding ace .. one 
con:.am..:.::at;.or, . 

3.5.5 . ~ . :.: Place an 8 1 container under a fume hocd cn a magnetic stirrer. Add a large stir bar and 
____ :~e conta~ner half f~: of organic-free reagent water. Save the empty bottle from the organlc-free reagent 
· ... at.er. S~art t~e s~~rrl;.g bar and adjust ~'1e st;.r =ate t.c oe as fast as possible. Using a graduated cyll:lder, 
~aasure :.~ ml of co~cent=atad hydrochloric acid. Slowly pour ~be acid into the st1rring water. Fumes may be 
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generated and the water may become warm. Weight the DN7B c~tals c~ a one- place ~:a~ce (see Table 3.5-1 fer 
approx~mate amounts ) and add to the st1rring aClc 80 ~ ~~:O;'. F1~: tne o-L cont41~er ~c tne 6-L marK Wltr. 
organlc-free reagent water and 8t.ir overnight. :f 05 1: ;: ! :'::18 OI't"PE c!'''ys:.als nave c:..ssolved overn.:..gt'.t, acd 
add!.t!.onal ONPH and stir for 0010 IIlOre hours. Contl::l.le :.::e ?rocesa o! ac:c.!..ng DN7B .... ::...."':. adcit.ional stirr:..r:g until 
a saturat.ed.. solution has bean fonced. Fil'ter the OMPS sol-...:tlon uSine; .... acuum f!.!-:"ra:"':"'o!"" •. Grav~ty tiluat::.cn !!lolly 
be used, but a much longer time is required. Store ",oe f':"'':'",ered s01-",::,:0:1 in an a.=.DO!' net.tle at room 
temperature. 

3.5.5.4.2.2 Within five daye o! proposed use. ~lace abOut : .. 6 L or the OSPR reagent in a 2-L 
aeparn .. ory funnel. Add approximately 200 m.l of metl"Jylene cnloride a~d 8~opper t;,e !:..:..::nel. Wrap the a",opper of 
the fun ne l with paper towels to absorb any leakage. Invert and vent.. tne funnel. 7nen snaxe vlgorously for 3 
minutes. Initially, the funnel should be vented freq-Jen", l y (every l ::-: S sec). A~:.e: :'."'1e layers have separated, 
discard the lower (organiC) layer. 

3.5.5.4.2.3 Extract the ONPB a second time wi th methylene c :::o!'ide and ~::-.a::y witt'. cyclohexane. Itrlhen 
the cyclohexane layer has separated from the DMPB reagent. the cyc l cnaxane layer .... :,:: be t..he top layer in the 
separatory funnel. Drain the lower layer (the cleaned extract DNPB !,B4gent &01'.;:..:::::-.. ) :":-.Ul an a..:nber bot':le that 
has been rinsed with acetonitrile and allowed to dry. 

3.5 . 5 .4.3 Quality Con~ol : Take two aliquots of the extracted DI't"PB reage~:... 7hB size of the aliquots 
19 dependent upon the exact sampling procedure used, but 100 ml 1s reasonably re?!'esentative . To ensure that 
the background in the reagent is acceptable for field use, analyze one aliquot o! ~he reagent according to t..he 
procedure of method 8315. Save the other aliquot of aqueous Acidic ~NPB for use 4S a method blank when the 
analysis 1S performed. 

Table 3 .S-1.-Approximate Amount of crystalline DNPB Used To Prepare a Saturataa S o l u~!on 

Amount of moisture in DNPB 

10 welght percent 
15 weight percent 
JO weight percent 

Weight requlred 
par 8 L of solution 

31 g 

JJ g 
.0 g 

, 
Table 3.S - 2 .- Instrument Detection LicitB and Reagent Capacity for Fo~ldehyde Anal ysls· 

Detection Reagent 
Analyt..e l im1t, ppb2 capaclty 

ppmv 

Formaldehyde 1.8 •• 
Aceuldehyde 1.7 70 
Acrole~n 1.5 75 
Acetone/Proplonaldehyde 1.5 75 
Butyraldehyde 1.5 79 
!'Iethyl ethyl ketone :.5 79 
Valeralciehyde 1.5 8. 
lsovaleraldehyde 1.. 8. 
Hexaldehyde 1.3 88 
genzaldehyde 1.' 8. 
o- / m- / p- Tolualdehyde 1.3 89 
Dimethylbenzaldehyde 1.2 93 

F~OTE: loxygenated compounds in addition to formaldehyde are included for comparison with 
for:r.aldehyde; enenslon of t."1e methodology to ot..har compounda is possible. 
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FOOTNOTE : 2oe t.ection limits are determined in solvent.. Theae values t.herefore represent the opt~um 
capabilit.y of t.ne methOdology. 

) .5.5.4.4 Shipment. to t.he Field: Tight.ly cap the bet.tle cont4ining extracted DNP8 reagent using a 
Teflon-lined cap . Seal t.he bettIe ~ith Teflon tape. After the bott.le ia labeled. the bett.le may be placed in a 
f:iction-t.op can (paint. can 0: equivalent) containing a 1-2 inch layer of granulat.ed charcoal and stored at 
amDlent. t.emperat.ure until use. 

).5.5 . 4.4.1 If t.he DNP8 reagent. haa pasaed t.he Qualit.y Cont.rol crit.eria. the reagent. cay be packaged 
to meet necessary shipping requirement.s and sent to the sampling area. If t.he Quality Control criteria are root 
met.. t.ne reagent solut.ion may be re-extracted or the solution may be re-prepared and the extraction sequence 
repeaud . 

).5.5.4.4.2 If the DNP8 reagent is not used in the field ~ithin five days of extraction, ~, aliquot 
may be taken and analyzed as described in method 001lA. If the reagent meets the Quality Cont.rol requlrements, 
the reagent may be used. If t.he reagent does not meet t.he Qualit.y Control requirementB. tne reagent must be 
discarded and new reagent. must be prepared and t.eated. 

3.5.5.4.5 Calculation of Acceptable Concentratlons of Impurit.ies 1n DNPB Reagent: The acceptable 
impCZ1ty concentra'tion (AlC. ~g/ml) 1s calculat.ed from the expect.ed anal~ concentrat.ion in the sampled gas 
( EAC. ppbv) , the volume of air t.hat. ~ill be aampled at. st.andard conditiona (svct. t), the formula welght of t.he 
analyte (N, g/mol), and the volume of DNPB reagent that will be used in the impingers (RVOL, mIl : 

AIC = 0.1 X [EAC X SVOL X FW/22.4 X (FW • 180)/FW) (RVOL X 1.000) 

where: 

0 .1 is the acceptable conLaminant. concentration, 
22 . 4 is a factor relating ppbv to giL, 
180 is a facto relating underivatized t.o derlvatlzed analyte 
1.000 is a ~'it conversion factor. 

) . 5 . 5.4.6 Disposal of Exceaa ONPB Reagent: Exces. ONPB reagent may be returned to the laborat.ory and 
recycled or t.:eated as aqueous ~aste for disposal purposes. 2,4-dinit.rophenylhydrazine is a flammable solid 
~hen dry. so wat.er should not. be evaporated from t.he solut.ion of the reagent. 

3. 5 . 5.5 Field spike Standard Preparation: To prepare a formaldehyde fiald spiking standard at 4.01 
ll:lg / ml. use a 500 ul syr:lnge t.o transfer 0 .5 ml to 37\ by weight. of formaldehyde ( 401 mg/mll t.o a 50 ml 
volumetr:lc !las~ cont.a:ln1ng approximat.ely 50 ml of methanol. Dilut.e to 50 ml with met.hanol. 

3.5 .5.6 eydrochloric Acid, BCL: Reagent grade hydrOChloric acid (approximat.ely 12N) is required for 
aC:lCi!Y1r.g ~he aqueous ONPB solut.ion. 

3 . 5.5.7 Methylene Chloride, CB2CI2 : Methylene chloride (suitable for residue and pest.icide analysis, 
GC/MS. EPLC. GC, Spec-::'rophot.o!ll8try or equivalent.) i8 required for cleMllng. the aqueouQ acidic DNPB solut.ion, 
:::191ng g l assware. and recovery of sample tralns. 

3.5 .5.8 Cyclohexane, ::::6812: Cyclohexane (BPLC grade) is required for cleaning the aqueous acidic DNPB 
SOl:':-::'lO:1. 

Sote : ~c not use spect.roanalyzed grades of cyclohexane if this sampling ~ethodology 1s extended to 
aldenydes and Ketones with four or more carbon atams. 

3.5.5.9 Metnanol. cs)oe : Methanol ( BPte grade or equivalent ) is required lor rinsing glassware. 

3.5 . 5.10 Acetonitrile, CBJCN: Acetonitrile (BPLC grade or equivalent) is required for rinsing 
;lassware. 

3 . 5.5.1: :o~aldehyde. HCBO: Anal~ical grade or equivalent !o~ldehyde is required for preparation 
o! 9t.andards. :! other aldehydes or ketones are used. anal~ical grade or equivalent. is required. 

3 .5.6 Sample Collection, Preservation, And Bandling 

3 .5.6 . 1 Eecause of the complexity of thia method. !ield personnel should be trained in and experienced 
W:lt.t ~~e t.est p:ocedures in o:der to obtain reliable results. 
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3.5.6.2 Labora~ory Prepara~ion: 

} .5.6.2.1 All the component9 shall be maintained and calibrated according to the procedure desc~~bed 
in APTD -0 576, unless ot.herwise specified. 

3.5.6.2.2 Weiqh several 200 to 300 g po~ions of silica qel in ai~ight. containers to the neare9~ 0.5 
. g. Record on sacn container ~he tot.al weight of the silica gel plus containers. As an alternat~ye t.o 
prewe1gn~ng the silica gel, it may instead be we~ghad direc~ly in t.he ~mpinger or sampling holder just prior to 
train assembly. 

3.5.6.3 Preli~nary Field Determinations: 

3.5.6.3.1 Select the sampling site and the. minimum number of sampling point according to EPA method 1 
or other releyan~ criteria. Determine the stack pressure, temperature, and range of velocity heads u9~ng EPA 
method 2 . A l eak-check of the pi~ot lines according to EPA method 2, section J.l, must. be performed. D8tar=~ne 

t.he s~ck ga8 moisture content ue~ng EPA Approximation method 4 or its alternat.iyes to establish estimates of 
isok1ne~lc sampling-rate settings. Determine the stack gas dry molsculAr weight, as described in EPA method 2, 
section 3.6. !f integrated EPA me~hod 3 sampling is used for molecular V81ght dete~nation, the integrated bag 
sample ahall be t.aken slJ:lult.aneously .... 1th, and for the same total length of time 0118, the sample run. 

3.5.6.3. 2 Sel ect. a nozzle size based on the range of velocity heads so that. is not necessary to change 
the nozzle size in order to maintain isokinetic sampling rate a below 28 L/min ( 1.0 cfm). During the run, do not 
change the nozzle. Ensure that the proper differen~ial presaure gauge i s chosen for t.he range of veloc~ty heads 
encountered (see section 2.2. of EPA method 2). 

3.5 .6 .3.3 Selec~ a sui~4ble probe liner and probe lan~h so that all ~raverse points can be sampled. 
For large staCKS, to reduce the length of the probe, consider sampling from oppos1te sides of the stack. 

3.5.6.3.4 A minimum of 45 ft3 of sample volume is required for the determination of ~he Dea~uction 
and Removal Efficiency (ORE ) of formaldehyde from incineration syatema (45 f~3 ia equivalent to one hour of 
sampling at 0.75 dsc! ) . Additional sample volume shall be collected as necea.itated by the capacity of the DNPB 
reagent and analytical detec~ion limit cons~aints. To determine the minimum sample volume required, refer to 
sample calculations in sec~ion 10. 

3.5.6.3.5 Determine ~he total length of sampling time needed to obtain the identified minimum volume 
by compar~ng ~he anticipated average sampling rate with the volume requirement. Allocate the same time to a ll 
traverse po1nts defined by EPA method 1. To avoid timekeeping errors, the length of time sampled at each 
traverse po i nt should be an integer or an integer plus 0.5 min. 

3.5.6.3.6 In some circumstances (e.g., batch cycles) it may be necessary to sample for shorter times 
at the traverse points and to ob~ain amaller gas-volume samples. In these cases, careful documentation must be 
ma~nt.a~ned i n order to allow accurate calculat~on of concentrations. 

3.5.6., Preparation of Collection Train: 

3.5.6.'.1 During preparation and assembly of the sampling train, keep all openings where contamination 
can occur covered with Teflon film or aluminum foil until just prior to assembly or until sampling is about to 
begl;"", . 

3 ,5 .6. '.2 Place 100 ml of cleaned DNPB solution in each of the first two impingers. and leave the 
thi rd icpinger empty. :! additional capacity is requ~ red for high expected concentrations of formaldehyde in 
the staCK gas. 200 :U o! D~7B per imp~nger may be used or additional ~pingerB may be used for sampling. 
:ransfer approximately 200 to 300 g of pre-weighed silica gel from its container to the fourth impinger. Care 
should be t.Aken to ensure that the silica gel is no~ entrained and carried out from the icpinger during 
sampling. Place the silica gel container i n a clean place or later use in the sample recovery. Alternatively, 
the we1gr-t of the si!!ca gel plus impinger may be determined to the nearest 0.5 9 and recorded. 

3.5.6.'.3 With a glass or quartz liner, install the selected nozzle u8ing a Vi~on-A o-ring with stack 
t~perat~res are <260 °c : 500 OF) and a woven glass-fiber gasket when temperatures are higher. See APTD-0576 
(Rom. :972 ) for details. Other connection systems utilizing either 316 stainless steel or Teflon ferrules may 
oe used. Mark the probe w1th heat-res18tant tape cr by some other method to denote the proper distance into the 
S~CK c= duct for sacn sampling poin~. 

3.5.6.4.' Assemble the train as shown in Figure 3.5-1. During assembly, do not usa any silicone grease 
on ~=ound-glass joints ~p8tream of the impingers. Use Teflon tape. if required. A very light coating of 
sl!iccne grease may oe used or. g::-ound-glasa joints downlltream of the 1.:pingers. bu~ the silicone grease should 
oe :~=uted to the outer por~ion (see APTD-0576) of ~~e ground-glASs joints to minimize silicone grease 
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cont.4:nination . I!" necessary, Teflon tape may be used -:'0 saal leaks. Ccnnec't a ll t.e:::Ipere.ture sensors -:'0 an 
appropr~dte potent~O~eter /d~sp lay ~n~t. . Check all t.e:perature sensors at. ~~en t. t.e~pe=atu=es. 

3.5 . 6 .4.5 Place Crllsned ice all around the l.:lp~ngBrs. 

3 . 5 .6.4.6 T~n on and set t.he probe haa'ting syst.em at t.he desl.red operatu:.g t.pperature. AlIO\oo' t.~:l8 

for t.he temperature to stabilize. 

3.5.6 .5 Leak-Check Procedures: 

3 . 5 . 6 . 5 . 1 Pre-test. Leax Check . 

3 . 5.6 . 5.1. 1 Aft.er the sampling 'train has been assembled, turn on and set. the probe heating system at. 
the desired operating 'temperature. Allow time for the temperature to stabilize. :f a Vi 'ton-A o-r1ng or otner 
leak-tree connect ion ~s used in dssBDbling ~~e probe nozzle to the prone liner, l eak chec~ t he tra~n at. the 
sampll.ng site by pluggl.ng the nozzle and pulling a 361 mm Bg ( 15 in 8g ) vacuum. 

Note: A lower vacuum may be used, provided that the lower vacuum is not exceeded during the test . 

3 . 5 .6 . 5.1.2 If an asbestos st.ring i s used, do not connect -:.he probe to the 'train during the l eak 
c heck. In stead, l eak-check t.he train by first attaching a carbon-filled leak check impinger to the inlet and 
tnen pluggl.ng the Inle't and pulling a 361 mill 8g (15 in 8g) vacuum. (A lower vacuum any be used if -:.his lower 
vacuum is not. exceeded duri ng t.he test.) Next connec't the probe to the 'train and leax-check at about 25 me 8g 
( 1 in 8g ) vacuum. Alternatively, leak-check the probe wit.h the rest of the sampling train in one step ~t 3B1 mm 
Hg ( 15 in Hg ) vacuum. Leakage rates i!"l BXcess of (a) 4\ of the average sampling rate or ( b) >0.00057 :::.! / min 
( 0 . 02 c fm ) , are unacceptable. 

3.5 .6.5.1.3 The following leak check inst~uct.lons for the sampling 'train described In ADPT- 0576 and 
APTD-056 1 may be helpful . Star't tne pump with the fine-adjus't valve fully open and coarse-valve completely 
closed. Partially open the coarse-adjust valve and slowly close t.he fine-adjust valve until the desired vacuum 
1s reached. Do not reverse direction of the fine-ad jUSt valve, as liquid will back up into the trAin . If the 
des~rea vacuum is exceeded , either perform the l eak check at this higher vacuum or end the leak cheCK, as shown 
below . and st.a.r't over. 

).S.6. 5.1.~ When t.he leak check is cOlllplat.ed. !"irst slowly rBJllOve the plug from thq" inlet. t.o t.he 
prone. When t.he VACUum drops to 127 111m ( 5 in ) 8g or l eas, itam.ediat.ely close the coa.rae-adjust valve. S\.Iitr:h off 
the pump~ng system and reopen the fine-ad just. valve. 00 not reopen t.he fine-adjust. valve unt.il the co&.rse
ad j ust valve has been closed to prevent. the liquid in the impingsrs from being forced backward i n the sampling 
:lne and silica gel from bel.ng entrained backward int.o the third i:pi nger. 

) . 5.6 . 5 .2 Leak ChecKS During Sampling Run: 

3.5.6. 5.2.: If, during t.he s~l!ng ~un. a component change ( i. e., impinger) becomes neceasary, a l eak 
::!1eck s nal: be conol..!c'ted l.J::IlBd1ately atter t.he l.:.t.er rupt.ion of sampling and before the change is made. The l eak 
check sha l l be done according to the procedure descrl.osd in sect.ion 3 .5. 6 .5. 1, except that is shall be done at 
a vacuum great.er t.han O~ equal to the max~um value recorded up t.o that. point. in the teat.. If the l eakage rat.e 
1S fc~~d t.o oe no greater t.han 0 . 00057 = J / ~n (0.C2 c!w or 4\ at ~he average sampling rate (whichever is 
l ess ) , ~he resu'lts are acceptab l e. :t .!I r.igher 1e.u.age rate is ob"t.a~ned , t.he tester must. void the sampl ing run. 

Note : Any correction of the sACple vol ume by calculation reduces the integrit.y of the pollutant 
concent=at.~on da t a generated and must be avolded . 

3 . 5 .6.5.2.2 l~ediately after .!I camponen't Change and before sampling is reinitiated, a leak check 
s imilar t.o a pre-test leak check ~st. also be conduct.ed. 

3.5.6 .5. 3 Pest-t.est. Leak Chec K: 

3 . 5 . 6 .5.3.: A leak check is mandatory at ~~e cO nCluBl.On of each sampling run. The leak check shall be 
don e wi t h, the sa:e procedures as t he pre-test le.u. C!"IeCK, BXcept. ~~At ~~e post-t.est. leak check shall be 
conduc t.ed at. a vacu~ greater t.r~n cr e~~al to t.be ~~=U.t:l value reacned during t.he sampling r~n. If the 
: aa~ge rate l.S found to De no great.er ~~an 0 .00057 w~/ml.n ( 0.02 c!"~ ) or 4\ of the average sampling rata 
(whiChever 1S less ). the result.s are acceptable. !!" . ~owever, a h~;her l eakage rate is obtained, the t.ester 
shall record the l eakage raUl and vOld t...~e sampl.!.r.g r:..:...-:. . 

3 .5.6.6 Sampling ~~ain Operation: 
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] . 5.6.6 . 1 During the sampling run, maintain an isokinetic sampling rate to wl~~in 10\ of true 
iaok l netlc , below 2 0 1 / min ( 1. 0 cfm). Maintain a temperature around the probe of 120 °c { 248° : 2S 0 F ) . 

3. 5.6.6.2 For each run, record the data on a data sheet such as the one shown ~n Figure ].5 - 2. Be sure 
to record the initial dry-gas meter reading. Record the dry-gas meter readings at the b&q1nning and end of each 
sampling time increment, when changes in flow rates are made, before and aftar each leak check. and when 
sampl ing is halted. Take other readings required by Figure 2 at least once at each sample pOlnt during each 
time lncrament and additional readings when significant adjustment. 20\ variation in valocity head readings) 
necessitate additional adjustments in flow rate. Level and zero the manometer. Becauae the manometer leve l and 
zero may dri f t due to vibrations and temperature changes, make periodic checks during the traverse. 

3.5.6.6.3 Clean the stack access ports prior to the test run to eliminate the change of sampling 
deposited material. To begin sampling. remove the nozzle cap, verify that the filter and probe heating systems 
are a t the specified temperature. and verity that the pitot tube and probe are properly positioned. Posltion 
the nozz l e at the fira t traverse point, with the tip pointing . directly into the gas stream. Immediately start 
the pump and adjust the flow to isokinetic conditions. Nomographs, which a1d 1n the rapid adjusCMent of the 
i sok l ne tlC sampling rate without excessive computations , are available. Theae nomograph a are deslgned for use 
when the Type S pi tot tube coefficient ia 0.84 ~ 0.02 and the stack gas equivalent denslty (dry molecular 
welght ) i s equal t o 29 l 4. APTD-0576 details the procedure for using the nom=9rapns. If the stack gas 
molecular weight and the pitot tube coefficient are outside the above ranges, do not use the nomographs unless 
approprlate steps are taken to compen.ate for the deviations. 
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3.5.6.6.4 When ~he s~ack is under slgnifican~ naqa~1ve pressure (equivalent to the height of the 
icpinger s~em l , take care to close the coarse-adjust valve Dafore lnsertlng the probe into the s~ack l~ order 
to preven~ llquld froe oacklng up througn the train. I! n~es.ary, t~e pu:p may be turned on Wl~~ the coarse
ad j us~ valve c l osed. 

3 . 5 . 6.6.5 When the probe is in position, block off the opanlng8 around the probe and stack access port 
to prevent unrepresenta~ive dilution of the gas stream. 

3.5.6.6.6 Traverse the stack crOSB ssction, as requir ed by EPA Ms~od 1, being careful not to bump the 
probe nozzle into the stack walls when sampling near the walla or when removing or inserting the probe through 
the access port, in order to minimize the chance of extracting deposited material. 

3.5 . 6 . 6.7 During the test run, make periodic adjuatlllltnts to keep the ~8lDPerature around the probe at 
the proper levels . Add more ice and, if necessary, salt, to maintain a temperature of >20 °c (68 OF) at the 
8ilica gel outle~. Also, periodically check the level and zero of the manometer. 

3.5.6.6.8 A 81ngle train shall be used for the entire sampling run, except in cases where s~ultaneous 
sampling is requlred i~ two or more separa~e ducts or at two or more different locations within the same auct, 
or 1n cases where equipment failure necessitates a change of tralns. An additional traln or additional tr~lns 
may alao be used for sampling when the capacity of a slngle traln is exceeded. 

3.5.6.6.9 When two or more ~rains are used, separate analyae. of components from each train shall be 
performed. If multiple trains have baen used because the capacity of a aingle train would be exceeded, first 
implngers from each traln may be combined, and aecond ~mpingers from each train may be combined. 

) . 5.6.6.10 At the end ot the sampling run, turn oft the coarse-adjust valve, remove the probe and 
nozzle from ~he stack, turn off the pump, record the final dry gas meter reading, and conduct a post-teat leak 
check. Also, leak check the pitot lines as described in EPA method 2 . The 11nes must pass this leak check in 
order to validate ~he velocity-head data. 

3.5 . 6.6.11 Calculate percent isokineticity (s .. method 2 ) to determine whether the run waa valid or 
another test should be made . 

3.5.7 sample Recovery 

3 . 5.7.1 Preparation. 

3.5 . 7.1 . 1 Proper cleanup procedure begins as soon as the probe 1s ramoved from the stack at the end of 
the sampling perlod. Allow the probe to cool. When the probe can be handlad aafely, wipe off all external 
paztlcu l ate matter near the tip of the probe nozzle and place a cap over the tip to prevent losing or gaining 
particulate matter. Do not cap the proDe tip tigh~ly while the aampling train 1a cooling because a vacuum will 
be created, draw~ng liq~id fram the l=plngera back ~~rough ~~e sampling train. 

3.5.7.:.2 Before moving the sampling train to the cleanup aite, remove the probe from the sampling 
~rain and cap the open outlet, being careful not to lose any condensate that might be present. Remove the 
umbilical cord from the laat impinger and cap the implnger. I! a flexible line 1s used, let any condensed water 
or liquie dral~ ~n~o the LmpingerB. Cap off any open ~plnger inlets and outlets. Ground glass stoppers, Teflon 
caps or caps of other 1nert mater~alB may be used to seal all open~ngs. 

3.5.7 . :.3 Transfer the probe and impinger assembly to an area that is clean and protected from wind ao 
~hat the cnancea of con~natlng or loslng ~he sample are minimized. 

3.5.7 . :.~ Inspect the train before and dur~ng disassembly, and note any abnormal conditions. 

3 . 5.7 . 1 . 5 Save a portion of all washing solu~lon (methylene chloride, water) used for cleanup as a 
~ l ank . ~ranBfer 200 ~l of sacn solutlon directly !rc: tne waao bot~le being used and place each in a separate, 
?relaoeled sample contalner. 

3.5.7.2 Sample Containers. 

3 . 5.7.2.: Cont4iner 1: Probe and Impinger Catches . USlng & graduated cylinder, measure to the neares~ 
=1 . and record the vol~ of the SOlution in the fira~ three ~plngers. Alternatively, the solution may be 
welghed to the nearest C.5 g. lr.clude any condensate in toe probe in this determination. Transfer the impinger 
solution from the graduated cylinder i"to the ~er !!int glass Dottle. Taking care that dust on the outside of 
the probe or other exterlor surfacea does no~ get into the sample, clean all ~urfaces to which the sample is 
exposed ( :n=l~ding ':he ;::-o!:le nozzl.e, protle f1 ':'ting, proDe liner, !!rst implnger, and impinger connector-, with 
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methylene chloride. Use less than 500 ml for the entire wash {250 ml would be better, '* ?Cssible }. Add t~e 

wasnlng to the s~ple container. 

3.5.7 . 2 . 1.1 Carefully remove the probe nozzle anc rinse the lnside surface with methylene chlcr:de 
from a waSh bottle. Brush with a Teflon bristle brush, and rinse ~~t!l the rinse shows no visible part~=les or 
yellow color, after which make a final rinse of the inside surfacs . Brush and rinse the inside parts of ~he 
swageloK fitting with methylene Chloride in a sicila: way. 

3.5.7.2.1.2 Rinse the probe liner with methylene chloride. While squirt1ng the methylene chlorlde into 
the upper end of the probe, tilt and rota~ the probe so that all inside surfaces will be wet~d with methylene 
chloride. Let the methylene chloride drain from the lower end into the sample container. The tester may use a 
funnel (glass or polyethylene) to aid i n transferr1ng the liquid wasnes ' to t~e contalner. Follow tne r1nse w1th 
a Teflon brush . Bold the probe in an inclined position, and squlrt methylene chloride into the upper end as the 
probe brush is being pushed with a twisting action through the proae. Hold the sample container underneath the 
lower end of the probe, and catch any methylene chloride, water, ana particulate matter that is bruShed froe 
the probe. Run the brush through the probe three times or more. With stainless steel or other metal prooes , r~~ 

the brush through in the above prescr1bed manner at least six times Slnce there may be small crevices ln wnich 
particulate matter can be entrapped. Rinse the brush ~ith methylene chloride or water, and quanti ta~lvely 

collect these washing in the sample container. Af~r the brushing, make a final rinse of the probe as descr~bed 
above. 

Note: Two people should clean the probe in order ~ minimize sample losses. Bet~een sampling runs, 
brushes must be kept clean and free from contamination. 

3.5.7.2.~.3 Rinse the inside surface of each of the first ~~~ee i cpingers (and connecting ~~ing) 
three separate times. Use a small por~ion of methylene chloride for eacn rinse, and brush each surface to which 
the sample lS exposed with a Teflon bristle brush to ensure recovery of fine particulate matter. Water wil l be 
requlred for the recovery of ~~ ~pingers in addition to the specified quantity of methylene chl oride. There 
will be at least two phases in the impingars . This two-phaae ~ure does not pour well, and a significant 
attCIunt of the impinger 'catch will be left on the ~alls. The uae of wa~r as a rinse makes the recovQr)' 
quantitative. Make a final rins8 of each surface and of the brush, USing both methylene chloride and water. 

3.5.7.2.1.4 After all methylene chloride and water waahing and particulate matter have baen collected 
in the sample con~iner, tighten the l id so the solvent, water, and ONPB reagent will not leak out when the 
container is shipped to the laboratory. Mark the height of the fluid level to determine ~hether leakage occurs 
durlng transport. Seal the container wlth Teflon tape. Label the container clearly to identify its contents. 

3 .5.7.2.1.5 If the first two impingers are to be analyzed separately to check for breakthrough, 
separate the contents and rinses of the two Impingers into individual containers. Care ~st be taken to avoid 
physical carryover from the first imp~nger to the second. The formaldehyde hydrazone is a solid which floats 
and froths on top of the impingBr solution. Any physical carryover of collected moisture inee the second 
~:plnger will ~nvalidate a breakthrough assesament. 

3.5.7.2.2 Container 2: Sample Blank. Prepare a blank by uS lng an 4mber flint glass container and 
adding a volume of DNPS reagent and metnylene chlorlde equal to the total volume in Container 1. Process the 
blank in the same manner as Container 1. 

3.5.7.2 . 3 Container 3 : Silica Gel . Note the color of the indicating silica gel to determine whether it 
has been completely spent and make a notation of its condition. The impinger containing the silica gel may be 
used as a sample transport container with both ends sealed with tightly fitting caps or plugs. Ground-gla~s 
stoppers or Teflon caps may be used. ~e silica gel :cpinger should then be labeled, covered with aluminum 
!oil, and packaged on :ce for transpc~ to the laboratory. If the sil!ca gel i s removed from the implnger, the 
tester may use a funnel to pour the s ilica gel and a rubber policeman to remove the silica gel from the 
1mpinger . It i8 not necessary to remove the small amount of dust pa~icles that may adhere to the impinger wall 
and are difficult to remove. Since the gain in WBight is to be used for moisture calculations, do not use water 
or other liqulds to transfer the silica gel. If a ba l ance i& available 1n t he field, the spent silica gel {or 
silica gel plus 1mplngerl may be weighed to the n84rest 0 .5 g. 

3.5 . i.2 .' Sample contalners snoulc be placed ~n a cooler, cooled by ( al~~ouqh not in contact with ) 
ice . Sample conLa~~ers ~ust be placed ver~ically and, slnce they are glass, protected from break4ge during 
shlpment. s~ples shou l d be cooled durlnq shipment so they will be recelved cold at the laboratory. 

3 .5 . 8 Calibration 

3 . 5 . 8 . ~ ?rooe Nozz l e: Probe nozzles shall be calibrated before their initial use in the field. Using a 
:: .... croroeter. :::leasure the inslde diameter of t.he nozzle to the nearest 0.025 em (0.001 in ). M.ake measurements at 
~~~ee separate places across the diameter and obtaln tne average of the measurements. The difference between 
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the high and low numbers shall not exceed 0.1 mm (0.004 in ) . When the nozzles become nicked or ccrrodee, they 
shall De replaced and calibrated before use. Each nozzle must be permanently and 1':'."1.l.q.uely iden":..l.fieo. 

3.5.8.2 Pitot Tube: The Type S pitot. t.ube assembly shall be calibrated accord.!.ng t.o t.he proced'olre 
outlined in Section 4 of EPA Method 2 or aSSigned a nominal coefficient of 0.84 if it 1s not Visibly n~cked or 
corroded and if it. meets design and intarcomponant spacing specifications. 

3.5.8.3 Metering System. 

3.5.8.3.1 Before its initial use in the f i eld, the metering systam shall be calibrated according to 
the procedure outlined in APTO-0576. Instead of phYSically adjusting ~e dry-gas meter dial readings to 
correspond to the wet-test. meter readings, calibratlon factors may be used to correCt the gas meter dial 
readings ma~ematiCally to the proper values. Before calibrating ~e metering system. it i9 suggested that a 
leak check be conductad. For metering systems naving diaphragm pumps, the normal leak check procedure wil: not 
detect. l eakages With the pu:p. For ~hese cases. the follOWing leak check procedure will apply: make a ten
min'olte calibration run at 0.00057 mJ/~n ( 0.02 cf: ) . At the end of the run. take the difference of the measured 
wett.est and dry-gas meter volumes a~d divide the d!fference by 10 t.o get the leak rate. The leak rate snould 
not exceed 0.00057 m3/min (0.02 cfm ) . 

3.5.8.3.2 After each field Uge, check t.he calibration of the metering system by performing three 
calibration runs at. a single intermediate oritice sett.~ng (based on t.he previous field t.est ) . Set the vacuum at 
the mAX1mum value reacned during ~he test series. 70 adjust ~he vacuum, inBart a valve beeween the W8t-~e8~ 
meter and the inlet of the metering system. Calculate the average value of the calibration factor. If the 
calibra~ion has changed by IIlOre ~han 5\. recal1bra~e t.ne me"ter over t.he full range of orifice settings, as 
ou~l~ned in APTO- 0576. 

3.5 . B. 3.3 Leak check of meterlng system: The portion of "the sampling train fram the pump ~o the 
ori!ice meter ( see Figure 1) should be leak cheCKed prlor "to initial use and after each shipment. Leakage af"tBr 
t.he pump will result. in leBa volume oe~n9 recorded ~~an ia actually sampled . Use the following procedure: Close 
the main valve on the meter box. Insert a one-hols rubber stopper with rubber tubing attached into the orifice 
eXhau8~ pipe. Disconnect and vent t.ne l ew side of the orifice manometer. Close off "the low side orifice ~ap. 
Pressurize the system to 13-1B em (5 - 7 ~n ) water column by blowing into the rubber tubing. Pinch off the tubing 
and observe the manometer for 1 min. A l oss of pressurs on the manometer indicates a leak in the meter box • 

. Leaks must be correct.ed. 

Note: If the dry-gas -me~er coe!flcien~ values obtained before and after a test series differ by >5\. 
el~her the tes~ ser~es must be VOided c~ calcula~lons for ~e.t serles mus"t be performed using whichever met.er 
coefficien~ value (i.e., before or a!ter ) gives the lower value ot total sample volume. 

3.5.8.4 Probe Heater: The prooe heating sySLBm must be calibrated before its initial use in the field 
accord in; to the procedure outlined 1n APTD-0576. Probes constructed according to APTD-05B1 need not be 
calibra~ed if "the calibration curves ~~ ~-0576 are used. 

3 .5. 8 .5 Temperat.ure gauges: ::ac:-. thermocoup l e mus~ be pe.rmanently and uniquely marked on t.he casting. 
All mercury-in-glass reference ~hermooeL8rs must con:o~ ~ ASTM E-l 63C or 63F specifications. Thermocouples 
s hould be ca l ibrated in the l aboratory w!th and without the use of extenaion leads. If extension leads are used 
in the field, the thermocouple read~nqo at the AmDlan~ air temperatures. with and withou~ t.he extension lead . 
must. be noted and recorded. Correct lor, a necessary ~~ the use of an extenaion lead produces a change >1.5\. 

3 . 5.B.5.1 Impinger and dry- gas mater thercocoupleB: For the thermocouples used t.o measure ~he 
temperat.ure o t t.he gas leaving the J.::lj:l~:-:'9e.r train. t::~ee-point cal1bra~ion at ice water, room air. and boiling 
wa~er t.B!:Iperatures is necessary. Accept t::e tnen::oco"...:;J l s9 only!! t.he readings at all three temperatures agree 
to : 2C ( 3.60 OF ) with those of the aoso lu t.e value o! t he reference t.hermometer. 

3.5.8.5 . 2 Probe and stack ~ ~er:ocouple: For t~e thermocouples used to indicate ~e probe and stack 
tempera~ures. a t.hree-poln~ calibrat!on at lCB water , ~011ing water, and hot oil bath t.emperatures must be 
j:lBrformed. Uge of a ?o~nt at =oom a~~ temperature lS recommended. The t.hermometer and thermocouple must agree 
to wit.h~n 1.5\ a~ each ot t.he calibrat!on po~nts. A callbrat~on curve ( equa~ion) may be constructed 
( ca l culated ) and tne datd ~rapola~ed to cover tne ent.!re t.emperature range suggBsted by the manufact.urer. 

3 .5.B.5 Barometer: Adjust t.he oarometer ir.l~lally and betore each "teat seriea to agree to within 1 2.5 
mm 8g (0 .1 1n Bg) ot the mercury baro:e~r or "the cor=ect. barometriC presBure value reported by a near by 
National Wea~her Servlce S"ta~ion ( same al~!t.ude abovs S&4 level ) . 

3.5.8 . 7 Triple-beam balance: :"llbrate ~~e ~=!j:lle-beam balance before each test series, using Class 5 
st.andard welgn-:.s, The weights ;nust :Joe ... ·.:.t ::ln : 0.5\ c! ~'"le stA...,aardo, or the balance must be "djusted ~o meet. 
~~'":.e8e ':.;;IltS . 
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3.5 . 9 Calculations 

Carry ou" calcula"ions, re"aining at leas" O:'le e.xt.!"a aec:.~: !::;-..:re oeyo=-:c :':-.05:' c! t"'Ie acq-..::.=ed da"a. 
Round off figures after fina l calculations. 

3.5.9.1 Calculation of Total Formaldehyde: To deter-~ne the teca: forcaldenyce 1n mg, use ,,~e 

follow1ng equat:.on: 

Total mg formaldehyde • Cd X V X OF 

x 

where: 

Co • 
v -
OF -

where: 

K -

Vm(std ) 

sheet. 

{g/mole aldehyde ] 

[g/male DNPB derivative} 

measured concentration of DNP8-formaldehyde derivat:.ve. ~g/ ~. 

organ1c extract volume ml. 
dilu'tion factor. 

3.5.9.2 Formaldehyde concentration in 8tack ga8 . 

Determine the formaldehyde concentration in the st4ck gas UB1=-:~ the follow:=-:; equation: 

K [total formaldehyde, mgl Vm(stO ) 

35.31 ft3/m 3 if Vm(Btdl is expressed in English un1ts 
1.00 m3/m3 if Vm(std) 8 expressed in met=lC units. 
volume of g4S sample a measured by dry gas meter, corrected to st~,dard conditions, decm 
(dscf). 

3 .5.9.3 Average Dry Gas Meter Temperatura and Average Orifice Pressure Dro? are obtained from the data 

3.5 .9.' Dry Gas Volume: Calculate V-Ym(std) and ad j ust for leaAage, if necessary, using the equation 
in section 6.3 of EPA method 5. 

3 . 5 . 9.5 Volume of Water Vapor and Moisture Content: Calculate tne volume of water vapor and moisture 
content from equations 5-2 and 5-) of EPA method 5. 

3. 5 .:J ~eter=1nat10n of Volume to be Sampled 

To determine the minimum sample volume to be collected, use the following sequence of equations. 

) .~. lO. : From pr10r analys1s of ~he waste feed, the concen~ratlon of formaldehyde (FORM ) introduced 
~ntc the combust~on system can be calculated. The degree of destruction and remova l efficiency that is requ1red 
is used to detertnne the amount of FORM allowed to be pre.ant in the effluent.. This a.mount may be expressed as: 

:-tax FORM Mass " [ (WF) (FORM conc) (lOO-\DRE)]/lOO 

where: 

~ass f!ow rate of waste feed per h, g/h (lb/h). 
:;:"OR"!. =oncentrat10n of FORM ( 'oft \) int.roduced into the comcusUon process. 
;:;ORE ;Jereent Dest.:"uction and Removal Efficiency required . 
~ax FORM- ~ass flow rate (g /h [ lb/l) ot FORM emitted from tne COODust!on sources. 

3 . 5 .10.2 The average discnarge concentration of t.he FORM in the effluent. gas is determined by 
Ca::1?4r:r:.g the Max FORM wi t.h the volumetric flow rate being exnau8't.8d from the source. Volumetric flow rate data 

are ava11ab l e as a result of preliminary EPA mathoo 1-4 detarm.1.nations: 

~ax f OR"!. conc= ' ~AX FORM Mass] I DVetf(Stdl 

wnere: 
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DVeft ( std ) 
FORM cone . 

volumetric flow rate of exhaust gas, ds~ (dsct). 
anticipated concentra~lon ot the FORM in the exhaus~ gas s~re&C, ; / dSc= ( lb / dsct ) . 

3.5.10.3 In making this calculation. it is recommended t..~at a safety margln of at leas~ ten De 
included. 

{ LD~ORM X 10 I FORM cone J V tbc 

.... here: 

LDLFORM 
Vtbc '" 

detectable amount. of FORM 1n entire s~plin9 ~ain. 
mlnllllum dry stand&rd volume t.o be COllected at c...-y-gaa me-..er. 

3.5.10.4 The following analytical detection limit.s and DNP8 Reagent capacity (based on a total volume 
of 200 ml in two impingers ) must also De considered in determining a volume to be sampled. 

].5.11 Quality Control 

].5.11.1 sampling: See EPA Manual 600/4-77-02b for Method 5 quality control. 

3.5.11.2 Analysis: The qualit.y assurance program required for t.his method includes the analysis of the 
field and method blanks, procedure validations. and analysi. ot field spike •. The a •••• sment of combustion data 
and positive identification and quantitation of formaldehyde are dependent on the integrity of the samples 
recelved and the precision and accuracy of the analytical methodology. Quality assuranc~ procedures for this 
method are designed to monitor the performance of <;.he analytical J:l8thodoloqy and to provide the requlred 
information to take corrective action if problems are observed in laboratory operations or in field sampling 
activities. 

].5.11.2.1 Field BlanKS: Field blanks must be submitted .... ith the samples collected at each sampling 
site. The field blanks include the sample bottles containing aliquots of sample recovery solvents, methylene 
chloride and water, and unused DNPB reagent. At a minimum, one complete sampling train will be assembled in the 
field staging area, taken to the sampling area, and leak-checked at the beginning and end of the testing (or 
for the same t.otal number of times a. the actual sampling train). The probe of the blank train must be heated 
during the sample test. The train will be recovered as if it were an actual test sample. No gasBOus sample will 
be passed tl"t.rough the 'blaM sampling train. 

3.5.11.2.2 Method Blanks: A method blank must be prepared for each set of analytical operations, to 
eva l uate contamination and artifacts that can be derived fram glassware, reagents, and sample handling in the 
laDoratory . 

3.5.11.2.) Field Spike: A field spike is performed by introducing 200 ~L of the Field Spike Standard 
into an ~mpinger containing 200 cl of OSPS solution. Standard icplnger recovery procedures are followed and the 
spike is used as a check on field handling and recovery procedures. An aliquot of the field spike standard is 
=eta~ned i n the laboratory for derlvatlZatlOn and comparative analysis. 

3.5.1: Method Performance 

3.5.:2.1 Method perfor=ance evaluation: The expected method performance parameters for precision, 
accuracy, and det.ection llmits are provided in Table ] . 5-3. 

Addi~ion of a Fil~er to the Formaldehyde sampling Train 

As a check on the survival of particulate material through the impinger system, a filter can be added 
to the impinger train either after the second impinger or atter the third impinger. Since the impingers are in 
an ice bath, there is no reason to heat the filter at this point. 

Any suitable medium (e.g., paper, organiC membrane) may be used for the filter if the material 
confo~s to the follow~n9 specifications: 

( ~ ) the !~lter has at least 95\ collect~on ef~iciency « 5\ penetration) for 3 ~m diocty l phthalate 
smoke particles. :be filter efficlency test shall be conducted in accordance .... ith ASTM s~dard method D2986-
71. Test data from the supplier'S quality contIol program are suf!lcient for this purpose. 

( 2) the filter has a low aldehyde blank value «0.015 cg formaldehyde/cc2 of filter area). Before the 
~est series. dete~ine the average fo~-aldehyde blank value of at least three filters (fram tne lot to be used 
:0= s a:::pl!ng ) 'JS.l.:'!g tne appl.:.cabls analyt.:.cal procedures. 
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Table 3.5-3.- Expected Hethod Perfo~ance for Formaldehyde 

Parameter Precision 1 Accure.c'; 

Matrix: Dual 
":.rains 

~ 15\ RPD 20\ 

FOOTNOTE: 1Relative percent difference lim1~ for dual tra~ns. 

FOOTNOTE: 2Limit for field spike recoveries. 

Detection 
limite] 

1.5 X 10- 7 1b/ft] 
(l. a ppbv ) . 

FOOTNOTE: 3The lower reporting limit having le8s than 1\ proDabillty of false positive deteCt1on. 

Recover the exposed filter into a separate clean container and return the container over ice to the 
l aboratory for analysls. If the filter is being analyzed for formaldehyde, the filter may be recovered into a 
container or DUP8 reagent for shipment back to the laboratory. If the filter i. being examined for the presence 
of part iculate mater~al, ":.he filter may be recovered into a clean dry container and returned to the l aboratory. 

] .6 Analysis for Aldehydes and Ketones by 8igh Performance Liquid Chromatography (RPLC) (Method OOlLA) 

].6 .: Scope and Application 

].6.1 . 1 Method OOlLA covers the determination of free formaldehyde in the aqueous samples and 
l eachates and derived aldehydes/ketones collected by method 0011. 

Compound . name 

E'ormaidehyde 
Aceuldehyde 

CAS NO. 1 

50-00-0 
75-07-0 

FOC7NOTE: -:~em1cal Abstract Servlcea Regis~ Humber 

3.6.1.2 Method OOlLA is a high performance liquid Chromatogre.phic (BPLC) method optimized for the 
deter~nation o f formaldehyde and acetaldehyde in aqueous environmental matrices and leachatea of solid samples 
and stack sacples collected by method 0011. When this method is used to analyze unfamiliar sample matrices. 
c~pound ~dentificat~on should be supported by at least one additional qualite.tive technique. A gas 
c hromatograpn / mass spec~ometer (GC/MS) may be used for the qualitative confirmation of results from the target 
analytes. ;lslng tl"le ext.ract produced by this metJ':od. 

3.6.1.3 ~he method detection limits (MDL) are listed in Tables 3.6-1 and 3.6-2. The MDL for a specific 
sample may di~fer f=om that listed, depending upon the nature of interferences in the sample matrix and the 
amoU!lt o f sampl e used in the procedure. 

] . 6 .: . ~ ~he extrac~ion procedure for solid samples is similar to that specified in method 1311 (1) . 
~~us. a s :ngle s~-ple ~ay oe ex~acted to measure the analytes included in the scope of other appropriate 
~ethod9. ~~e analyst 19 allowed the flexibility to select chromatographic conditions appropriate for the 
Sl.:: .... .:. t.&:1eous measu=ement of contamlnations of these analytes. 
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Tabl e J . 6- I. -Hi gh Performance Li quid Chroma .. ography Cond: :.: ona a...-:d ~.e :.:; oc Oet.ec :. :.:: :-. :' :"=':" ":.9 Us 1n; So : i c So r be nt. 
Ex-::=actlon 

Ana l yt e 

For:::.a ideh yde 

Retantion 
time 
( minut.es) 

7 . 1 7 . 2 

HPLC condit i ons: Reverse phase Cl8 co l umn, 4.6 X 250 1:); :scx::rat.1C e_ -.; :.~on uSl nc;: ::lB:.:-.anol/water (75 : 25, v / v ): 
flow r ates 1.0 mL/min. ; detector 360 nm. 

FOOTNOl'E: l After correc"tion for laboratory blan k . 

Table 3 .6- 2 . -High performance Liquid Chromatography Condi "tiona and ~.e "t...'1cd. Oetec:..:..c:-: :' :...:::Ii ts using M.e"thy l ene 
Chlor lde Extraction 

Analyte 

Formaldehyde 
Ace-caldehyde 

Retantlon 
time 
(m.inu"teaj 

7.1 

8.6 

HPLC cond i tions: Reverse phase C18 column, 4. 6 X 250 mm; i scx::ratic:: e lu:..:..on using me"tnanol/water (7 5:2 5, v / v ); 
flow rates 1. 0 mL / min . ; de"tector )60 nm . 

FOOTNOTE: 1Thsse va l ues i nc l ude reagan"t blank concen"tra"tlons o! approxi ma t.e ly 13 #g / L formaldehyde and 
130 #g/ L acetaldehyde. 

3.6 . 1 .5 Thi s methcx1 is rea"trlcted "to use by, or under the s o.:per.'J.sion c! analysts experienced in the 
use o ! cnr o:::.at.og raphy a nd i n the lnt.erpre"tatl~n o f chromatograms. Eac n analyst mus t. demonstrate "the ability t.o 
generate acceptable results wlth this method. 

3.6 . 1 . 6 The toxicity or carCinogenicity of each reagent used i n this me~od has not been precisel y 
defined; however, each chemica l compound shou l d be treated as a pot.ant i a l health hazard . From "this viewpoint, 
exposure t.o these chemicals must be reduced to the lowest possible l eve l by wnateve r means available. The 
~aborat.ory i s respons i ble for maintaini ng a current awarene88 file of OSHA regul atiOns regarding the eafe 
handling o t the chemicale specified in ~hls method. A reference file ot material sa fe"ty data sheets should also 
oe cade aval lable t o a ll personne l i nvol ved in the cham~ca l analys i s. Addit i ona l re ferences "to laboratory 
safety are avai l abl e. 

3 .6. 1 . 7 Formaldehyde has been tenta~ively classified as a known or suspected, human or mammalian 
carc .:nogen . 

3 . 6 .2 Sl..l.lII:Clary of Methcx1 

3 . 6. 2 . 1 Env ironment a l LiqUlds and Solid Leachates . 

3 .6. 2 . 1 . 1 For wastes comprised of solids or for aqueous wastea containing eignifican"t amoun~s o f solid 
mater i a l , the aqueous phase, i! any, 1s separated from the solid phase and s~ored for l ater analysis . If 
necessary , t~e pa~icle size of t he 801 ida i n the waste i s reduced . The solid phase is extracted with an amount 
of extrac"t i on !lUld equal to 20 timea ~ha weight of the solid phase of the waste. A spacial extractor vessel is 
:.:sed .... he n t. es"t.:ng f o r volatiles. Fol!~lng extraction , the aqueous extract i s separated frOID the sol1d phase by 

~ !!::at.lon employing 0. 6 to 0.8 ~m gl ass fibe r filters. 
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3 .6.2.1.2 :~ compatible ( l.e., mul~lple phases will not form on cOQbination), the in!tial aqueous 
phase of t he waete :s added ~o the aqueoue extract, and ~hese llqu~ds are ana l yzed ~age~e: . :~ ~ ~c~pat:ble, 

~he liquids are analyzed separately and ~he results are matnemat~cally COmDlned to Yleld a volume welghted 
average concentratlon. 

3.6 . 2.1.3 A measured volume of aqueous sample or an appropriate amount of eolids leachate is buffered 
to pH S and derivat~zed with 2,4-dlnitrophenylhydrazlne ( DNPB) , using either the solid sorben~ 0= tne me~ny l ene 

derlva~ization/extr4Ction option. !f ~he solid Borbent option i8 U8ed, ~he derivative is extracted using solid 
80rbent cartridges, followed by elution with ethanol. If the methylene chloride op~ion is used, the deriva~ive 
is extracted with methylene chloride. The methylene chloride extract8 are concentrated using the ~uderna -Danlsh 

( K-D ) procedure and solvent exchanged into methanol prior to BPLC analysi8. Liquid chromatographic condi~ion8 
are descrlbed which permit the eeparation and measuremen~ of formaldenyde in the extract by absorbance 
Oetsetlon at 360 nm. 

3. 6.2 . 2 Stack. Gas Samples Collected by Methcx:1 0011. 

3 . 6.2.2.1 ~he entire eample returned to the laboratory is e~racted with methylene chloride and the 
methylene chloride extract is brought up to a k.nown volume. An aliquot of the methylene chloride extract 18 
solven~ exchanged ana concentrated or diluted as necessary. 

3 .6.2.2 . 2 :iquid chromatographic conditions are described that permit the separation and measurement 
of formaldehyde in ~~e extract by absorbance detection at 360 nm. 

3.6 . 3 Interferences 

3.6 .3.1 Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
sample process1ng nardware that lead to discrete artifacts and/or eleva~ed baselines in ~he chromatograms. All 
of these caterials COSt be routinely demonstrated ~o be free from interferences under ~he conditions of the 
analye18 by a nalyzlr.g laboratory reagen~ blank.8. 

3.6 .3.1 . 1 Glassware must be scrupulously cleaned. Clean all glassware as soon a8 possible after use by 
~insing with the la8t solven~ used. This should be followed by deter gent washing with ho~ water, and rinses 
with tap water and distilled wa~er. It should then be drained, dried. and heated in a laboratory oven at l)OOC 
for several hours before US9. Solvent rinses with methanol may be subs~ituted for the oven heating. After 
drying and cooling, gla8sware should be stored in a clean environment ~o prevent Any accumulation of dust or 
other con~nants. 

3.6.3.1.2 The use of high puri~y reagents and solvents helps to minimize interference problems . 
Purifica~ior. of solvents by distillation in all - glass eystema may be requlred. 

3.6.3.2 Analysis for formaldehyde is especially ·complicated by its ubiquitous occurrence in ~he 
enV1ronment.. 

J .6 . .3 . 3 Mat.r!x interferences may be cauaed by contam1nan~s t.ha~ are coext.rac~ed troc ~he sample. The 
e~ent cf matr:x interferences will vary considerably from source t.o BOurCS, depending upon the nature and 
diversity of t.he maulX being sampled. No lnterferencss have been observed .in the matr~ces 8tudied as a result 
af U81r.g solid sorbent extraction as opposed to liquid extraction. If interferences occur in subsequent 
samples, some add!.~lOn4l cleanup may be nseea .... ry. 

3 .6 . 3 . 4 The extent of interferences that may be encountered using liquid chromatographic techniques 
has not been fu lly assessed. Although ths BPLC conditions described allow for a rS801ution of the specific 
c~pounae covered by t~18 method, othsr matrix componen~s may int.erfers . 

3.6.4 Apparatus and Materials 

J .6.4 . 1 React!on vessel-250 ml florence flask. 

3 .6.'.2 Separatory funnel-20S ml, with Teflon etopcock. 

3 ,6.'. 3 Xuderna-Dan1sh ( K- D) apparatus. 

3 .6.'. 3 .~ Ccncentrator tube-10 m1 graduated ( Kentea K-570050-1025 or equivalent). A ground glass 
stopper 1S used t.o prev.ent evaporation of extract.s. 

3 . 6 .4.3.2 ~vapcratlon flask-SOO ml (Kontea K-570001-S00 or equivalent). Attach to concentrator tube 
... ·i t!1 spr:ngs, ::la.z::ps, o r equlvalent. 

...., 
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3.6.4.3.3 Snyder column-Three ball macro (Kontes K-50JOOO-0121 or equivalent ) . 

3.6.';.3.4 Snyder column-Two ball macro (Kontes K-569001-0219 or equivalent. : . 

3.6.4 . 3 . 5 Sprl,ngs- 1/2 inch (Kentes K-6'62750 or equivalent ) . 

3.6.'; . 4 Vials-lO, 25 ml, glass witn Teflon lined screw caps or crimp tOps. 

3.6.4.5 Boiling chips-Solvent e~ractad With metnylane chloride, approximately 10/40 mesh ( silicon 
cubide or equivalent ) . 

3 .6.4.6 Balance-Anal ytical, capable of accurately weighing to the nearest 0 . 0001 g. 

3 .6.';,7 pH meter-Capable of measuring to the nearest 0.01 unita. 

3.6.';.B Bigh performance liquid chromatograph (modular). 

3 . 6.~.B. l Pumping system-Isocratic, with constant flow control capable o! 1.00 ml/min. 

3.6.4 . B.2 8igh preasure inj ection valve with 20 ~L loop . 

3.6.4 . B.3 Column-250 mm X 4 . 6 mm 10, 5 ~m particle 8i%e, CIB {or equivalent}. 

3.6.4.B.4 Absorbance detector-360 nm. 

3.6.4.B.5 Strip-chart recorder compatible with detector-Uae of a data system for measuring peak areas 
and retent~on times is recommended. 

3.6.4 . 9 Glass fiber filter paper. 

3.6.4.10 Solid sorbent cartridge.- Packed with 500 mq CIB (Baker or equivalent). 

3.6.4.11 Vacuum manifold-Capable of simultaneous extraction of up to 12 sample. (Supelco or 
equivalent ) . 

3 .6.';.12 Sample reservo~rs-60 ml ~apacity (Supelco or equivalent). 

3 .6.'. 13 Pipet-Capable of accurately delivering 0.10 ml solution (P1patman or equivalent). 

3 ,6.4.1'; Water bath-Seated, with concentric r1ng cover, capable of temperature control ((il 2 OC). The 
bath should be used under a hood. 

3.6.4.15 Volumetric Flaaka-250 or 500 mI. 

3 .6. 5 Reagents 

3.6.5.1 Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, it is intended 
that all reagents snaIl conform to the 8pecifica~ion8 of the Committee on Analytical Reagents of the Amer~can 
Ch~cal Society, where such specifica~ions are available. O~her grades may be used, provided it is first 
ascertained that the reagent is of sufficiently high purity to permit its usa without lessening the accuracy of 
~he determination. 

3 .6.5.2 Organlc- free water-All references ~o water in this method refer to organic-free reagent water, 
as defined in chapter! SW-B46. 

J .6.5 . 3 ~e~hylene chloride. CS2C: 2-BPLC grade or equivalent. 

3 .6.5.' Methanol. CB 30S-BPLC grade or equivalent. 

3.6.5 . 5 Ethanol ( absol ut.e ) , CH J CB 20S-IiPLC grade or equivalent. 

3 .6.5.6 2,4-D ini~rophenylhydrazine (DNPHJ ( 70\ (W/W), (2,4 - (02Nl2CSSJ]N8NB2' in organic-free reagent 
water. 

3 .6 . 5.7 Formal in (37.6 percent (w/w), formaldehyde in organic-free reagent water. 

3.6.5.B Acet~c acid (glacial), CH JC02S. 
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3.6.5.9 Sodium hydroxide solutions Na08, 1.0 N and 5 N. 

3.6.5 . 1C Sodi~ c~lorlde, SaCl . 

3 . 6.5.11 Sodium sulfite solution, Na2so3, 0.1 M. 

3.6.5.12 Hydrochloric Acid. 8Cl, C.1 N. 

3.6.5.13 Extraction fluid-Dilute 64.3 ml of 1.0 N HaOS and 5.7 ml glacial acetic acid to 900 cl with 
organic-free reagent water . Dilute to 1 liter with organic-free reagent water. 7hs p8 should be 4.93 ~ 0.02 . 

3.6.5.14 Stock standard solutions . 

3.6.5 .1'.1 Stock formaldehyde ( approximately 1.00 mg/mll -Prepare by diluting 265 ~l formalin to 100 ml 
with organic-free reagent water. 

3.6. 5.14.1 . 1 Standardization of fo~ldehyde 6tock 601ut~on-Transfer a 25 ml a liquot of a 0 . : ~ sa:SC~ 
solutlon to a beaxer and record the pH. Add a 25.0 ml aliquot of the formaldehyde stock solution (seetlon 
3.6.5.14 .1 ) and record the pH. Titrate this m~ture back ~ the orlginal pH using 0.1 N 8Cl. The formaldehyde 
concentration is calculated using the followlng equation: 

Concentra tion (mg/ml) = 30.03 X (N BCl) X (ml 8Cl ) 25.0 

where: 

N HCl " Normality of HCl solution used. 
ml Bel " ml of standardlzed 8Cl solution used. 
30.03 " MW of formaldehyde. 

3 .6.5.14.2 Stock formaldehyde and acetaldehyde-Prepare by adding 265 #L formalin and 0.1 9 
acetaldehyde to 90 ml of water and dilute to 100 ml. The conCantIatlon of acetaldehyde in this solution is 1 .00 

~g/ml. Calculate the concentration of !ormaldehyde in this solutlon uSlng the results of the assay performed in 
seetion 3 .6 . 5.14.1.1. 

3.6.5.14.3 Stock standard solut ions must be replaced after six months, or sooner, 
check standards indicates a problem . 

3.6 . 5 .15 Reactlon Solutions. 

.. .- comparison with , 

3.6.5.15 . 1 DHPE (1.00 #g/L)-Dissolve 142.9 mg of 70\ (w/wj reagent in 100 ml absolute ethanol. Slight 
heatlng o~ sonication may be necessary to effect dlssolution. 

J.6 . 5 .15. 2 Acetate buffer ( 5 N) Prepare oy neutralizing glacia l acetic acid to pH 5 with 5 N NaOS 
solll~~on. Dilute ~o standarc volume Wl~~ water. 

3.6 . 5 .15.3 Sodium chloride sOlUtlOn (saturatad j Prepare by mlxing of the reagent grade solid with 
water . 

3.6 .6 Sample Collection, Preservation, and 8and11n9 

~ . 6.6 . 1 See the introductory cat.erial to t.':.:.e Chapter, o rganic Analytes, section 4.1 of SW-846. 

3.6.6.2 EnVlro~ntal liGuid and l eachate B4Cples mus t be refrigerated at 4°C, and must be 

derivat~zed within 5 days of sample collectlon anc ~~alyzed wltt!n 3 days of derivatization. 

3.6.6.3 Stack gas sam?les collec"ed by Met1",od 0011 must be refrigerated at 4°C. It is recommended 
~~at sacples be extracted within 30 days o! col~ec~:on and that extracts be analyzed within 30 days of 
ext.=act:on. 

3 . 6 . 7 ?rccedure 

3 . 6 . 7 . 1 Extractlon of Solid Samples. 

3 . 6.7.1 . 1. All solid samples s!:;culc :,e h~oge.~eous. '''''hen ~r.e sample is not dry, detert:line the d..ry 
.... e1S!':t ot: the sample, uBlng a representat:ve aliquot. 
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3.6.7.1.1.1 Determinat.ion ot dry weiqht.- In certain cases, sample resu1t.s are desired based 0:1 a c=!' 
we1ght. ba!lls ...... hen such data is desired, or required, a pOrtion o~ sample for dry .... e1ght. deten:.::..nat.::..or:. s:l.o".llc 
be .... e1g ned out at the same time a9 trle ponion used tor analytical determ1nat.ion. 

~arn1ng: The drying oven should be cont.ained in a hood or vent.ed. Significant laboratory cont.amlnatlon 
may result from drying a heavily contaminat.ed hazardous wast.e sample. 

3.6.7.1.1.2 Immediat.ely after weighing the sample for axt.ract.ion, weigh 5-10 g of t.he sample into a 
tared crucible. Determine t.he \ dry weight. of the sample by drying overnight. at. 105 ·C. Allow to cool in a 
desiccator before .... eighing: 

9 of dry sample 
\ dry .... elght .. __________ X 100 

9 of sample 

3.6. 7 . 1 .2 Measure 25 9 of solid int.o a 500 m1 bottle with a Teflon lined screw cap or crimp tap, anc 
add 500 ml of extraction fluid (section 3.6.5.13 ) . Extract the solid by rotat.ing ~he bott.le at approxlmately 30 
rpm for 18 hours. Filter the extract. t.hrough glass fiber paper and store in sealed bot.t.les at. 4 ·C. Each ml of 
ext.ract represents 0. 050 9 solid. 

3.6.7.2 Cleanup and Separat.ion. 

3. 6 . 7.2.1 Cleanup procedures may not be necessary for a relat.ively clean sample matrix. ~he cleanup 
procedures recommended in this method have been used for the analysis of various sample types. If part.icular 
clrcumstanCes demand t.he use of an alternat.ive cleanup procedure, the analyst. must determine the elutio:1 
profile and demonst.rate t.hat t.he recovery of formaldehyde is no less t.hen 85\ of recoverles specified in Table 
3.6-3. Recovery may be lower for samples which form emulsions. 

3.6.7.2 .2 If the sample is not. clean, or the complexity is unknown, the entire sample should be 

cent.rifuged at 2500 rpm for 10 minutes. Decant the supernatant liquid from the cent.rifuge bott.le, and filter 
through glass fiber filt.er paper into a container which can be tightly aaaled. 

1 . 6 . 7 . 3 Derivatization. 

3 .6. 7 .3.1 For aqueous samples, mea8ure a 50 to 100 ml aliquot of t.he sample. Quant.itatively transfer 
t.he sample aliquo~ to the reaction vessel (section 3.6.4.1) . 

3 . 6.7.3.2 For solid samples, 1 to 10 ml of leachate (section 3.6.7.1) will usually be required. The 
amount used for a part.icular sample must. be det.ermined tJ1rough preliminary exparlments. 

~ab le 3 . 5-3. - Single Operator Accuracy and Precision USing Solid Sorbent Extraction 

Average 
Analyte Matrix t.ype percent 

recavery 

For:::l&ldenyt1e Reagent .... ater 8. 
Final effluent 90 
Phenol 93 
!o:.maldehyt1e 
sludge 

Standard 
deviation 
percent. 

9.' 
11.0 
12.0 

Spike range 
(,ug/L) 

15 -1430 
45.8-1430 
457-1430 

No. of 
analyses 

39 ,. 
15 

Note: For all reactions, the total volume of the aqueous layer should be adjusted to 100 ml with 
.... ater. 

~.5. 7 .3.1 Derivat.!zation and extrac~ion of t.he derivative can be accomplished using the solid Borbent 
( sect~on 3. 6 . 7.3.4) or ~t.hylene chlor~de opt~on (section 3.5.7.3.5). 

3.6.7.).~ Solid Sorbent Option. 
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3 . 6.7.3.4.1 Add 4 ml of aceta~e butter and adjus~ ~he pB to 5.0 ! 0.1 wi~h glac~al acetlC acid or N 
NaOH. Add 6 ~l of DNPH reagen~. seal ~he container, and pl ace on a wrlst-ac~lo~ snaKe~ for 30 ~l~utes. 

3.6. 7 .3.4 . 2 Assemble the vacuum manifold and connect to a wa~er aspirator or vacu~ pump . Ass~le 
solid sorben~ car~ridges containing a m1n~um of 1. 5 g of CIS sorbent, uS1ng connectors supplied by tne 
manufacturer. and attach the sorben~ train to the vacuum manifold. Condi~ion each cartridge by pass1ng 10 c l 
dilute acetate buffer ( 10 ml 5 N acetate butfer dissolved ir. 250 c1 water ) ~rough ~he sorDent ca~=ldge traln . 

3 . 6.7.3.4.3 Remove ~he reaction vesse l from the &hAxer and add 10 ml saturated NaCl solution to ~he 
vessel. 

3.6.7.3.4.4 Add the reac~ion solution ~o ~he sorben~ train and apply a vacuum so that the sol ut io~ i s 
drawn through the cartridges a~ a rate of 3 to 5 ml / m1n . Release ~~e vacuum after the solution has passed 
through the sorben~. 

3.6.7 . 3 . 4 . 5 Elute each ca~=idge train wiL~ approxima~ely 9 ml of absolu~e ethanol, directly ~nto a 10 
ml volumetr1C flaSK. Dil~te the sol Ctlon to volume W~L~ absolute etnanol , m1Xed thoroughly, and pl ace In a 
tign~ ly sealed vlal unti l analyzed. 

3 .6.7.3.5 Methylene Chloride Option. 

3.6 . 7.3.5.1 Add 5 m of acetate buffer and adjust the pH to 5 . 0 ~ 0.5 with glacial acetic acid or 5 N 
NaOH. Add 10 ml of ONPH reagent, seal the container, and place on a wrist-action shaker for 1 hour. 

3.6. 7 .3 . 5.2 Extract the solut:on with three 20 ml portions of methylene chloride, using a 250 ml 
separatory funnel, and combine the meL~ylene chloride layers . It an emulsion forms upon extractior.. remove the 
entire emul s i on and centrifuge at 2000 =pc fo= 10 Clnutes. Separate the layers and proceed with the next 
extracti on. 

3.6.7 . 3.5.3 Assemble a Kuderna·Oanish ( K-D ) c oncentrator by attaChinq a 10 ml concentrator tube to a 
500 ml evaporator flask. Wash the K- O apparatus witt 25 ml of extraction solvent to complete the quantitative 
transfer. 

3.6. 7 . 3.5.4 Add one to rwo c l ean boiling chips ~o the evaporative flask and attach a three ball Snyder 
col umn. Preset the Snyder column by addln~ about 1 m1 methylene chlorlde to the top. Place the K- O appar atus on 
a hot water bath ( BO-90 °C) so that the concentrator tube is pa~ially immersed in the hot water and the entire 
l ower rounded surface of the flaSK ~ ~a~ned with hot vapor. Adjust the vertical position of the apparatus and 
the water temperature, as required, ~o co:p l ete the concentration in 10 - 15 min. At the proper rate of 
disti!lation the balls of the column wi:: actively cnatter, but the c~ers will not flood with condensed 
solvent . When the apparent volume of l~~~ld reaches 10 ml , remove the K-O apparatus and allow it to drain and 
cool for a l east 10 min. 

3.6.7.3.5.5 Prior to l iquid c~~c=4tographic ana l ysis, the solvent must be exchanqad to methanol. The 
analyst oust ensure quantitatlVe tr~~sfe~ of ~~e ex~ac t concentrate. ~~e exchange is performed as follows: 

3.6. 7 .3.5.5.1 Following K- D cc~centration o~ the methylene c~loride extract to <10 ml usinq the macro 
Snyder ccl~. a l low the apparatus uo c~ : and dra l ~ ~C~ at least 10 ~nutes. 

3.6.7.3.5.5.2 Momentarily remove the Snyder column, add 5 ml of the methanol, a new glass bed, or 
boil!n~ c~ip , and attach the micro Snyca: column. Concentrate t he extract using 1 ml of methanol to prewet the 
Snyder col~~. Place the K-O apparatus on t he water ~ath so that the concentrator tube is partially immersed in 
the hot water. Ad)ust the vertlcal poslt!On of the apparatus and L~e water temperature, as required. to 
c omplete concentration. At the proper ~ate of dis~:: ! atlon the cal l s of the column will actively chatter, but 
the c hambers will not flood . When the apparent volume o f liquid reaches <5 el, remove the K-O apparatus and 
a l low :t to crai~ and cool for at l east :0 minutes . 

"3 .6. 7 .3.5 . 5 . 3 Remove the Snyder col umn and r: nse ~~e ~ l a8~ and i ts l ower j oint with 1-2 ml of methanol 
and add t o concen~atcr tube. A 5-ml syr:~ge i8 reca=mended for ~~18 operation. Adjust the extract volume to 10 
~!. Stopper the c=ncentrator tube and store refrigerated at 4 °C :~ ~~~er process1ng will not be performed 
:zmedi a t e l y. :f the extract will be stored longer tta~ two days . :: should be transferred to a vial wlth a 
Teflon- l lned screw cap or cri~ tOp . Proceed with :l~Uld chromatograpnlc analysis if fu~her cleanup is not 
requlred. 

J.6. ~ .~ Extraction ot StaCK Gas Samples Col :octed by Method 0011. 
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3.6.7.4 . 1 Measure the aqueous volume of ~hs sample prior t o extraction ( for moisture dete~~"atio .. *" 
case tne volume was no t measured in the f~e ld ) . Pou~ t be sampl e i "to a ssparatory tunne l ~~d dra~ .. tne 
methyl ene chloride i ntO a vo lumetr~c f l ask. 

3 .6. 7 .4.2 Extract the aqueous solution with t wo or three aliquots of methylene chloride . Add ~~e 
methylene chloride eXtracts to ~he volumetric flask. 

3 .6 . 7 . 4.3 fill the volumetric flaak to t he line with methylene chloride. Mix well and remove an 
aliquot. 

3 .6.7.4.4 I f high levels of formaldehyde ars present, the extract can be diluted wl~~ mobile phase , 
Otnerwlse the extract must be s olvent excnanged as described i n section 3.6. 7 .5. 3 .3. I f low l evel s ot 
formaldehyde are present, the sample should be concentrated during the solvent exchange procedur e. 

3. 6 . 7 .5 Chromatographlc Condi tions . 

Col umn 
Mobile Phase 
Flow Rate 
UV De t e ctor 
I n j ect~on Vol ume 20 #1 

C18 , 25 0 mm X 4 . 6 mm ID , 5 #m particle s~ze 
methanol / water, 75:25 t v / v ) , l socrati c 

1. 0 ml/min 
360 nm 

3 . 6. 7 . 6 Calibration. 

3 . 6 . 7 .6 .1 EstabliSh liqUi d cnromatographi c operating parameters to produce a retention t i me equ i val ent 
to t ha t i ndicated i n Table 3.6- 1 for t he solid sorbent options, or in Table 3.6- 2 for methylene chloride 
option. Suggested c hromatographic conditions are provided i n s8ctlon 3. 6.7.5. Prepare derivat i zed calibration 
s tandar ds according t o the procedure 1n section 3. 6. 7. 6. 1 . 1 . Calibrate the chromatographi c system using the 
externa l standard technique ( section 3. 6 . 7.6 . 1.2 ) . 

3 .6. 7 .6. 1 .1 Preparation of cal ibration standards. 

3.6 . 7.6.1 . 1.1 Prepare calibration standard solutions of formaldehyde and acetaldehyde in water from 
t he stock standard (section 3.6.5.14.2 ) . Prepare these solutions at the following concentrat i ons ( in #9 / ml ) by 
serial dilution of the stock standard s olution: 50 , 2 0 , 10 . Pre pare additiona l calibration ~andard solutions . 
a t t he fo llow~ng concentrations, by dilution of the appropriate 50, 20, or 10 #9/ml standard: 5, 0. 5, 2, 0.2 , 
i, 0 . :" . 

3 . 6 .7 . 6.1 . 1.2 Process each calibration standard solution through the derivatization option used f or 
sampl e processing (section 3.6.7.3.4 or 3 .6.7.3.5 ) . 

3 .6. 7 .6. 1. 2 External star.dard c a l ibration procedure . 

3 ,6.7. 6 .1.2. 1 Analyze each der i vatized ca li bration standard using the chromatographi c conditi ons 
l i sted in Table s 3. 6- 1 a nd 3. 6*2 , and taoulate peax area aga~nst concentration in j ected . The results may be 

used t o prepare cal ibration curves fo r formaldehyde and acetaldehyde. 

3 . 6 . 7 . 6 . 1 .2.2 The working cal ibrati on curve must be verif i ed on each working day by the measurement of 
one or more cal i brati on standards. It the response f or any analyte var~es from the previously established 
r esponses by more the 10\ , t he test must be repeated using a fres h calibration standard after it i9 verified 
: hat ~he analyt~cal sys~em i s in control . Al tern4tl vely, a new calibration curve may be pr epared for that 
compound. I! an a utosampler ~s a va i lab l e , it lS co~venl ent ~o prepare a calibratlOn curve daily by analyzing 
s tandards a l ong with t est samples . 

3 . 6 . 7 . 7 Analysis. 

3 . 6 . 7 . 7 . 1 Ana l yze samples by EPLC, us~ng condi tions establi Shed in section 3.6.7.6 .1. Tab l es 3.6-1 and 
3 .6 - 2 l i s t t he retent ion t i mes and MOLs that were o~talned uncsr t~ese conditions. Other HPLC col umns , 
c hromatographic conditions , or detectors ~y be used if the r eqUirements for section 3 . 6.8.1 are met, or if the 
da t a are withi n the l~its descrlbec !~ ~ables 3.6*1 and 3.6- 2. 

3 .6 . 7.7.2 The width of t he retenti on ti:e wi ndow used to cake i dentifications should be based upon 
~64surements of actua l retention time variations of standards over the course of a day . Three times the 
s tandard devi at~on of a retention time for a co=pound can be used to cal culate a s U9gested wi ndow size; 
~owever . the exper~ence ot . the anal yst s nould we ~g~ heavi l y in :ne ~nterpreta~ion of the Chromatograms. 
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3.6 . 7 . 7.3 It ~he peak area exceeds the linear range of the calibration cu=ve, a smaller sample volume 
should be used. Alternatively, the final soll.lt::.on may be dilut.ed witt. etnar:ol and reanalyzed. 

3.6.7.7.4 If the peak area measurement is prevented by the presence of observed interferences, !~rthe= 

cleanup is required. Bowever, none of the 3600 metnod saries have been evalua~d for L~is procedure. 

RF 

3.6.7.8 Calculations . 

3.6 . 7.8.1 Calculate each response fac~or as follow. (maan value baaed on 5 points): 

mBAn 

concentration of standard 

area of ~h8 siqnal 
5 

RF RF 

( 1: RF i ) 
1 

3 . 6.7.8.2 Calculate the concentration of formaldehyde and aceta l dehyde as followu: 

JJ9/ml ,. (RF) (area of siqnal) (concentration factor ) 

where: 

concent.ra~ion 

factor .. 

Final volume of Extract 

Initial Extrac~ volume 

Not.e: For 8011d samples, a dilution factor must be included in the equation to account for the weight 
of the sample used . 

3.6 . 7.8.3 Calculate the total weigh~ of formaldehyde in ~he stack gas sample as follows: 

tot.al JJg/ml • ( RF ) (area of signal ) ( concentration factor ) 

where: 

concentr,,-tion 
fac tor = 

3.6.8 Quality Conuol 

Final Volume of Extract 

Initial Extrac~ Volume 

3.6.8.1 Refer ~o Chapter One of SW-846 for guidance on quality control procedures. 

3 .6.9 Method Perforcance 

3.6.9 . 1 The MDL concentrations li sted in Table 3 .6-1 ware obtained uainq organic-free water and solid 
sorbant extract.ion . Similar results were achieved us~ng a final effluent and sludge leach&~e. The MDL 
concent.rations listed in Table 3.6-2 were ob~&inad us~ng organ~c-free water and methylene chloride extraction. 
Similar resu l ts were achieved using representat~ve matrices. 

3.6 . 9 . 2 :his method has been testad for linB4r~ty of recovery from spiked organic-free water and has 
been demonstra~ed to be applicable over tne range f rom 2 X MDL to 200 X MDL. 

).6. 9 .3 In 4 sinqla laboratory evaluation usinq sBYeral spiked matrices , the average recoveries 
presented in Tables 3.6-] and 3.6-4 were obtained us~ng 801id sorDBnt and methylene chloride extraCtion, 
~espectively . ~he standard deV1Atlons of ~~e percent recovery are a l so included in Tables 3.6-) and 3.6-4. 

3.6.9.4 A reprssentative chroca~gram is presented 1n Figure 3.6-1. 
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3.6.10 References 

1. Federal Register, 1986, 51, (064)-40652; November 7. 

2. EPA Methods 6010, 7000, 7041, 7060, 7131. 7421. 7470, 7740, and 7841, ~a.t Methods fer Evaluatihg 
Sol i d Waste: Physical / Chemica l Methods. SW-846, Third Edition. September 1988. Office of Solid Waste and 
Emergency Response, U.S. Envircnmencal Protection Agency, Wa8~ngtcn. OC 20460. 

Table ).6-4.- Single Operator Accuracy and Precision Using Methylene Chloride E~raction 

Average Standard 

Analyte Matrix type percent deviation 
recovery ( x ) percent (p) 

Fonr.aldehyde Reagen't We,ter 9 1 2.5 
Groundwater 92.5 8.2 
Liquids 69 . 6 16 .3 

Acetaldehyde Reagent. Water 5 0 .3 '.2 
Groundwater 63.6 10.9 
Liquids ( 2 types ) 44 . 0 20.2 
Solids 56.4 2.7 

FOOTNOTE: aSpike range in unl~8 of mg/g. 

FOOTNOTE: x • Average recovery expected for ~hi 8 method. 

FOOTNOTE: p '"' Average 8tandard deviation axpectad for t.his method. 

Spike range 
(,ug/L ) 

50-1000 
50 
250 
50-1000 
50 
250 
O.lO-l.Oa 

No. of 
analyses 

9 
6 

12 
9 
12 
12 
12 
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FIGUll 3.6-1 

REPRESENTATIVE CKROKATOCiIWl OF A 50 I';!L SOLUTION OF FORPW.DOODE 

DNPH 
4.36 

FOR-D 
7.09 

ACET-D 
9.20 

001 
10 . ~ 

a. \ \J \. ___ _____ r __ ~----~--~~~----~-
~ 

FOR·D • FOnlaldlhydl dirtvattvi 
ACET·D • Acltaldlhydl dirtvattvi 
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Total 
Ohltanc. 

( .... ) 
1 . 60 

1 . 10 

1 . 10 

1 . 90 

2 . 00 

2 . 2' 

1 . '0 

l . U 

) . 00 

4 . 00 

.5 . 00 

6 . 00 

1 . 00 

'.00 

9.0q 

10 .00 

1) . 00 

20.00 
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liorkshee t 5.0-2 [.IaxiI'lum Hourly Ambient Air Concentration 

Po llutant. _____________ _ 

&tack I Stack 2 Stack' 
ta.OC-C n.oo-c UIIOC-C 

• - • - • -- -- ---- ---- - - -- ----
• - • - • ----- ------ - --- ---- - - -- ----

• - • - • -- --- - - -- ---- --- - ---- - ---
• - • - • ----- ---- ---- ---- ----
• - • - • -- --- - --- ---- - - - - ----
• - • - • -- --- - - -- ---- --- - - --- ----
• - • - • ----- ---- ---- - - -- ----.. - • - • -- --- --- - ---- - - - - --- -
• - • - • ----- - --- --- - ---- ----
• - • - • -- --- --- - ---- ---- ---- ----
• - • - • -- --- - - -- ---- ---- ---- ----
• - • - • ----- ---- ---- ---- ----
• - • - • ----- ---- ---- - --- ----
• - • - • -- - -- - --- ---- - --- ----
• - • - • ----- ---- - - - - ----
• - • - • ----- - - --- ---- ---- ---- ----
• - • - • ----- ---- ---- ---- ----
• - • - • ----- ---- ---- ---- ----

ERgAnnual Average Enission Rate 
DCg Hourly Dispersion Coefficient (from I-."orksh e et 5.!J-}) 
~ ~ Estimated ~!axinum Hourly Ambient Air Concentrati on 
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S:E:C":IO:-; 4. 0 PROcrOURE FOR ES!'IMAl'ING 'mE toxrCI':'Y EQUIVAL:E:NCY OF ~RINATED DIBENZO-P-DIOXIN A..\"D DIBENZOFURAli 
C::;;';':;EN'E;tS 

?CDDs and PCDFs mus~ be determine~ usin; ~he method ;iven in section 3.4 o~ th~s doc~nt . :~ t~is 

me~hod, i ndividual congeners or homologues- are measured and than a~d to y~eld a total P~D/PCOF value. No 
tox2city factors are specified in ~he method to compu~e ris ks from euch emissions. 

FOOTNOTE: 17he term "congener" refers to Ally one particular mamoer of the 8ame cham2cal family; e .g., 
there are 75 congeners of chlorinated d!benzo- p- cioxins . The term "homologue" refers 'to a group of 
structurally rela~ed chemicals that have the same degree of chlorination. For example, ~here are e1ght 
homologues of CDs, monochlorinated through oc~chlorinatad. Oiben%o-p-diox~ns and dibenzofurans 'that 
are chlorinated at the 2,3,7, and B posi tiona are denoted aa "237B" congeners, except .... hen :2,3,7, S
TCDD is uniquely referred to: e .g., l,2,3,7,8-P8COF and 2,3,4,7,8- PeCOF are both referred to as 
"237S-PeCOrs." 

For the purpose of es~imatlng risks posed by emissions from boilers and indust=ial furnaces, however, 
spec1!ic congeners and homologues must be meas ured uS1n9 the specified method and then multipl i ed by the 
ass1gned tOX1clty equ2valence fac~ora ('!EFa), using procedures described in "Interim Procedures for Estimating 
R2SKS Assoc1ated .... ith Exposures to MiX'tures of Chlorina~ed Oi ben%o- p- Dioxins and Oibenzofurans (COOs and COra ) 
anci 1989 Update , " EPA/ 625 / 3-S9/016, March 1989. The resulting 2,3,7,8-TCOO equl.valent8 value is used 1!". the 
sUDsequent =lsk calculatlons and modeling efforts as discussed 1n the BIF final rule . 

The procedure for calculating the 2,J,7,8 -TCDD equivalent i8 as followa: 

1. Using method 23, determine the concentrations of 2,7,3,8-congeners of various PCOOs and PCDFs in 
the sample. 

, Mu ltiply the congener concentrations in the sample by the TEF listed in Table 4.0- 1 to express the 
congener concentrations in terms of 2,3,7, 8-TCDO equivalent. Note ~hat congeners not chlorinated at 2,3,7, and 
8 positions have a zero toxl.city factor in this table. 

3. Add the products obtained in step 2, to obtain the total 2,3,7,8-TCDO equivalent in the sample. 

3ample calculations are provided in EPA document No. EPA/62S /3 -89/016, March 1989 , which can be 

ob~al.ned !rom the EPA, ORO Publications Ottice, Cincinnati, Ohio (Phone no . 513-569-7562). 

~able ~ . 0 -1 . -2.3 , 7,8-TCDO Toxicity Equivalence Factors (TEFS ) l 

Compound . I-TEFs, 89 

o 

2, ),7,8-T::,:)O 1 

::: -:.her T:::DOs o 

2,3,7,8-PeCDO 0.5 

C~!l.er ?eC:JDs o 

::,),"7,9-HxCDO 0.1 

o 

. 3 ,"7", B-H.;x::)tI 0.01 

o 

0 ;;:'0 0.001 

o 

: . . L "7,8 -:-:::lF 0.1 
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Ot.her TCDFs 0 

~ ,::, 3, 7 , 8-PeCOF 0.05 

2,3,4,7,8-PeCOF D.' 

Ot.her PecOFs 0 

2378-HxCDFs 0.1 

Other HxCOFs 0 

2378- HpCDFs 0 . 01 

Ot.her HpCDFS 0 

OCDr 0 . 001 

Reference: Adapt.ed from NATO/CCMS, 1988a. 

FOOTNOTE: 1In t.erim Procedures for Est.imat.ing Risks Associat.ed wit.h Exposures t.o Mixtures of 
Chlorlnated Dibenzo-p-Oioxins and Oibenzofurans (CODa and COFs ) 1989 Updat.e EPA/625/3-89/016, March 
1989. 

SECTION 5.0 HAZARDOUS WASTE CCMBUSTION AIR QUAI.Il'Y SCREENING PROCEDURE 

The HWCAQSP is a combined calculat.ion/reference t.able approach for conservatively est.Lmating short.
term and annual average facility impact.s for st.ack emlssiona. The procedure is based on extensive short-term 
modeling of 11 generic source t.ypes and on a set. of adjustment. factors fer est.imat.ing annual average 
concentrations frem short-t.erm concent.rat.ions. Facility impacts may be determined baaed on the selected worst.
case st.ack or on multiple stacks, in which the impact.s from each st.ack are est.imated separately and t.hen added 
to produce the total facility impact. 

This procedure is most. useful for facilities with multiple stacks, large source-to-propert.y boundary 
distances, and compl ex t.erraln between 1 and 5 km from the facilit.y. To ensure a sufficient. degree of 
conservat.ism, the HWCAQSP may not . be used it any ot t.he five screening procedure limitat.ions list.ad below are 
t.=ue: 

The facility is located in a narrow valley le8s than 1 km wide; 

• ~he facilit.y has a st.ack taller than 20 m and is locat.ed such that the t.errain rises to t.he stack 
helght wl tr.in 1 km of t.he faci l ity; 

• ~he facilit.y has a stack t.aller than 20 m and is located within 5 km of the shoreline ot a large 
body of .... at.er: 

The facilit.y property line is within 200 m of the stack and the physical st.ack height is less t.han 
10 m; or 

On-s l te recept.ors are of concern, and stack height 1s les8 than 10 m. 

!! any of these criteria are met or t.he Director determines that this procedure is not appropriate, 
t!1en detailed slte-s~eci!:ic modeling or modeling using tlle "Screening Procedures for Est.imating the Air Qualit.y 
i crpact. of Sta't::.onary Sources," EPA -450/4-88-010, attice of Air Quality Planning and St.andards. August 1988, is 
req u::.red. Detai l ed slte-specific dis~ersion modeling must. conform to the EPA "Guidance on Air Quality Models 
(Revlsed)", EPA 450 / 2-78-027R, affice of Air Qualit.y Planning and Standards, Research '!'riangle Park. North 
::a:o l ::'na , :t: l y 1986. :'!':.ia document. provides guidance on both the proper select.ion and regulatory applicat::.on of 
a.lr qua:::.t.y model s. 

:n:.roduc,:!on 

The Hazardous Wast.e C~-bustion Air Qualit.y Screening Procedure (BWCAQSP) {also referred to hereafter 
as ":.he screen.lng procedure" or ""::.be procedure") prOVides a quick, easy method for Bstimat.ing CaxlJDWII ( hourly) 
a ~c ar_~~a l average a=Dlent air i~paCts assoclated with :.he c~mbustion of hazardous waste. The met.hodology lS 
=o~servat.::.ve in nature and estimates dispersion coefflcients A based on facility-specific information. 
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FOO'rnOI'E: :'7he term dispersion coet't1cient. refers to t.he change in am..bl.ent alr concent.ra::ion (U 9 / ::"J ) 

=es~ltin; ~ro=- a source w~t.h a" e~SG10n rate o~ : g / aec. 

The screenlng procedure can be used to det.en:llne eml.aSl.ons li=.1ts at !llt.es where the nearest. 
met.eorologlcal ( S~) stat.ion is not. representat.ive ot the meteorology at. t.he ait.e. !~ the screen snows t.hat. 
e~GS10na from t.he Glte are adequat.ely protective, then the need to collect. site-specif!c met.eorolaglca l data 
can be elimlnated. 

The screening procedure is generally most helpful for facilit.ies meet.ing one or more ot' t.he followlng 
condi tions: 

• Multipl e staCKS with s ubstant.ial l y d!fferent. release specificat.ions (e . g., stack heights d~~~e= by 
>50 percent, exit temperatures differ by >50 OK, or t.he exit. flow rates differ by more than a fact.or a~ 2 ) , 

• Terra i n l ocated between 1 km and 5 km from the site increases ln elevation by more than t.he pnyslca l 
height of t he shortest stack ( i.e., t.he facility is locat.ed in complex t.errain ) , or 

• Signlficant distance between the facility'S stacks and the Bite boundary [guidance on det.e~ nlng 

.... hether a dlStance lS "signi ficant" 1s provided in Step 6(B ) o~ t.he procedure l . 

Steps 1 through 9 of the screening procedure present a simplified met.hod for determlning emlss i ons 
based on the use of the "worst-case" stack. If the simplified method shows that. desired feed rates resu lt. in 
em4SS10nS t.hat exceed allowable limits for one or more pollut&n~s, a refined analysis to examine the em~ssicns 
from each stack can be conducted. This multiple- stack method is presented in Step 10. 

Step 1-
Step 2. 

Step J. 
Step , . 

The steps i nvolved in screening methodology are as follows: 

Define Source Characteristics 
Determine the Applicabilit.y of the screening Procedure 
Select the Worst-Case Stack 
Verify Gooo Engineering Practice ( GEP ) Criteria 

Step 5 . 
Step 6. 

Det.ermine t.he Effective Stack Beight and Terrain-Adjusted Effective Stack Beight 
Classify the Site as Urban or Rural 

Step 7. Determine Maximum Dispersion Coefficients 
Step 8 . Est.imate M.axlll:um Ambient. Air Concentrat.ions 
st.ep 9. Oet.er~ne Compliance With Regulatory Limits 
Step 1C . Multiple Stack Methoo 

St.e p 1 : Define Source Charac~erist.ics 

Provide the following source data: 2 

FCOTNO!'E: "',oj'orkshee t space i s provi ded for t.hree stacks. If t.he facility has additional stacks, copy 
~he ferm and revise stack ident~~!cat.ion numDers for " 5, etc. 

Stacie Da t.a: 

?hysica l st.ack height. 
101 
Exhaus~ t. emperat.ure 
( o !,\) 

Flow rat.e (~J/Sec) 

Nearby Building D!mens~ons 

Stack 
No. 1 

Stack 
No.2 

Suck 
No. ) 

Consider a ll buildings with i n five building height.s or five maximum proJected widths of the suck(s ) . 
Fc:- t.he bui l d!nt; ',; i ~':. t.l':e g:-eates~ height., f i ll in ~e spaces below. 

3u~:d:~ t; Helght. ( ~ ) ------ ~ ----------------------- ---------------
~ax~~ ~rcJ ec~ed ~uild~~g widt.h (m)-----------------------------
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Nearby Terrain Data 

Determine max~um terra~n r ise for the following three distance ranges froc t.he facil!~y (not requ~red 
_. the h~ghest stack is less than 10 ~ in he~ght ) : 

______________ 1 ml ___ _________ 1 ml _____________ , ml 

0 - 0 .5 kill 0-2.5 km 

Distance from facility to nearest shoreline (km) ----------------
Valley w~dth (km)- --- ------------ - --- -------- ------ - ----- -------

Step 2 : Determine the Applicability of the Screening Procedure 

Fill in the following data: 

Is the facility in a valley < km in wi dth? 

Is the terrain rise within 1 km of t he facility greater than the physical stack 
height of the tallest stack? (Only applies to StaCKS 520 mater. in height) 

Is the d~stance to the nearest shoreline <5 km? (Only applies to facilities with 
StaCKS s20 meters in height) 

For the building li sted i n Step 1, i s the closest property boundary <5 times the 
building height or <5 times the maximum projected building width? (Only applies to 
facilities wi th a stack height <2 . 5 times the building height ) 

0-5 kill 

Yes No 

If the answer is "no" to all the preceding questions , the n the BWCAQSP is acceptable. If the answer to 
any question is " yes" , the procedure is not acceptable . 

Step 3 : Select the Worst - Case Stack 

If the facilit.y has several staCKs, a worst - case stack mu s t be chosen to conservatively represent 
release conditions at the facility. Follow the steps below to identify the worst-case stack . 

Apply the following equation to each stack: 

K '" HVT 

'.;oere : 

v 

an arbitrary parameter accounting for the relative infl uence of the stack hei~ht and plume rise. 
Phys~cal stack helght (m) 
: 10'01 ra.tB ( =3, S8C ) 

Exhaust temperature (O~) 

Complet.e the following table t.o compute the "J!:" value for each stack: 

St.a,c:k So . Stack height X 
1" 1 

Flow ra~e 
(mJ'sec ) 

x Exit temp 
(O ~ ) 

K 

x 
X 
X 

X 
X 
X 
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through X 

Select the stack with the l owest ' ''!':'' va lue. Th i s is 'the wors't-case stack t~.at wil l be usee! fer St.eps , 
t ,.:o .... Ii;n s . 

Worst-Case St ack is identified as Stack No. -----
St e p 4: Verify Good Engineering Practice (GEP ) Cr~te=~a 

Conf i rm that the selected worst-case staCK meets Good Engineering Practice (GEF ) criteria. The st.aCK 
height to be used in the Bubsequen't steps of this procedu.e must not be gr eater 'than the max~cum GEP. Max~~ 
and ml.nimum GEP stack heights are def i ned as fol l ows: 

eEl:' ( ::unirnum ) .. H .. ( 1.5 x L ) 

GEP (maxl.mum ) • greater of 65 ro or 
H .. (L5XL) 

where: 

H hel.ght of the building selec t.ee :~ Step : ~sasured fron ground l eve l elevation at t he base of the 
syck 

L the le~uer dimension of the ne:'<;ht or pro Jec ted wid't.."l of t.he building se l ected in St.ep 1 

Record the follow i ng data f o r ~~e worst- case stack: 

Stack height (m) .. ______ _ 

H(m ) 
LI ' I • ___ _ 

Then compute the following: 

GEP ( m.l.nimum ) ( m) 

GEP ( ma:nmum ) ( m) - _____ _ 

• If the physical height. of t.he worst - case stack exceeds the maximum GEP, then use the maximum GEP 
. stack height. for the subsequent. staps o! this ana l ysls; 

• If t.he physical height. of : ~e ~or8t -ca8e s t ack is leas than the minimum GEP, then use generic source 
number : 1 as t.he selected source fo; :~~~er anal ysl s ana proceec c~rectly to Step 6; 

• 1: f t.he phys~cal height of ::-:e .... orst-cass s:ack is bet:.\w"gen t.he minimum and maximum GEP, t.han use the 
actual phys~cal suck height:. for the 8 ',; ~sequent SUlpS of !.his ana l YSiS. 

s tep 5 : ~eter~ne the Effect.ive Stac ~ ~ e:;~t. and t.~e 7errain-Ad Jus t ed Effective Stack Height (TAESB ) 

7he effect.!ve st.aclt heigh: : 5 a:: :..::lpona.-:t :a::tor i~ clspersion modeling. The effective stack height 
i s the phys~cal height of t.he staCK ~ . _s ~ l ume rlse. ~s speCif i ed : r. step 4, the StaCk height used to estLmate 
t. ~e effect.~ve stack he~ght mU8~ ~O t ex ::eec GEP re~~ ::~ants. Pl ume ::.se is a funct~on of t.he stack exit gas 
: emperature and f l ow rate. 

In this a nalYSiS, the effec: :'/8 sack hel; .· . ... : s used :0 select !.he generic source that represents the 
dispers i on characterlst.lcs of the fa :: : : : :'1'. For : a:: ::: ::es locatec ln flat terrain and for all facilities with 
worst - case stacks less than or eq ·.la: := : :; :Deter s ::-. ~elqht, ; ensrl c source numbers are selected etrictly on 
:!":e bas~s o f effect:.::.ve st:.ack h e~g::: . ::-. a :: ot.he!" :: ases . t.he e!!ect!ve stack he i ght is funher ad j usted to take 
into account the terra~n rise near t~e :ac~ lity . :-~. :5 ··:ernl.lr.-a::: j ',; sted effect.ive suck height" (TAESH ) 1s then 
ueed to select the generiC source r.~: :.nat re p re8e~ts the d:.sperslon charact.erist.ics of the facilit.y. Follow 
the st:.eps below to ident!fy the ef! ec :: ·/e s t.ack .'": e: :;.-.: . :he TA.E SE • · ... nare appliCable), and the corresponding 
generlc so~rce nu=ner. 

( A) Co t.o ':'able 5 . 0 - 1 and ! :~. :: ::-:e plU!De : : s e value c ::!":e spo~ci ng to t he stack t emperature and ex i t:. 
f low rate fer t he worst - case StaCK ce : e ~lned ~r. S :e ~ ~ . 

Pl~ rise .. _______ 1. 1 

( B ) Add the p l ume r :lse t o t~e G::::? suck ::e:;,.: of the .... orst.-case stack determined in Steps J and 4. 

GEP staCK hel.ght. : ~) Pll.!!:lB : :se (m) Effective suck 
heignt ( ~) 
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( C) Go to ~he firs~ column of Table 5.0-2 and iden~ify ~he range o! ef!ec~ive SLaCK hei;,-~s that 
l,-c:udes the e!fect1ve stacK helgr.t est~ted in Step SIB) . Record the generlc so~ce n~r t~at Ccrres?o,-cs 
to t,-l.S range. 

Gener1C source numner - __________ __ 

( D) I! the source is located in flat terrain 3 , or i ! ~~e generlc source number i dent~!led In Ste ? 5 : C ) 
above is 1 o r 11 (regard l ess of terraln classification), uae the generlc source number de te rmlned in Step SIC) 
and proce~ed directly to Step 6. Otherwise, continue to Step 5 (£). 

~The terra in is considered flat and terrain adjus~ant fa c~ors are not used if the maxi mum terraln 
rise w1thin S km of the facility (see Step 1 ) i s leas than 10 percent of the pnyslcal staCK hel~;.t a! 
the worst-case staCK. 

t E) For ~hose situations where the conditions in Step 5(0 ) do not apply, the effective StaCK helg~t 
mu s t De adJusted for terraln. The TAESH for each distance range lS c~mputed by sUDtraC~ln9 the terraln rlse 
w1thln tne dls tance range from the effectlve staCK height.' 

FOOTNOTE: ~Refsr to Step 1 for terrain ad justment data. Note tha~ the distance fro~ the source to tne 
outer radi i of each range i s used.. For example, for tne range >0 .S-2.5 kJiI, the maximum terraln =.lse .l n 
the range 0 . 0-2.S km is used . 

Table S.O-l . -Estimated Plume Rise (in Meters) Basad on Stack Exit Flow Rate and Gas Temperature 

Exhaus t Temperature ( C~) 

<0 . 5 

0 .5-0 . 9 
LO-1.9 
2.0-2.9 
3 . 0-3 . 9 

4. 0-4 .9 
5.0-7.4 

7.5-9.9 
: 0 . 0 - 12 . ' 
: 2.S - 1".9 
15.0-19.9 
20 . 0-2 ~. 9 

25. 0-29 . 9 
30. 0- H . 9 
3S . 0- 39.9 
~ 0 . 0- 4 9.9 

50 . 0 -59.9 

60 . 0-69. 9 
70 . 0 - 79.9 
80 . 0- 89.9 
90 . 0 -99.9 

:00.0-1:9 . 9 
:20 . 0 - 1)9 . 9 

: ': 0 . 0 - 159 . 9 
:60 . 0-: :'<;; . 9 
180 . 0 - 199 .9 
>::'99.9 

<325 

o 
o 
o 
o 
o 
1 
2 

, 
5 
6 
7 , 
9 
10 

" 
16 

" '9 
21 
22 
23 

25 
26 
26 

325-
349 

o 
o 
o 
o 

2 
] 

5 
6 

, 
10 
12 

" " 17 
21 
22 

" 25 
26 
26 

" ]0 

J1 
32 
3l 

350-
]99 

o 
o 
o 

2 
4 
5 , 
10 

12 
13 
17 
20 
22 

" 24 

26 
27 
29 
3 0 

Jl 

" ]5 

]6 

]8 

40 
41 

400-
449 

o 
o 
o 
] 

5 
6 , 
12 
15 
18 
20 

" 25 
26 

" 29 
Jl 
3l 
]5 

]6 

]8 

]9 

42 

44 
46 

" 49 

450-
499 

o 
o 

4 

6 , 
10 
15 
19 
22 

" 25 
27 
29 
]0 

" 34 
]6 

]8 

40 

" 43 
46 

" 50 
52 

54 

SOO -
599 

o 
o 

4 
7 

10 
12 
17 
21 
2] 

24 

27 
29 
]l 

" 34 
]6 

]9 

" 42 
44 
46 

49 
S! 

" 56 
sa 

600 -
699 

o 
o 
2 
6 
9 

12 
14 

20 

" 
26 
29 
Jl 
]] 

]5 

]6 

]9 
42 
44 

46 

" 49 
52 

55 
sa 
60 
62 

700 -

799 

o 
o 
] 

6 
10 
1] 

16 
22 
24 

26 
27 
30 

" ]5 

]6 

]8 

41 

43 
46 

" 50 

52 
55 
sa 
60 
63 
65 

800-
999 

- 0 
1 
] 

7 

11 
14 
17 
22 
25 
27 

" Jl 
3l 
]6 

37 
39 

" 45 
47 
49 
51 

53 
56 
59 
62 
65 
67 

1000-

1499 

o 
1 
3 , 
12 
15 
19 
23 
26 

" 29 

" ]5 

37 
39 
41 
44 

47 
49 
51 

53 
55 
59 
62 
65 
67 
69 

>1499 

o 
1 , 
9 
1] 

17 
21 
24 

27 
29 
Jl 
3, 
]6 

39 
41 

42 

46 
49 
51 
54 

56 
58 
51 

65 
67 
70 

73 
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Table 5.0-2-Selec~ion of Generic Source Number 

E!fec~ive SLack heignt (m) 

< 10.0 
10.0- H. 9 
15.0- 19.9 
20 . 0-24.9 
25.0-30 . 9 
31. 0- '01. 9 
42.0-52.9 
53 . 0-64. 9 
65.0-122 . 9 
113. 0 .. 
DOW'nwas h 

Generic 
source No . 

2 

, 
5 

• 
7 , 
9 
10 
11 

Table 5.0-3.-Classifica~ion of Land Use Types 

Type::' 

Il 
I2 
01 
R1 

.2 
R3 
R4 

A1 

" AJ 
A4 

A5 

, 

Deecription 

Heavy Industrial 
Light/Moderate Industrial 
Commerc i al 
Cammon Residential (NOrma l 
Easement.s ) 
Compac~ Residential (S1 ng l e Family ) 
Compac~ Residen~ial ( Mul~i -Fami ly ) 

Est.at.e Residential (Mult.i-Acre 
Plota ) 
Metropoli tan Natural 
Agricul tura l 
Undeveloped (Grasses / Weeds ) 
Undeveloped (Heavily Wooded) 
wa~er Surfaces 

Urban or rural 
designa~10n2 

Urban 
Urban 
Urban 
Rural 

Ur ban 
Rural 
Rural 

Rural 
Rural 
Rural 
Rural 
Rural 

FOOTNOTE: -EPA. Guideline on Air Quality Models (Revised), EPA-450/2-78-027, Office of Air Quality 
Plann~ng and Standards, Research Triangle Park, Nor~~ Carolina, July, 1986 . 

FOOTNarE : 2 Auer, August E. Jr., " Correlat.ion of Land Use and Cover with meteorological Anomalies," 
Journal of Applied Meteorology, pp. 636-643, 1978. 

J:s~ance range 
( iu:! ) 

0 . ,:)-0.5 
>0.5-2 . 5 
>2.5-5.0 

E!!ec~ive stack
he~gh~ ( 0) [ SBe 

s~ep 5(B) 1 

Maximum ~errain
rise ( 1: ) '( SBe 

Step 1 ) 
TAESH (m) 

, 
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!! the terrain rise for any of the distance ranges is greater than the effective stack he1g~~. set ~he 
~AESH equal to zero and use gener1c source numbe: ~ !or that distance r~~ge, 

Record the generic source numoers from Table 5.0-2 based on each of the TAESH values. 

Distance range (km ) 

0 . 0-0 . 5 ---------- ------- ----------------
>0.5-2.5 ------------------- -- ------- --- --
>2.5-5.0 ------------------- -- ----- --- -----

Step 6 : Classify the Site as Ur04n or Rura l 

Generic source No. (a fter 
terrain adjustment) 

(A) Classify the land use near ':he fad.l:~y 4S either urban or rural by de'term1ning 'the percen'tage of 
urban land use types las defined in Table J; for !~~~er guidance see the footnoted references) that fall 
with1n ) km of ~he faCility,S 

, 
FOOTNarE: J':'he delineat:l.on o! ~roan and r~a: areas, can be difficult for 'the residential-type areas 
lis'ted in Table 5.0-3. The degree of resoLot.:.on in Table 5.0-3 for residential areas often cannot be 
i dentified without conduc~ing s.:.te area l ns pections. :t.is process can require e~enaive analysis. 
which, for lI"any applicatJ.ons , =a:;, be great':' )' streamlined without sacrificing confidence in selectJ.ng 
'the appropriate urban or ~ra l claasifica t.:.on. ~he fundamental simplifying assumption is baaed on the 
prell1ise that many applicatlona '.' ill have C. 8.H-CUt uroan / rural designations, 1.e., !lOst will be in 
rural settings that can be def.:.:;,.:.tively c~aracteri%ed through a review of aerial photographs, zoning 
maps, or U.S. Geological Survey topographlca l maps. 

Method Us ed to Estimate 
Percent Urban Land Use: 

Est i maLed Percentages 

Planimet.er 

Rural 

:~ -::he urtlan land use percer:';.a::e ':'9 les6 ':..R.a..-. c r equa l to 30 percenL based on a visual est.ilIlat.e, or 50 
percent based on a planLmeter, t he : oca. :and use ~6 cons1dered rura~. Otherwise, the local land use is 
consldered urban. 

C:a6Bifica'tion 
( check 
applicable 
space) . 

·.: : ::an Rural 

(3 ) Based on the TAESH and ::-.e \,.;.!'Od.n / n:ra: :: . ass1f1ca:.:.c:;, c ! surrounding land use, use the follcwing 
:.able to det.e!1Ill.ne the threshold d!sta:-.=e Oetween 05:-.)' 9~CK an= :''-.9 nearest facility boundary. 

:erral.n adjusLed effecLlve stack 
heJ.ght range t m) 

~-9.9 

:.:.st.ance I :: : 

::c 

Rural 

lOa 
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10- 10< . 9 200 
! :- :S . 9 200 
20-2 '- ; 200 
2:-30 . 9 2CO 
':::- 41.9 200 
42-52 . 9 250 
5)-64.9 JOO 
65-: .. 2.9 400 

::.13· 700 

Record the following information: 

'!hreshold distance from the table (!Il): 

Minimum distance from any SLack to property Douncary ( m) : 

, .. 
: : : :. 

I !: t.he minimWD distance between any SUlCK and the ne.ares: ~acll!.ty x.;..-.ca:-y is 9~eat.er tha.'l t. he 
t.r.resnold distance, the surrounding buffer dl.stance lS conslcerec el.gn1!ica:-..... a::=. t.he facili:y 15 lik.ely :0 
benefit. from use of the HWCAQSP relat.ive to the Tier: and :: :.:..:.:..:s ISse C:S:::·';SS!Or'. of benef.:..ts !:rom us!n; 
HWCAQSP in Introduction section). 

Step 7: Determine Maximum Dispersion Coefficient.s 

(A) Determine maximum average hourly d1spe,:s10n coe!~:=:ent.s. Base<: ::: :: -:.r:e results of Step 6 (A), 
select. either Table 5 . 0 - 4 ( urban ) or Table 5. 0-5 ( .: ·.;.:al ) t.o det.e:--1ne the 1::4X':":;':': average hOl.!rly cispe.rsl.on 
coeff:cl.ent. 6 For flat terrain [defined in Step 5 ( D :~ and for a:: sltes ~l:~ ;enBrlc source numoers 1 or 11, 
use Step 7(A) (1). For rolling or Co:nplBX terr.un ( BXc luding generlc sources :-:..;.=.!Jers 1 and 11), use Step 7 ( A) 
( 2 ) . 

FOOTNOTE : 6For t.he di s tance range 6 t.o 20 ki:omet.ers, ~ene.ric source ~~er 
conservatively represent the maxlmWD dlspers10n coef~!=.:..ent. 

is used t.o 

( 1 ) Search down the appropriate gener1~ 
~inl~~ f ence li ne distance listed in Step 6 (8 ) . 
enco'..:nt.erec . 

source "umber :::::: ::.~ (based :::::-. St.ep 5(C) ), beginning at t.he 
Reco :-d t.he ltax:.:: .. = average ::::n;= .!.y dispersion coe!!!cient. 

FOOTNOTE : 7Exclude all dist.ances that. are c:oser to t.::e :ac~lit.y t.~4:. t.::e property boundary. For 
example, if the act.ual dist.ance t.o the nearest propert.y :loundary 16 255 :Det.ers, begin at. t.he 300 meter 
dist.4nce in Tables 5.0-4 and 5.0-5. 

~ax~~~ Average Sourly Disperslon 

;:ceffic1ent. 

( 2 ) For eact of the t~ree distance-based gene.:ic sou=ce ~~rs list.ed :~ St.ep 5 ( E) . search dawn t.he 
ap?ro;:nat.e gener~c source nu=.oer cal~"llns, bog1r .. l1.:..ng at. -:.he !:.~::.:...=u.= fenceli:1B clstance list.ed in Step 6(B ) . 
Not.e t.~at different. col~s may be used far each of the t.hree c.:..stdnce ranges .:..f there is a need for terrain 
ad j us~ent.. Record the maxlm~ dispers10n coefficient for eac~ ~ener~c source r.~r. 

~istance ra nge (km) 

: . 0 - 0 .5 
> O . 5- ~.5 

>2.5-5 . 0 

Generic source No. 
[ from Step 5(E)) 

Maximum dispersion 
coeffici~nt (p9/m J /ml 
sec ) 
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Table 5 . 0-4 . -IScr Pr edicar.ed Maximum Concentrations (,U G/M3 ) 4 !o!' Hazardous Olasr.e Cc::.cus't.Ors Us ing iJ!' :lan 
Conc;.t;.ons 

Dis
tance 

·1 10< ) 

0 . 20 
0.25 
0.30 
0. 35 
0. 40 
0 . 45 
0. 50 
0.55 
0.60 
0 .65 
0 . 70 
0;75 
O.BO 
0 .B5 
0.90 
0. 95 
1. 00 
1.10 
1.20 
1.30 
1.40 
1.50 
: .60 
1. 70 
::'.BO 
1.90 
2 . 00 
2 . 25 
:! . 50 
2 . 75 
3.00 
4.00 
5.00 
6 . 00 
7.00 
8 . 00 
9.00 
10 .00 
15 .00 
20.00 

Gener 
ic 
Source 
11 
«10M) 

6S0.1 
521. 9 
407.7 
326 . 2 
26B . 5 
240 . S 
21S.5 
200 . 3 
185 .1 
172 . 2 
161. 2 
151.6 
143.2 
135 . S 
129 . 2 
123.3 
11S . 0 
108.8 
101.1 
94 . 6 
89.0 
84. 1 
79 . 8 
76.0 
72 . 7 
69.6 
66.9 
61.1 
56 .4 
52 . 6 
49.3 
40.2 
34.5 
30.7 
27 .8 
25 . 5 
23 .8 
22 .3 
17 . 6 
15 . 0 

Gener
ic 
Source 

'2 
( 10M) 

517.5 
418.2 
351. 7 
304 . 2 
268.5 
240.7 
21B.5 
200 . 3 
185 . 1 
172 .2 
161.2 
151.6 
143. :: 
13~. ~-

129.2 
123.3 
118.0 
108 . 0 
101.1 
94.6 
89.0 
84.1 
79 .8 
76.0 
72.7 
69.6 
66.9 
61.1 
56.4 
52.6 
49 . 3 
40.2 
34.5 
30.7 
27.8 
25.5 
23 . 8 
22.3 
17.6 
15.0 

Gener
ic 
Source 
IJ 
(1 5M ) 

368.7 
303.7 
256.2 
221.6 
195.6 
175.4 
159.2 
145.9 
134.9 
125.5 
117.4 
110.5 
104.4 
99.0 
94.2 
89 . 9 
86 . 0 
79 . 3 
73.7 
68.9 
64.8 
61.3 
58.2 
55.4 
53 . 0 
50.7 
48.8 
44.5 

41. : 
38.3 
35.9 
29 . 3 
25.2 
30.7 
27.8 
25 .5 
23 . 8 
22 .3 
17.6 
15.0 

Gener
i c 
Source .. 
( 20M ) 

268.7 
232.6 
199 . 0 
172.7 
152 . 5 
136.7 
124 .1 
ll3. 8 
105.1 
97.& 
91.6 
86.1 
81.4 
77 .2 
73.4 
70 .1 
67.0 
61.8 
57.4 
53 . 7 
50 . 6 
47.8 
45.4 
43.2 
41.3 
39.6 
38.0 
34 . 7 
32.1 
29.9 
2B.O 
22.8 
19 .6 
30 .7 
37.8 
25 . 5 
23.S 
22. 3 
17.6 
15.0 

Gener-
1c 
Source 

" (2 5M) 

168 . 5 
163 . 0 
147.0 
130 .2 
115. 7 
103 .9 
94.4 
86.5 
80.0 
14.4 
69.6 
65.5 
61.9 
58 . 7 
55.8 
53.3 
51.0 
41 . 0 
43.7 
40.9 
3& .5 
36.3 
34 . 5 
32.9 
31. 4 
JO. 1 
28.9 
26.4 
24. 4 
22.7 
21.3 
17.4 
14.9 
30 . 7 
27.8 
25.5 
2). 8 
22.3 
17.6 
15.0 

Gener 
ic 
Source 
'6 
( 31M) 

129.8 
12 ,L 2 
119.3 
107 .9 
97.1 
87.6 
79.7 
73.1 
67.6 
62.9 
58.9 
55. 4 
52.3 
49.6 
47.2 
45. 0 
43.1 
39.7 
36 .9 
34.5 
32 .5 
30.7 
29.2 
27.8 
26.5 
25.4 
24.4 
22.3 
20.6 
19.2 
18.0 
14.7 
12.6 
30. 7 
27.8 
25.5 
23 . 8 
22.3 
17.6 
15 . 0 

FOOTNOTE: aBaaed on 4 1 Gram/Second Emission Rate 

Gener
ic 
Source 

" ( 42M ) 

63.4 
67.6 
63.5 
60.0 
59.6 
56.6 
52 . 9 
49.2 
45.S 
42.7 
40 . 1 
37.7 
35.6 
3).& 
32.1 
)0.7 
29.4 
27.1 
25.2 
23.5 
22 .1 
20.9 
19.9 
18.9 
1&.1 
17 . 3 
16.7 
15.2 
14.0 
::'0.0 

9.' 
7.6 

6.6 
30.7 
27.& 
25 . 5 
23. 8 
22 .3 
17.6 
15 .0 

Gener
ic 
Source ,8 
( 53M) 

30 . 1 
3& . 5 
41.5 
40. 5 
37.8 
37.2 
36 .7 
35.4 
33.8 
32.0 
30 . 2 
2B.6 
27.1 
25.7 
24.5 
23.4 
22.4 
20.6 
19.2 
18.0 
16.9 
16.0 
15.2 
14.4 
13.8 
13 .2 
12.7 
11.6 
10. 7 
10.0 
9. ' 
7 .6 
6.6 
30.7 
27.8 
25.5 
23.8 
22.3 
17 .6 
15.0 

Gener 
,c 
Source 
. 9 
( 65M ) 

18 .4 
19.8 
25.0 
27.3 
27 . 4 
26.3 
24.7 
2 4.5 
24.3 
23.7 
22.9 
22.0 
21.1 
20.2 
19.3 
IS.5 
17.7 
16.4 
15.2 
14.2 
13.4 
12 . 7 
12.0 
11.4 
10.9 
10.5 
10.1 
9.2 
8.5 
7 .9 

7.' 
6.1 
5.2 
30.7 
27. S 
25.5 
23.8 
22.3 
17.6 
15 .0 

Gener
ic 
Source 
110 

( 113M) 

: . 6 
3 .2 
.. . 2 
5.4 
5.8 
5 . 8 
5.8 
6.6 
7 .1 

7.' 
7.5 
7.5 
7.' 
7 .2 
7 . 0 
6.8 
6.5 
6.5 
6 . ' 
6 . 3 
6.1 

5.' 
5 .6 
S •• 

5.2 
5.0 
' . 8 

••• 
•. 1 

3.8 
3 . 6 

2.' 
2.5 
30.7 
27.8 
25.5 
23 .8 
22.3 
17.6 
15. 01 

Gene.r-

;.c 

Source 
;11 
( Down

loIasn ) 

662.3 
500 . 0 
389.3 
311. 9 
268.5 
240 . 8 
218 . 5 
200 .3 
1S5.1 
172,. 2 
161.2 
151.6 
U3.2 
135 . S 
129 . 2 
123.3 
118 . 0 
108. 8 
101.1 
94.6 
89.0 
8(' .1 
79.S 
76.0 
72.7 
69.6 
66.9 
61.1 
56.4 
52.6 
49. ) 
40.2 
34.5 
30 .7 
27.S 
25.5 
23 .S 
22 .3 
17.6 
15 . 0 
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tt".roc.gh X 

Table 5 . 0-5.-IScr Predicated ~4Ximum Concentrations ( ~G/M3 ) a ~c= Bazardous Wast.e Co~c.stcrs US1:'~ ~=b~~ 
:::ondl':.lons 

Dis
tance 
( KM) 

C.20 
0.25 
0 .30 
0 .35 
0 .40 
0 .45 
0 .50 
0.55 
0.60 
0 . 65 
0.70 
0.75 
0.80 
0 .85 
0.90 
0.95 
:.00 
1.10 
1. 20 
1.30 
1..40 
1.50 
~.60 

1. 70 
: . 80 
: . 90 
2.00 
2.25 
2.50 
2. 75 
3.00 

" .00 
5 . 00 
6 . 00 
7.00 
8.00 
9.00 
: 0 .00 
:5.00 
20.00 

Gener-
':'c 

Source 

" «10M) 

1771.1 
1310.5 
1002 . 3 
798.4 
556.9 
6.21. 5 
633 . 5 
6)0 . 1 
516.5 
595. 7 
573 . 2 

546.9 
520 . 9 
495.7 
471.5 
448.5 
426.8 
387.5 
353.5 
32).0 
296 . 6 
273 . 3 
252. 7 
234 . 5 
218.3 
203.7 
190.7 
164.4 
143. i 
:27. a 
::3.4 
78.6 
59 . 1 
56. 7 
';0.4 
35.8 
3:;.2 
9. , 

20.5 
15 . 9 

Gener
ic 
Source 
,2 
( 10M) 

670.3 
578.4 
629 . 2 
569.6 
516.5 
471. : 
432.4 
399.2 
370 . 4 
345.4 
323.4 
304.0 
286.8 
271.5 
257.8 
245 . 4 
234.2 
214 . 7 
198.4 
189 .6 
182 . 2 
174 . 6 
167.0 
159 .6 
:52.4 
145.6 
139 .1 
124.5 
112 . 1 
101. 5 
92 .4 
67.3 
54 . 6 
46.7 
40.4 
35 . 8 
32 . 2 
29 . 4 
20.5 
15.9 

Gener
ic 
Source 

" ( 15M) 

308 . 6 
316.9 
303.4 
282.J 
278.7 
277 .6 
272 . 0 
263.8 
254.0 
243 . 6 
232.9 
222.3 
212.1 
202.4 
193.3 
184.7 
176 .8 
162.5 
150.3 
139.9 
DO.8 
122.9 
115 . 9 
109 . 7 
104.1 
99.1 
94 . 6 
85 . 1 
77 .3 
70.9 
65.6 
50.6 
41.4 
46.7 
40.4 
35.8 
32 .2 
29 . 4 
20.S 
15.9 

Gener
ic 
Source .. 
(20M) 

176 . 8 
183.6 
199 . 1 
200 . 7 
194.4 
184.3 
172.7 
168.0 
169.1 
168 . 1 
165 . 5 
162. 0 
157.7 
153.0 
148.1 
143.1 
138.1 
128.2 
119.3 
111.5 
104.5 
98.3 
92.8 
87.9 
83.5 
79.5 
75.9 
68.3 
62.1 
56.9 
52.6 
40.6 
33.2 
46.7 
40.4 
35.8 
32.2 
29.4 
20.5 
15.9 

Gener
ic 
Source 

" ( 25M) 

102.8 
104.6 
100.4 
117.0 
125.2 
127.5 
125 . 7 
121.5 
116 . 2 
110.3 
104.5 
98.8 
98.8 
99 . 0 
98.6 
97 . 6 
96 . 3 
91.9 
87.4 
82.9 
78 . 7 
74.7 
71 . 0 
67.6 
64.4 
61.5 
58.8 
53.0 
48.2 
38.1 
35.2 
27.2 
22 . 2 
46.7 
40 . 4 
35.8 
32.2 
29.4 
20.5 
15.9 

Gener
ic 
Source 
,6 
{3lHl 

76.5 
71.6 
7S . C 
71.: 
82.7 
89.7 
92.9 
93.3 
91.8 
89 . 2 
85.8 
62.2 
76.5 
14 .9 
71.4 
12 .3 
12.6 
71.1 
69 . 1 
66.7 
64.2 
61.6 
59.1 
56.7 
54.3 
52.1 
50.0 
45.4 
41.4 
38.1 
35 .2 
27.2 
22 .2 
46.7 
40.4 
35.8 
32.2 
29.4 
20.5 
15.9 

~007S~: aBased on ~ 1 Gram/Second E~sslon Ra~e 

Gener
ic 
Source 

" ( ';2M) 

28.0 
38.0 
39 . 7 
36.3 
25.3 
35.6 
34.4 
38.6 
42.6 
45 . 3 
47 . 0 
41.7 
47.8 
47.4 
45.6 
45.6 
44.4 
41.8 
39.1 
36 .6 
34.3 
32.3 
31.8 
31.6 
31.3 
30.9 
30.4 
28.9 
27.2 
25.6 
24.0 
29.0 
!5.6 
46 . 7 
40.4 
35.8 
32.2 
29.4 
20.5 
15.9 

Gener
ic 
Source 
IS 
( 53!"!) 

10 . : 
17 .6 
24 . 0 
25 . 9 
24.6 
21.7 
2:.6 
22 . 1 
21.7 
20.9 
23.3 
25.5 
27.1 
28.3 
29.1 
29.6 
29 . 8 
29.5 
28.6 
27 . 5 
26.2 
24.9 
23.6 
22.5 
21.4 
20.4 
19.5 
18.1 
17.9 
17.5 
17. 0 
14 . 3 
12 . 0 
46.7 
40.4 
35.8 
32.2 
29.4 
20.5 
15.9 

Gene=
ic 
5oc.rce 
.9 
( 65M ) 

3 . 5 
7 . 9 
12 . 6 
16 . 8 
18.1 
: 7 .6 
15.9 
13.6 
14.3 
14.7 
14.6 
14.3 
13.8 
15.0 
16.3 
17 . 3 
18.2 
19.3 
19.8 
19.8 
19.5 
19.0 
18.4 
17.7 
17.0 
16 .3 
15.7 
14.2 
12.9 
U.S 
11. 2 
10.4 
9. J 

46.7 
40.4 
35.8 
32.2 
29.4 
20.5 
15.9 

Gene=-

50 .... =ce 
",0 
( l:JM ) 

0.0 
0.2 
O.S 
: . s 
3 . :. 

4. 3 
:; . 5 
6 . 5 
6 . 7 

6.' 
5.9 
5.5 
5.1 
' . 7 
4.5 

'.2 
':' . 0 
3 . 9 
4.1 

'.2 
4.2 
4.2 
4.2 

'.J 
'.5 
'.S 
5.1 
5.4 
5.5 

5.4 
5.2 

4.3 
J.5 
46.7 
40.4 

35.8 
32.2 
29.4 
20.5 
15.9 

Gene.!'-

50'.l=ce 
nl 
( OO\olTI

'.;ash ) 

135 0 . 8 
:22 7 . 3 
::':'9. 3 
;'023 . 8 
9 38.9 
8 51 . 8 
787 . 8 
730.6 
676.4 
633.':' 
592.0 
554 . 6 
522 . : 
491.8 
464 . 2 
438 . 9 
415.S 
375 . 0 
340.3 
310.4 
284 . 6 
262.0 
242.2 
224.7 
211. 9 
198.4 
186.3 
160.8 
140.7 
124. 5 
112.5 
78.3 
58 . 8 
46. 7 
40.4 
35.8 
32.2 
29.4 
20.5 
15.9 

( 5 ; Deten::.l.r:e an.~uallhourly ratio for =-..:.ra1 analys:1.5. :he maximum average aMual C:!ispers~or: 

coef~ic~ent :s a~prcx~ted by multiplYlng the maxl~~ hourly dispersion coefficient ( identi~led :n St.ep 7( A) 
~y the approprlate rat!o select lor: ~=o~ Table 5.0-6. 7he generic source number(e) [from Steps 5(C) or 5(El l , 
urban/rural designl!.tlon (~rOlll Step 6), and the terrain ~ype I!.re used to select the appropria~e scaling factor . 
!Jse the r,onco=?lex terralr: desiqnat.ion for all sources located in flat. t.errain. for all sources ..,nere the 
physlca l stac~ ~elg~t. of t.~e ",oIorst-case staCK 1s les8 than or equal to 10 m. for all sources where the ",oIorst
case stack :5 :es9 than ':.he min~um GEP, and fo= ~~ose sources ",oIhere all of the TAESH vai~e8 in Step 5fE) are 
;=eat,er :~ar: ze=c. ~se the complex t,er=aln deslgnat,lon !D all other sltuat!ona. 
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( C ) Determine maximum average annua l c ispers: on coe(!:=:en-:.. -::'e =:.ax:=·.:.= average anr. ... a l c!.lspers.lo::; 
coeff i cient i s detenuned by t:Jult.lpl Ylng the m.a.x:=-..:;: ;.0u= 1y c: :s ;::>ers10n coe!!.:. :: .:.e:::: (St.ep 7 ( A ) ) by :-:'9 
correspond.lng annual/hourly ratl.O (S tep 7(B) ) . 

Terrain 

Flat 

Distance from 
stack (ml 

0-2 0 . 0 
0 - 0.5 
>0.5-2.5 

Generic source 
No. 

MaxJ;:':'= :-.ourly 
disperslon co
ef!!c:en::. 
(.ut;/Cl3/ c; , seC) 

A:-.::ua l hourly 
Max.l..Clum a nnua l 
dispersior. co- · 
effic.lent 
(.u9/ Cl3 /g/eec): 

Rolling or 
COClplex 

>2.5 -5. 0 
>5.0-20.0 

FOOTNOTE: lMAxilUWD hourly dispersion coefficien~ -:i::l8B a. ... ·mual/ho\.:!".!y !"At!.O. 

Step S: Estimate MAximum Ambient Air Concentrations-see procedures presc:- .:. ~ed in subpart E of 4 0 CFR pan 

266 . 
Step 9: Determine Compliance with Regulatory Limits-sBe proceaures prescr!bec !n.subpart 8 of 4 0 CFR part 256. 
Step 10: Multiple Stack Method (Opt.ional ) 

This option is a specia l case procedure t hat may be helpful when (1: ::.ne facility exceeded the 
regulatory l i mits f or one or more pollutants, a8 detailed in Step 9, and (2 ) ':.;:e facili~y has t:Jultlple staC KS 
with substantially different em.lssion rates and effective release heights. C:: ly those pollutants that fail the 
S~ep 9 screening limits need to be addressed in this exercise. 

This procedure assesse8 the environmental impacts from each stack and then suma the results to 
estimate t otal impacts. This option is conceptually the same as the basic app~oach (Stepe 1 tr~ough 9) and d08S 
not i nvolve complex calculations. Bowever, it is more tim.-conB~.lng and ia rec~-mandad only if the basic 
appr oach fai la t o meet the risk c:iteria. The procedure is out..!:neo below . 

( A) c ompute effective SLack heights for each stack. S 

FOOTNOTE: SFollow the procedure out.lined in Step 4 of the basic screen1ng procedure to determine the 
GO for each stack . If a stacx's phyaical height exceeds the maximum G"EP, use the maximum GEP values. 
If a stack's phyaical height iB lesB than t he minimum GEr, use generiC source number 1: in the 
subsequent step. of this analysis. Follow t~e procedure 1:: Steps S(Al ana 5 (H ) to det~ne the 
effec~1ve he.lght of each stack . 

Stack. No . GEP stack 
height. (m) 

Exi t tamp ( 0-';) Plume rise (m) Effective stack 
height (m) 

Add an addi-:.! ona i page i! more t han three stacks are invo lved. :ircle the maximum and minimum effective sUlck 
~lI:ughts. 

(B) Determine if this multiple-stack screening procedure will likely produce le8s conservative results 
:~an t~e procedure .In Steps 1 through 9. To do this, computs the ratio of taaX.lmum-to - minimum effective stack 
heigh:: 
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Max1..:nu:n E!"fect.lve Stack. 
Heigh:. 

Min~um Effec~ive Stack. 8eight 

I!" the above ratio is greater than :.25, proceed wi~~ 'tne remaining steps . Otherw~se. :.~~s o? :.~o~ ~s 

l ess lik.ely to s~gnificantly reduce the degree of conaervat~8m :n the screen~ng method. 

( C) Dete~ne if terrain adjustment is needed and select generic source numbers. Select the shortest 
s ~ck. he1ght and max~mum terra1n rise out to 5 kc from Step 1 and deter~ne I!" ~~e facility is in f la t terrain. 

Shortest stack. height ( m) • 
~AX~um terrain r~se i n Qeters ou t to 5 km • 

Terrain Rise 1m) 
__________________ X 100 • 

-----_\ 

Shortest Stack. Height (m) 

:!" the value above is greater than 10 percent, the terrain ~s considered nontlat; proceed t o Step 
10(0) . I !" the ratio 1S less than or equal to 10 percent, the terrain is con.idered !"lat. Identify the gener~c 
source numoers based on effective stack heights computed in Step lOrA). Refer to Table 5.0-2 provided earlier 
t o identi!"y generic source numbers. Record the generic source nucbers i dentified and proceed to Step 10(r ) . 

Stac); No . 

2 J 

Gener~c Source Numbers 

(0 ) Compute the TAESE and select generic source numbors (four sources located in nonflat terrain ) . 

1. Compute the ~S8 for all r emaining staCKS using the following equation: 

iiE - ~ = TAEse 

.... oere: 

HE = 
':'R a 

':"AESH 

effective stack. height (e) 
max~~ terra~n =~se for each distance range (m) 
terrain-adjusted effec~lve StaCK he~ght ( m) 
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Use the Table Selow To Calculate the TAESH for Each Stack 9 

Distance Range 
( I<mJ 

, 

Stack No. 

0- 0.5 

.!lE 

>0.5-2.5 

TR TAESH HE 

>2.5-5.0 

TR TR ~AESE 

FOOTNOTE: 9Rafer to Step 1 for terrain adjustment data. Note that the distance from the source to the outer radii of 
each range is used. For example, for the range >0 .5-2 .5 ~, the maximum terra~n r~8e ~n the range 0 . 0-2.5 km is used. 

For those stacks where the terrain rise within a distance range is greater than the effective stacx height (i.e., BE-TR 
is less than zero), the TAESa for that distance range ~s set aqual to zero, and gener~c source number 1 should be used for tha~ 
distance range for all subsequent distance ranges. Additlonally, for all stacks with a pnyslcal staCK helght of less than or 
equal to 10 meters, use generic source number 1 for all distance ranges. 10 For the remalning stacks, proceed to seep 10(0)(2). 

FOOTNOTE: l~his applies to all stacks less than or equal to 10 meters regardless ot the terrain classification. 

L 2. For the remaining stacks, reter to Table 5.0-2 and, tor each distance range, identify the generic source number that 

L 
.... 

includes the ~sa. Use the values obtained from Steps 10(0)(1) and 10(0){2) to complete the follow~ng summary worksheet; 

GENERIC SOURCE r.1IMBER An'ER TERRAIN ADJUSTEO (IF NECESSARY) 

Stack No. 

, 
3 

0-0.5 kID >0.5-2.5 k:m >2.5-5.0 )em 

(E) Identify ~~lmum average hourly dispers~on coefficients. Based on the land use classification of the site (e.g., 
urban or r~rall, use either Table 5.0-4 or Table 5.0-5 to determine the appropriate disperslon coefficient for each distance 
range !or each stack. Begln at the minimum fencaline distance indica~ed in Step 7(B) and record on Worksheet 5.0-1 the 
disperslon coefficien~ for each eCAck/distance range. For stacks located in facilities in flat terrain, the generic source 
numbers were compUted in Step 10ce). For stacks located 1n facilitiea in rolling and complex terrain, the generic source numbers 
ware computed in Step 10(0). For flat terrain applications and for stacks w1~h a physical height ot les8 than or equal to 10 
meters, only one generic source number is used per stack for all distance ranges. For other situations up to three generic 
s ource numoers may be needed per stack (i.e., a unique generic source numDer par distance range). In Tables 5.0-4 and 5.0-5, the 
=:spers1cn coefficients for distances of 6 km to 20 km are the same for all generic source numbers in order to conservatively 
represen~ terra1n beyond 5 km ( past the l~its of the ~errain analysis). 
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Worksheet 5.0- 1 Dispersion Coefficient by Downwind Distance' 

OL~r;azu:. .uck 1 .uck 2 . ...... , 
0.20 

a.>.> 

O.lO 

D.l's 

0 .• 0 

O.U 

a.S<) 

O. ,H 

0.60 

0.63 

0".70 

D.n 

a." 
a.a> 

a.90 

o.n 

1.00 

1.10 

1.20 

1.30 

1.40 

loS<) 

1.60 

1. 70 . 
lola 

1.90 

2.00 

2.>'> 

2.'0 

2.U 

1.00 

_ .00 

).00 

6.00 

7.00 

1.00 

9.00 

10.00 

u.aa 

20.00 

lHote : ThL. procedure ,lace. &11 ,cae&. at th. .~ poLnt, but allow. for eoa.LCaratLoQ of dLfferaftt 
.ffeetlv •• tacK halJht.. Ib. ~~. to ~ cia ••• t boundary ( •• tract.4 f~ St.p 1) .bould be ~ cia,.,t 
dl.t.~. to &n7 .t~. 
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( F) Estimate maximum hourly ambient air concentrations. In this step. pollutant-specific ~lssio~ rates are mult~?lled 
by apprO?rlate dlsperslon coefficients to estllDate am.cient air concenua",~ons. For each staCK:. ~lS8lons are I::l.:.lt.~?lleC oy ":.:".e 

disperslon coeff.!.cl.en':. selected in Step lO(E) and sUIIIIDBd across all ataCX8 to eatl.m4te &mCl.e.nt alr concentrat~ons at varlOUS 
distances from the facility. from theae summed con~~ntrat1ons. the maxl~ hourly amoient a1r =oncen~~a",~o~ lS selected. F~=st. 

select the maximum emission rate of the pollutant.-- Record theae data in the apacea provided below . -

FOOTNOTE: llRecall that it is recommended that this analysis be performed for only one or two pollutants. 7he pol:u~nts 
chosen for this analysl.s should be those that ahoy the moat significant exceedances of the risk thresnold. 

FOOTNOTE: l2Refer to Step 8 of tho basic screening procedure . At this point in the screening procedure. annual BmlSSlOns 
are used to represent hourly average emissl.on rates. Theae valuBs will be adjustad by the annual/hour ly ratlO to 
est~ate annual average concentrations . 

Maxlmum Annual Emission Rates (g/eec) 

Pollutant Stack. 1 Stack 2 Stack) 

complete a 6eparate copy of Worksheet 5.0-2 for each pollutant and eelect the highest hourly concentration from the 
summation column at the far right of the worksheet. Record the maximum hourly air concentration for each pollutant analyzed (add 
additional lines if needed): 

Pollutant Maximum hourly air concentration 



Total 
Dilt_G(:. 

(Iuol 

0.20 

D.H 

0.'0 

D. U 

D.~O 

D." 

Q.~ 
o.i~ 

0.'0 
D.'$ 

0.10 

0.'0 

O.U 

0.'" 

0." 

1.00 

1.10 

I.Z8 

I.S' . . ;".-

I.,a 

1.10 

Horksheet 5.0-2 t1aximum Hourly Ambient Air Concentration 

Pollutant ________________________ _ 

• 

'tac;k 1 Stuk :I haelt , 
a.oc-c n .. oo-c ERJlOC-C 

• • • ------- -------
• • • -------
• • • ------- -------
• • • ------- -------
• • • ------- ------- -------
• • • ------- -------
• • • ------- ------- -------
• • • -------
• • • -------
• • • 
• • • ---"---
• • • 
• • • -------
• • • 
• • • 
• • • ------- -------
• • • -------
• • • 
• • • ------- .. • '- • -------
• • • 

ER= Annual Average Emission Rate 
DC= Hourly Dispersion Coeffiecient (from l:orksheet 5. 0-1) 

C= estimated Yoaximum Hourly Ambient Air Concentration 

S_d 
Conc.ntl:atloo. 

ho. _u 
St..ell. 

"V -• 
to.) 

J: 
~ 

" l' 
)( 

~ 
n ..... 
;,a 

n :r 

....... ...... 
I -I 
-0 -m 
&L 
:;: o· 
::I ...., 

.... 
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(G) Determine the ccmplax/noncomplax designation tor each stack. For each stack, subtract the maximuc te:ralr. :189 
within 5 km of the site from the physical stack height and designate the stack as e~ther complex or nonco~lex. If the stack 
helght minus the maxlmum terrain rise (within 5 km) is greater than zero or it the stack ia Ie •• than 10 meters in phYSlca: 
height, then 4S81qn the stack a noncomplex designation. It the stack height minus the maximum terrain riae (within 5 km) is le98 
than or equal to zero, then .8.1gn the stack a complex d •• ignation. 

Perform the following computation tor each stack and record the information in the spaces provided. Check in the spaces 
provided whether the stack designation 1s complex or nonccmplax. 

Stack No. 

1 
2 
) 

St.ack 
heigM (m) 

Maximum 
t.errain rise 
Iml 

Iml 
Iml 
Iml 

Complex Nonccmplex 

(a) Ident.ify annual/hourly ra~ios. Extract. the annual/hourly rat.ioB for each stack by referring t.o Table 5.0-6. Generic 
source numbers (from St.eps 10(C) or 10(0), urban/rural d.signat.ion (from st.ep 6», and complex or noncomplex terrain 
designat.ions (trom St.ep 10(G» are used t.o aelact. t.he appropria~ scaling fac~r needed t.o convert hourly maximum concent.rat.ions 
to est.imat.es of annual average concentrat.ions . 

Complete the following cable: 13 

FOOTNOTE: U If any stack (excluding generic stack number 1 and 11) in Step 10(0) shows a negat.ive terrain adjust.ad sUlck. 
height, use the complex terrain annual/hourly ratioa. 

Stack No. 

2 
) 

Generic source No. st.eps 10 (C or D) Annual/hourly rat.io (tram table 5.0-6) 

Distance ranges (km) Distance ranges (Iaa) 

0-0.5 >0.5-2.5 >2.5-5.0 0-0.5 >0.5-2.5 >2.5-5.0 

{I l Select. t.he highest annual/hourly ratio among all of t.he stack.,14 and t.han estimate t.he maximum annual average 
ambient a1r concentrations for each pollutant. by completing the following t.abla, where: 

FOOTNOTE: 14As an option, t.he user can identity the stack with the high.st ratio for each distance range (rather than 
the absolut.e highest). In thi8 case, extra aheat.s would be needed to shew estimated annual average concentrat.ions from 
each st.acK by multiplying emi88ion rat.e time8 maximum hourly disperaion coefficient timea maximum annual/hourly rat.io 
for applicable dist.ance range. Then sum across all staCKS for each downwind distance. 

Maximum total hourly ambient air concentrat.ion (l1g/m3) tor pollutant. ''N'' tram Step lO(F), 
Maximum annual average air concent.rat.ion tor poll\,ltant '"N" (lJg/m3), 
Annual/hourly ratio. 
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Source-Receptor Relationship 

CRSTER treats up to 19 point sources, no area sources. 

All point sources are assumed collocated. 

Ussr input stack height is used for each Bource. 

• • 

User input topographic elevation 1s used for each receptor. but must De below top of stack or program wi ll terminate 
:ecutlon. 

Receptors are assumed at ground lavel. 

Plume Behavior 

CRSTER usss Briggs (1969, 1971, 1975 ) plume rise equations for final :~8e. 

Stack tip downwash equation from Briggs (1974) is used. 

For rolling terrain (terrain not above stack height), plume centerline is horizonta l at height of final rise above the 
urca. 

Fumlgation and building downwaah are not treated. 

Horizontal Winds 
• 

Constant, uniform (steady-state) wind is assumed for an hour. 

Straight line plume transport is assumed to all downwind distances. 

Separate set of wind speed profile exponents (EPA, 1980) for both rural and urban cases are used. 

Vertical Wind Speed 

Vertical wind speed is assumed equal to %ero. 

Hori%ontal Dispersion 

Rural dispersion coefficients from TUrner (1969) are used in CRSTER with no adjustments made for variations in surface 
Ighness or averaglng times. 

Urban dispersion coefficients from Briggs (Gifford, 1976) are used. 

BuoyancY-lnduced dispersion (Pasquill, 1976) 1s included. 

Six stability classes are used. 

Vertical Dispers i on 

Rural dispersion coefficients from Turner (1969) are used with no adjustments made for surface roughness. 

Urban dispersion coefficients from Briggimple terrain models and the highest concentration used. (For the simple terrain 
e l s, terrain may have to be "chopped-off" at stack height, since theae models are frequently limited to receptors no greater 
n stack height. ) 

If a violation of any NAAQS or the controlling increment is indicated by using the Valley Screening Technique, a second
~~ ird - level screening teChnique may be used. A site-specific data base of at least one full year of meteorological data is 
t e rred for use with either the a8Cond- or third-level acreaning technique. If more data are available, they should be used. 
2Orologlcal data used in the analysls should be reviewed for both spatial and temporal representativeness. 

Pl acement of receptors requires very c·areful attention when modeling in complex terrain. Oft.en the highest 
:entratlOns are predicted to occur under very stable conditions, when the plume is near, or impinges on, the terrain. The 
De under such conditions may be quit.e narrow in t.he vertical, so that a change in a recaptor to a location where the terrain 
is lit~le as 25 meters or so hiqher or lower may make a Bubstantial change in the predicted concentrat.ion. Receptors within 
lt a kilometer of the source may be even more sensitive to location. Thus, a very denae array of receptors may be required in 
! cases. In order ~o avoid excessively large computer runs due to such a large array of receptors, it is often desirable to 
II t ~e area tWlce. The firat model run would use a moderate number of receptors carefully located over the area of interest. 
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Table 6.0-l.-Classification of Land Use Types 

Il 
I2 
Cl ., 
.2 
• 3 

•• 
Al 
A2 
A3 

•• 
AS 

8eavy Industrial 
Light/Moderate Indu.trial 
CClmCl8rcial 
Common Re.idential (Normal 
Easements) 
Compact ae.idantial (Single Family) 
Compact Reaidential (Multi-Family) 
Estate Re.idential (Multi-Acre 
Plots) 
Metropolitan Natural 
Agricul tural 
Undeveloped (Gra •••• /w.ed.) 
Undeveloped (Beavily Wooded) 
Water Surfac •• 

Urban or rura l 
deSl.gnation 2 

Urban . 
Urban. 
Urban . 
Rural. 

Urban . 
Urban. 
Rural . 

Rural. 
Rural. 
Rural. 
Rural. 
Rural. 

FOOTNOTE: lEPA, Guideline on Air Quality Medals (Ravi •• d), EPA-450/2-78-027, Office of Air Quality Planning and 
Standards, Research Triangle Park, North Carolina. July, 1986. 

FOOTNOTE: 2Auer , AUgust. B. Jr ., "Correlation of Land U.e and Cover ...,ith Meteorological Anomalies," Journal of Applied 
Meteorology, pp. 6)6-643, 1978. 

6.2 Simplified Land Use Prece •• 

'l'he land use approach consid.rs four primary land u •• types: indu.trial (I), coaaercial (Cl, residential (R), and 
agricultural (A). Within These primary cla •••• , subcla •••• are identified, a. shewn in table 6.0-1. The goal is to estimate the 
percent.age of the a rea wi thin a 3-1tm radius t.hat. is urban type and the percentage that is rural type. Industrial and commercial 
areas are classified as urban; agricultural areas are cla •• iti.d .. rural. 

The delineat.ion of urban and rural areas, however, can be mare difficult for 'the residential type area. shown in table 
6 . 0-1. The degree of resolution shown in tabla 6.0-1 for re.idential ar ... often cann~ ba identified without conducting eite 
area inspect.ions and/or referring to zoning map •• This prece.s can require ax~nsive analysis, which, for many applications, can 
be great.l y streamlined without sacrificing confidence in select.ing the appropriate urban or rural classification. 

The fundamental simplifying a.sumption is based on the premiae that many applications will have clear-cut urban/rural 
designations, i .e . , most will be in rural setting. that can be defini~ively characterized through a brief review of 
topographica l maps. The color coding on USGS topographical mapa provides the most effective means of aimplifying the typing 
scheme. The suggested typing designations for the color cedes found on topographical maps are a8 follows: 

Green 
_ White 

Wooded areas (rural). 
White areas generally will be treated as rural. Thi. cod. appli •• to areas that are unwooded and do n~ have den.ely 
packed structures which would require the pink code (house amiasion tint). Park., industrial area., and unforested rural 
land will appear a8 white on the topographical maps. Of thes. categories, only the indust.rial areas could potentially be 
classified as urban based on EPA 1986 or Auer 1978. Industrial area. can be easily identified in most ca.es by the 
charact.eristics shown in Figure 6.0-1 . For 'this simplified procedure, white areAB that have an industrial classification 
will be treated as urban areas. 



Pt. 266, App. IX 40 CFR Ch. I (7-1-91 Edition) 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

176 

178 

196 

197 

Figure 6,0-1 

Supplementary Publication Symbols 

Single track 
Line ....... 0Q5". n. ...... .oo:r.lont/rh .0.'. _.20'_"_' 
Single track abandoned s.me ..... Iir1p.-__ .OT. _ .Ir. 

~ 

Single track under construaion s.me .. ...".-__ .OT. _.:r. 
UM/ LWDER CONSTRUCTION. 

Multiple main line track 
0-0._ .olr. Line ...... .Dar. n.lonprh 
.DtSr • ....,.2(J"c.ww at~.'''''''''' 
1lIIIO~"""""'''''0'W.I'' .,.,..01 -.g.. DIxAIIo_" Alro __ 

Multiple track abancb led 
_ .. ...".-__ .OT •. _.Ir. 

Ut./ ABANDONED. 

Multiple track under construaion _ .. ...".-__ .OT._.:r. 
Ut./ IllDER CONSTRIJCTION. 

)UXI3position ___ zr_i>_. 
____ AII·.un....",. 

"" ......... . 0Q5"."..._.Dar. 

Railroad in street 
r .. ..-J.2Ir '*-'.,~. L.al»l1I".,.. _r ....... .oo:r. 

, . 
Yards un. ....... oar. ___ AII·. n. 
_zr_"_._lonprh .. _e-. 

Sidings un. ...... .lIfIT._ .. ___ 
___ All·. n._zr _ .. -.,.""". .-"" .... .-
Large buildings c.a-.. ...... .Dar. ___ .Dr. _ .. 46'''' ""-""NE _ _ .lJfJZ"_.DT_ .. _. 

Sewage di5fX)5a1 or filtration plant 
un. ...... .Dar. s...,..-1OO ""_ 
-..~ 

Tanks: oil, gas, water, etc. 
CkiI.DT mnmum. '0-"..,..,., ..... _ ., c::ar*'1Il. 

Tanks: oil, gas, water, etc. 
F ' III Irr _ . cv...-'II/!I .oar. 
Ha::It S)o¥..HE.., .txJr..,. ~ .~- 0II':'tW 
.., c.wr. t,.,.; .. » ~ 

ABANDONED 

3 mACKS 

3 mACKS 

===== 

-

Oil 
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SECTION 7. a STATISTICAL METBODOLDGY FOR BEVILL RESIDUE DETERMINATIONS 

This section describes the st.atistical comparison of waste-derived residue to normal residue fo= use in determining 
eligibility for the Bavill axemption under 40 CFR 266.112. 

7.1 Comparison of Waste-derived Residue with Normal Residue 

To meat the special criteria under S 266.112(b)(1), waste-derived residue must not contain appendix VIII. Part 261. 
constituents (toxic constituents) at concentrationa aignificantly hign.r than in reaidue generated without burning or processing 
hazardous waste . Concentrations ot toxic constituents in normal residue are determined baaed on analysis of a minimum at 10 
composite samples. (Note that "normal" residUe refers to residue generated by a facility when operating without burning 
hazardous waste.) The 95th percent confidence interval about the mean of the normal residue concentrations must be used in the 
comparison of waste-derived residue with normal residUe; the confidence interval ia determined aa described in sect.ion 7.2 
below. The concentration of a toxic constituent in the waste-derived reaidue ia not considered to be significantly higher than 
in the normal residue if the concentration in the wasty-derived r~sidue doea not axcead the upper 95th percent confidence 
interval about the mean that was established for the normal residua. Concentrations of toxic constituents in wast.e-der~ved 
residue are determined baaed on analysis of samples taken over a compoaiting period of not more t.han 24 hours. 

7.2. Calculation of the 95th Percent Confidence Interval About the Mean for Toxic Constituent.s in Normal Residue 

The 95th percent confidence interval about the mean 1s calculated for a set of values using a tot" distribution. In use 
of the " t " distribution, it is assWll8d that the valuea are normally diatributed; the "t" distribution is applicable fo.r use with 
small sample sets (i.e. approximately 10-30 samples). The 95th percent confidence interval about the mean is det.ermined u8~ng 
t.he following equat.ion: 

95th percent confidence int.erval • 1 X t t. « (s/Jn) 
where X • mean of t.he normal reaidue concentration., 

n 

I XL 
X i.:L 

n 

t.he level of significance· 0.05, 
s • standard deviation of the normal residue concentrations, 

5 - E [(XL 0 X)l l(n o l)llll 
i-lt: ~ 

and 

n • 9ample size. 

The values of the "t" distribut.ion at the. 2 level of significance and. n - 1 degrees of freedom are given in table 7.0-

For example. a normal residue test. results in 10 samples with the following analysis results for toxic compound A: 

sample No. 

2 
J 
4 
5 
6 
7 

8 

9 
,0 

Concentration of 
compound A (ppm) 

10 
10 
15 
10 

7 
12 
10 ,. 
15 
10 
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The mean and standard deviation of these measurements, calculated using equations above, are 11.5 and 2.9 respec~1vely . 

Assuming that the values are normally distributed, the upper 95th percent confidence interval value about the mean is g1ven by: 

Table 7.0-1.-t Distribution Values 

Degrees of freedom (n-1) 

2 
3 
4 
5 

• 
7 

• • 
10 
11 
12 
13 
14 

15 
1. 
17 
1. 
I. 
20 
21 
22 
23 
24 
25 
2. 
27 
2. 
2. 

Percentage point 
of t distribution 
• I 2 - 0.025 

12.706 
4.303 
3.182 
2.776 
2.571 
2.447 
2.365 
2.306 
2.262 
2.228 
2.201 
2.179 
2.160 
2.145 
2.131 
2.120 
2.110 
2.101 
2.093 
2.086 
2.080 
2.074 
2.069 
2.064 
2.060 
2.056 
2.052 
2.048 
2.045 

95th percent confidence interval value - 11.S + 2.262 X (2.gJ10) - 13.6 ppm. 

Thus, if the concentration of comPOWld A in the waste-derived. reaidue i8 below 13.6 ppm, then the waste-derived. residue 
is eligible tor the Bevill exemption for toxic compound A. 

7 .3 Normal Distribution Assumption 

As noted 1n section 7.2 above, this statistical approach (us. of the 95th percent confidence interval about the mean) 
for calculation of the concentration in normal r.sidue is based. on the assumption that the concentration data are distributed 
normally. The Agency is aware that concentration data ot this type may not be distributed. normally, particularly when 
concentrations are near the detection limits. There are a number of procedures that can be used. to test the distribution of a 
data set. For example, the Shapiro-Wilx test, examination of a histogram or plot of the data on normal probability paper, and 
examination of the coefficient of sxewness are methods thAt may be applicable, depending on the nature of the data (Reference 1 
and 2 ) . 

If the concentration data are not adequately represented by a normal distribution, the data may be transformed to attain 
a near normal distribution. The Agency has tOWld that concentration data, especially when near detection levels, often exhibit a 
l ognormal distribution. The assumption of a lognormal distribution haa bean used in various programs at EPA, such as in the 
Otfice ot Solid Waste Land Disposal Restrictions program for determination of BDAT treatment standards. The ~ransformed data may 
be ~ested for normality using the procadurea identified above. It the transformed data arB better represented by a normal 
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dis~r1bu~1on than t.he untranaformed data, t.he t.ransformed dat.a should be used 1n determining the 95th percent confidence 
in~erval using the procedures in section 7.2 above. 

In all cases where the applicant for the Bevill exemption wishes to use other t.han an assumption ot normally distribu~ed 
data, or believes that usa of an alternate statistical approach is appropriat.e to the specific data set, the applicant MUst 
provide supporting rationale and demonstrate to the Director or permitting authority that the data treatment is based upon sound 
statistical practice. 

7.4 Nondetect Values 

The Agency is developing guidance regarding the treatment of nondetect values (data where the concentration ot the 
constituent being measured i8 below the lowest concentration for which the analytical method is valid) in carry~ng out the 
stat.istical determinations described above. Until the guidance information is available, facilities may present their own 
approach to the handling of nondetect data points, but mus~ provide supporting rationale in the operating record for 
con8idera~ion by the Director or permitting authority. 

7.5 References 

1. Shapiro, S.S. and Wilk, M.B. (1965), "An Analysis of Variance Test for Norltlality (complete samples)," Biometrika, 
591-611. 

:2. Bhattacharyya, G.K. and R.A. Johnson (1977), Statistical co.ncepts and Mathoc:l.a, John Wiley and Sons, New York. 

SECTION 8.0 PROCEDURES FOR DETERMINING DEFAULT VXLUES FOR AIR POLLUTION CONTROL SYSTEM REHOVXL EFFICIENCIES 

During interim statuB, owners or operators of boilers and industrial furnace. burning hazardous waste muat submit 
document-ation to EPA that certifies that cissiona of BCl, C12 , mat.&la, and particulate matter (PH) are not likely to exceed 
allowable emission rates. See certification of precompliance under 40 CFR 266.103(b). This documentation also eB~ablisheB 
interim status feed ra~e and operating limits for the facility. For the initial certification, eetimatea of emissions and system 
removal efficiencies (SREsj can be made to establish the operating limits. Subsequently, owners or operators must use emissions 
testing to demonstrate that emissiona do not axcead allowable levels, and to eatablish operating limits. See 40 eFR 266.103{c). 
However, initial es~ima.tes of emissions for certification of pracomplia.nce can be based on estimated or established SREs. 

The SRE combines the effect of partitioning of the chorine, metals. or PM and the air pollution control syatam removal 
efficiency (APeS RE) for these pollutants. The SRE is defined a.: 

SRE 3 (species input-species emitted) I species input 

The SRE can be calculated from the partitioning factor (PFJ and APCS RE by the follOWing formula: 

SRE = 1- [ {PF/1,00) X ( l-APCS RE/100)) 

.... here: 

?F .. percentage of the pollutant partitioned. to the combustion gas 

Estimates of the PF and lor the APCS RE can be baaed on either EPA's default valuBs or engin_rinq judgement. EPA's 
default values for the APCS RE for metala, BCl, Cl2 , and PM are described in this section. EPA's default values for 

partitioning of these pollutants are described in section 9.0. 

Guidelines for the use of engineering judgement to estimate APCS REs or PFs are described in section 9.4. 

8 .1 APCS RE Default Values for Metals 

EPA's default a88umptions for APCS RE for metals are shown in Table 8.1-1. The default valuea in the table are 
conservat~ve estimates of the removal efficiencies for metals in BIFs, depending on the volatility of the metal and the type of 
APes. 

The volatility of a metal depends on the temperature, the thermal input, the chlorine content of the waste, and the 
i dentity and concentration of the metal. Metals that do not vaporize at combustion zone temperatures are classified as 
"nonvolatile". Such metals typically enter the APCS in the form of large particles that are removed relatively easily. Hatals 
t.hat vaporize in the combustion zone and condense before entering the APCS Are claasified a. ·'volatile". Such matal. typically 
enter the APes in the form of very fine, submicron particles that are rather inefficiently removed in many APCSs. Metals that 

_ vaporize in the combu.tion zone and do not condense before entering the APes are classified as "very volatile". Such metals 
e nter t.he APeS in the form of a vapor that is very inefficiently removed in many APes •• 
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Typically, aIFs have combustion zone tamperature. high enough to vaporize any hazardous metal at concentrations 
Bufficient to exceed risk-baaed emission limits. For this rea.on, the default assumption is that there are no nonvolatile 
metals. Tables 8.1-2 and 8.1-3 are used to determine whether IIIBtals are cla.aified aa "volatile" 0:- "very volatile" dependir.g or: 
the teuaperature entering the APCS, the tha..rmal input, and whether the waate is chlorin.aead or nonchlorin.aud. 

Table S.l-l . -Air Pollution Control Systems (APCS) and Their Con.ervatively Estimated Ef!icienclaa for Controlling Toxic Metala 
1\1 

APes 

ws • 
VS-20 ., 
VS.50 
ESP-I'" 
ESP-2 

Metal Volatility 

Nonvolatile Volatile 

ws 40 30 
VS-20 90 75 
VS-50 97 75 
ESP-l 90 75 
ESP-2 92 90 
ESP-4 95 90 
WESP 90 95 
FF 90 90 
SD/FF 97 90 
DS/FF 95 90 
IWS 90 97 

Wet Scrubber including: Sieve Tray Tower, Packed Tower, Bubble cap Tower 
Venturi Scrubber, ca. 20-30 in W.G. tp 
Venturi Scrubber, ca. >60 in W.G. tp 
Electrostatic Precipitator: 1 stage 
Electrostatic Precipitator: 2 stage 

ESP-4 - Electrostatic precipitator; 4 stage 
IWS ., 
os 
FF "' 
so • 
WESP 

Ionizing Wet Scrubber 
Dry Scrubber 
Fabric Filter (Baghouae) 
Spray Dryer (Wet/Dry scrubber) 
Wet El ectrostatic Precipitator 

Vary 
Volatile 

20 
20 
40 

0 
0 
0 

40 
0 
0 
0 

75 



-. 

.-

40 CFR as of July 1. 1~91 

Part 266, Subparts A through B and Appendices I through X 
Page: 209 

Table B.1-2.-TamperatUIe (F) Entering APeS Above Which Metal. Are CIas.1!iad 48 very Volatile in Combustion of Nonchlo=inatad 
Wastes 

Metal Thermal In~ut 
lMHBtu/hr) 

Name Symbol 1 10 100 1000 10000 

Arsenic As 320 280 240 200 ,.0 
Cadmium Cd 1040 940 860 780 720 
Chromium Cr 2000 1760 1580 1420 1)80 
Beryllium Be 1680 1440 1240 1080 980 
Antimony Sb .80 .00 540 480 420 
Barium Ba 2240 1820 1540 1360 1240 
Lead Pb 1280 1180 1080 10aO 920 
Mercury 8g 340 300 260 220 180 
Silver Aq 1820 1640 1480 1340 1220 
Thallium Tl 900 800 700 .20 540 

FOOTNOTE: lIn~rpolatlon of thermal input 1_ not allowed. It '" BIF fires between ewo ranges, the APes temperature under 
the higher thermal input must be UBed. 

Example: For", SIF firing 10-100 MMBtu/hr, Mercury 18 conaldared very volatile at APeS ~atur •• above 260 F and volatile at 
APeS temperatures of 260 F and below. 

Table 8.1-3.-Tempera~ure (F) En~ering APCS Above Which Metals Are Cla.sitied aa very Vola~ile In Ccmbus~ion ot Chlorinated 
Wastes 

Me~al 

Name 

Arsenic 
Cadmium 
Chromium 
Berylliwn 
Antimony 
Barium 
Lead 
Mercury 
Silver 
Thallium 

Symbol 

As 
Cd 
Cr 
Be 
Sb 

Ba 
Pb 

8g 
Ag 
Tl 

Tharmal In~ut 
(MMBtu/br) 

320 
1040 
>140 
1680 
.80 
2060 
>140 
340 
1080 
900 

10 100 1000 10000 

280 240 200 160 
940 8.0 780 720 
>140 >140 >140 >140 

1440 1240 lOBO 980 

600 540 480 420 
1840 1680 1540 1420 

>140 >140 >140 >140 

)00 2.0 220 180 
940 840 740 6'0 
800 700 '20 540 

FOOTNOTE: lInterpolatlon ot thermal input 18 not allowed. It 6 BIF tiras between ~o range., the APeS ~amperature under 
the higher thermal inpu~ muat be U8ed. 

Example: For a BIF firing 10-100 MMBtu/hr, Mercury 18 considered very volatile at APeS temperatures above 260 F and volatile at 
APCS ~emperature8 of 260 F and below. 
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A waste is considered chlorinated if chlorine is present in concentrations greater than 0.1 percen~ by weight. In the 
EPA guidance documen~ "Guidance for Metals and Hydrogen Chloride Con~rol8 for Bazardous Waste Incinera~ors, Volume IV o~ the 
Hazardous Waste Incineration Guidance Series. "( 1) one percent is used. for the chlorinatedinonchlorinatad cuto!t. However, best. 
eng~neering judgement, baaed on examination of pilot-scale data reported by Carroll at al. (2) on the effects of waste chlo=~ne 
content on metals emissions, suggests tnat the 1 percent cutoff may not be sufficiently conservative. 

Tables 8.1-2 and 8.1-3 were compiled baaed on equilibrium calculations. HatAls are classified as very volatile a~ all 
temperat.ures above the temperatura at. which t.he vapor pressure of the metal is gr_ter than 10 percent of t.he vapor pressure 
t.hat results in emissions exceeding the most. conservative risk-baa.d emissions limits. 

8.2 APCS RE Defaul~ Values for BCl and Cl2 

Default. assumptions for APCS RE for BCl in BIFs are shown in Table 8.2-1. This table is ident.ical t.o the column for 
other DIFs except t.hat cement. kilns have a minimum HCI removal efficiency of 83 percent. Because of t.he alkaline nature of t.he 
raw mat.erials in cement. kilns, most of the chlorine i8 converted to chloride aalta. Thus, the minimum APCS RE for HCl for cement. 
kilns is independent of the APCS train. 

Removal efficiency of Cl2 for ~ost. t.ypes of APCS is generally minimal. Therefore, the default. assumption for APCS RE for 
C1 2 for all APCSs is 0 percent. This 1s applicable to all DIFs, including cement kilns. 

8.3 APCS HE Default Values for Ash 

Default assumptions for APCS HE for PH are also shown in Table 8.1-4. Theae figures are conservative estimat.es of PH 
removal efficiencies for different t.ypes of APCSa. They are iden~ical to the figure. in the Nonvolatile APCS HE column for 
hazardous metals presented in Table 8.1-1 becau •• the same collection mechanisms and collec~ion efficiencies that apply to 
nonvolat.ile metals also apply to PM. 

Table S.2-1.-Air Pollution Control Systems (APCS) and Their con8ervatively Estimated Efficiencies for Removing Hydrogen Chloride 
(RCI) and Particulate Hatt.er (PH) 't) 

APeD 

WS 
vS-20 
VS-60 
ESP-l 
ESP-2 
ESP-4 
WESP 
FF 
SO/FF 
DS/FF 
WS/IWS 
IWS 

WS 

Bel 

Cement. 
ki1ns 

97 
97 
98 
8' 
8' 
8' 
8' 
83 
98 
98 
99 
99 

other 
DIFs 

97 
97 
98 

0 
0 
0 

. 70 
0 

98 
98 
99 
99 

Wet. Scrubber including: Sieve Tray Tower, Packed ~ower, Bubble Cap Tower 

PM 

40 
80 
87 
90 
92 
9S 
90 
90 
97 
9S 
9S 
90 

PS Proprietary Wet Scrubber Design (A nUCDer ot proprletary wet scrubber8 have come on the market. in recent years 
that. are highly ef!icien~ on both part~culates and corrosive ga8es. Two such unita are offered by Calvert 
Environmental Equipment Co. and by Hydro-Sonic Syatam., Inc.). 

VS-20 • Venturi Scrubber, ca . 20-30 in W.C. ~p 

VS-60 Vent.uri Scrubber, ca. >60 in W.C. ~p 
ESP-I· Electrost.atic Precipitator; 1 stage 
ESP - 2 • Electrostatic precipitator; 2 stAge 
ESP-4 • Electrostatic Precipitator; 4 stage 
IWS· Ionizing Wet Scrubber 



os • 
FF 
SO 
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Dry Scrubber 
Fabric Filt.er (Baghouse) 
Spray Dryer (We~/Ory Scrubber) 

8.4 References 

1. U. S. Env i ronmental Protection Agency. "Guidance on Metals 
and Hydrogen Chloride Controls for Baurdous Waste Incinerators," Office of Solid Wasta, washin~on, C.C., August 1989. 

2. Carroll, G.J., R.C. Thurnau, R.E. Maurnighan, L.R. Wat.erland, :.W. Lee, and D.J. Fournier. The Partitioning of Metals 
in Roeary ~iln Incineration. Proceedings of the Third International Conference on Naw Frontiers for Hazardous Waste Management. 
NTIS Document No. EPA / 600/9-89/072, p . 555 (1989). 

SECTION 9.0 PROCEDURES FOR DETERMINING DEFAULT VALUES FOR PARTITIONING OF ~ALS, ASH, AND TOTAL CBLORIDE/CBLORINE 

Pollutant partitioning factor estimates can come trom two source.: default a •• umptions or enginaer1ng judgament.. EPA's 
default assumpt.ions are discu •• ed below tor metals, BCl, C1 2 , and PH. The default assumptions are used to conservat.ively predict 
the partitioning factor for several types of BIFs. Engineer1ng judgsmant-baaed partitionlog factor estimat.es are discussed in 
set:t1on 9.4. 

9.1 Partitioning Default Value for Meeals 

To be conservative, the Agency is as.uming that 100 percent of each metal in each feed stream is partitioned to the 
combustion gas . Owners/operators may use this default. value or a supportAble, site-specific value developed following the 
general guidelines provided in section 9.4. 

• 
9 . 2 special Procedures for Chlorine, BCI, and C1 2 

The Agency bas established the special procedures pre .. nted below for chlorine because the amission limits Are based on. 
the pollutants HCI and Cl2 formed. froID chlorine fed to the combustor. Therefore, the owner/ operator must estimate t.he controlled 
emission rat.e of both BCI and Cl2 and show that they do not exceed allowable lavels. 

1 . The default. partitioning value for the traction of chlorine in the total feed streams that is partitioned to 
combustion gas is 100 percent. owners/operators may use this default value or a s upportable , site-specific value developed 
following the general guidelines provided in section 9.4. 

2. To determine t.he partitioning of chlorine in the combustion gas to BCI versu. C12 , either use the default values 
~ below or use supportable site-specific valu.s developed following the general guidelin •• provided in section 9.4 • 

• For SIFs excluding halogen acid furnaces (BArs), with a total fead stream chlorine/hydrogen ratio ~0.95, the default. 
partitioning fact.or i s 20 percent C12 , eo percent BCI • 

• For HAFs and for SIFs with a total feed stream chlorine/hydrogen ratio >0.95, the default partitioning factor is 100 
percent C1 2 . 

3 . To determine t.he uncontrolled (i .e., prior to acid gas APCS) emission ra~ of BCI and C1 2 , multiply the feed rata of 
chlor1ne times the partitioning factor for each pollutant. Then, for BCI, convert t.he chorine emission rata to BCl by 
Qul t iplying it by the ratio of the molecular weight of BCI to the molecular weight of Cl (i.e., 36.5/35.5). No conversion is 
needed for C1 2 . 

9 .3 Special Procedures for Ash 

This section: (1) Explains why ash feed rate limit.s are not. applicable to cement and light-weight aggregate kilns; (2) 
presents the default partitioning values for ash; and (3) explains how to convert the 0.08 gr/dscf, corrected t.o 7' O2, PH 
BmlSS10n limit to a PH 8III1ssion rate. 

Wa1ver for Cement and Light-Weight Aggraqa~e ~lns. For camant kilns and light-weight aggregate kilns, raw material feed 
streams contain the vast majority of the ash input, and a significant amount. of the ash in the feed stream is entrained into the 
~il~ exhaust gas . For these devices, the ash content of the hazardous waste stream 1s expected to have a negligible effect on 
total ash eml8sions. for this reason, there i s no ash fead rate compliance limit for camant kilns or light.-weight aggregate 
kil ns. Nonetheless , cement kilns and light-weight aggregate kilns are required to initially certify that PM emissions are not 
:.!.kely to exceed the PM limit., and subsequently, certify through compliance testing that the PH 11m1t is not exceeded. 

Defau l t Partit.ioning Value for Ash. The default. assumption for partitioning of Ash depends on the feed stream firing 
system. There are two methods by which materials may be fired into BIFs: Suspension-firing and bed-firing. 
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The suspension cat.egory include. at.cmi:ad and lanced pumpab1e liquida and auapension-fired pulverized solids. ~he 
default. part.it.i oning a9sumpt.~on for mat.erials fired by these syst.em. is that 100 percent. of t.he ash part.it.ions t.o t.he C~U8t.~O" 
gas. 

The bed-fired cat.egory consist.. principally of stoker boilers and raw materiale (and in 8cme ca.e. cont.ainerized 
hazardous waste) fed in~ cement. and light-weight. aggregate kilns. The default partitioning assumpt.ion for materials fired an a 
bed is t.hat. 5 percent of the ash pa~it.ions t.o the combust.ion gas. 

converting t.he PM Concentration-Baaed. Standard to a PM. Ma •• Emission RaUt . The emillsion l1m~t. for BIFs is 0.08 gr/dsct, 
correct.ed t.o 7\ O2 , unless a more stringent. standard appl ie. {e.g., a New Source Pertormance st.andard (NSPS) or a State standard 
implement.ed under t.he Stat.e Implement.at.ion Plan (SIP)]. To convert the 0.08 gr/dsct standard to a PM mas. emission rate: 

1. Det.ermine the tlue gas O2 concent.rat.ion (percent. by volume, dry) and flue gas flow rat.e (dry standard cubic feet. par 
minut.e); and 

2. Calculat.e t.he allowable PM masa emis.ion rat.e by multiplying the concent.ration-ba.ed PM emiasion standard t.imes the 
flue gas flow rat.e t.imes a dilution correct.ion factor equal t.o [(21-02 concentrat.ion fram step 1)/(21-7)]. 

9 .4 Use of Engineering Judgement. To Est.imat.e Partit.ioning and APCS RE Values 

Engineering judgement. may be used in place of EPA's conservative default assumptions ~ est.~t.e partit.ioning and APCS 
RE values provided t.hat t.he engineering judgement is detensible and properly document.ad. To properly document. engineering 
judgement., t.he owner/ operat.or must. keep a writ.ten record of all as.umptions and calculations necessary to justify t.he APCS RE 
used. The owner / operator must provide t.his record to the Director upon request. and muat. be prepared to defend the assumpt.ions 
and calculat.ions used. 

If the engineering judgement is based on emissions test.ing, the t.est.ing will often document. the emission rate of a 
pollutant. relat.iv.e to t.he feed rau;. of that. pollutant. rather than t.he partitioning factor or APCS RE. 

Examples of sit.uat.ions where the O8e of engineering ju4gu.nt. may be aupportable to estimate a part.ltioning factor, APCS 
RE, or SRE include: 

• Using emissions test.ing data from t.he facility ~ support. an SHE, Bven though the teating may no~ meat full QA/QC 
procedures (e.g., triplicat.e t.est runs) . The closer t.he test results conform vith full QA/QC procedures and the closer the 
operat.ing conditions during the t.est. conform with t.he e.tablished operating conditions for the facility, the more supportable 
the engineering judgement. will be • 

• Applying emissions test.ing data document.ing an SRE for one metal. including nonha:ardous surrogate metals to another 
l eas volat.ile met.al . 

Applying emissions test.ing data documenting an SRE fram one facility to a similar facili~y. 

Using APCS vendor guaran~ee8 of removal eff i ciency. 

9 .5 Rest.rict.ions on Use of Te8t Dat.a 

The measurement of an SRE or an APCS RE may be limited by t.he det.ection limits of the measurement. techniqua. If t.he 
emisaion of a pollutant. i8 undetect.able, then ~he calculation of SRE or APCS RE should be based on the lower limit of 
detactabilit.y . An SRE or APCS RE of 100 percent. i8 not accept.able. 

Further, mass balance data ot facili~y input.s, emissions, and product.s/residues may not be used to support a 
part.i t.ion ing fact.or. given t.he inherent. uncertainties of such procedures. Part.itioning factors ot.her t.han the default values may 
be support.ed baaed on engineering judgement., conaidering, for example, process chamis~. Emissions t.eat data may be used to 
s upport an engineering judgement-based SRE, which includes both partitioning and APCS RE . 

9 . 5 References 

1. Barton, R.G ., W.O . Clark, and W.R. Seeker. (1990) ''Fat.e of Metals i n Wast.e Combust.ion systams". Combustion Science 
and Technology . 74 , 1-6, p. 327 

SECTION 10.0 ALTERNATIVE ME'I'BOOOLOGY FOR lKPL.EKENTING METALS CONTROLS 

10 .1 Applicabilit.y 

This mat.hod for controlling metals emissions applies ~ cement. kilns and ot.her indust.rial furnace. operating under 
! nt.er1m status that r ecyc l e emission cont.rol residue back into the furnace. 
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10 . 2 Introduction 

Under this method. cement kilns and other industrial furnaces that recycle emission control residue back into the 
furnace must comply with a kiln dust concentration limit (i.e., a collected particulate matter (PM) limit) for each metal, as 
well as limita on the maximum feedrates at each at the metal. 1n: (1) pumpable haurdous waate; and (2) all hazardous waau. 

The tollowing subsections describe how this method tor controlling metals aDdssions is to be implemented: 

Subsection 10.3 discusa.s the basis ot the method and the assumptions upon which it is founded; 

Subsection 10.4 provides an overview of the implamantation ot the method; 

Subsection 10.5 is a step- by-step procedure for implementation of the method; 

Subsection 10.6 dascribes the compliance procedures for this method; and 

Appendix A describes the statistical calculations and test. to be used in the method. 

10.3 Basis 

The viability of this method depends on three fundamentAl a.sumptions: 

(1) Variations in the rAtio of the metal concentration in the emitted particulau to the matal concentration in the 
collected kiln dust (referred to as the enrichment factor or EF) for any given metal at any given facility will tall within a 
normal distribution that can be experimentally determined. 

(2) The metal concentrations in the collected kiln dust can be accurately and representatively meAsured (using 
procedures specified in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846), ~ncorporated by reference 
in 40 CFR 260.11). 

(3) The facility will ramain in compliance with the applicable particulate matter (PM) amiasion standard. 

Given these assumptions. matal amisaions can be related to the me.sured concentration. in the collected kiln dust by the 
following equation: 

HE ( lb Emi E:~d Metal) _ 

PME(J.£...!!!!) DHC( lb DUSE: MeE:al) EF( lb DnitE:N Hetaillb PH) 
hI lb Dusc lb Du.c Hecal/lb Du.c (1) 

Where: 

~ is the metal emitted; PME is the particulate matter emitted; OHC is the matal concentra~ion in the collected kiln duet; and 
EF is the enrichment factor, which is ~he ratio of the metal concentration in the emitted particulate matter to the metal 
concentration in the.collected kiln dust. 

This equation can be rearranged to calculate A maximum allOWAble dust metal concentration limit (OHCL) by assuming 
worst-case conditions that: metal emissions are at tha Tier III (or Tier II) limit (S88 40 CFR 266.106), and that particulate 
emiss~~nB Are at the particulate matter limit ( PML): 

DNCL ( lb Dust Metal) • 
lb DUoSe 

PML ( lb PH) EF ( lb Elni. tC~d Metal! lb PM) 
hr lb OU.C Metal/lb Du.c 

Tier III LimJ.t ( lb £mi.t~~ Metal) 

(2) 

The enrichment factor used in the above equation must be determined experimentally from a minimum of 10 tests in which 
metal concentrations are measured in kiln dUst and stack samples taken Simultaneously. This approach provides a range of 
enr~cr~ent factor. that can be in •• rted into a statistical distribution (t-distribu~ion) to determine EF95\ and EF99\. EF9S\ is 
~he value at which there is a 95\ confidence level that the enrichment factor is below this value at any given time. Similarly, 
£:99\ 1s the value at which there is a 99\ confidence level tha~ the enrichment factor is below this value at any given time. 
ErgS\ is used to calculate the "violation" dust meul concentration limit (OHCLv ): 
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DMCL (lb ruse H~tal) • 
... lb Dust 

Tier III Limit (lb Dnit~~d Hetal) 

'HI. ( lb PH) EF. (lb Enli teed Heeallib PH) 
(J) 

If t.he kiln dust metal concentration is just. above tt:!s "violat.ion" 11mit., and the PM emissions are at t.he PM emissions 
limit., there is a 5\ chance t.hat. the metal emissions are above the Tier III limit. Ir. such a casa, the facilit.y would be in 
violat.ion of the metals standard. 

To provide a margin of safet.y, a second, mere conservat.ive kiln dUBt. metal concentrat.ion limit. is also used. This 
"conservat.ive" dust met.al concent.rat.ion limit. (DMCLc ) i& calculat.ed usinQ a "safe" enrlchmBnt. factor (SEF). If EF99\ is greater 
t.han two t.imes the value of EFg5" the "sate" enrichment. fact.or can be calculat.ed uS.lnq Equat.ion 4a: 

SEF > 2 EF95\ (4a) 

It EF99\ is not. great.er t.han two times the value of EF95" the "safe" enrichment. fact.or can be calculated. using Equat.ion 
4b: 

SEF > EF99, (4b) 

In cases where the enrichment. fact.or cannot be determined because t.he kiln dUBt. metal concentrat.ion is nondetect.able, 
the "safe" enrichment factor is as tollOols: 

SEF "" 100 (4c) 

For all cases, t.he "conservative" dUst metal concentrat.ion limit. is calculated using the following equation: 

DHCL (lb Dust Heeal) • 
C' Ib Du.C 

Tier III I.imi e ( Ib DIU t~~d Heeal ) 
(5) 

If t.he kiln dUst metal concentration at a facility is just above the "conservative" limit baaed on that "sate" 
enrichment. tact.or provided in Equation 4a, and the PM emissions are at. the PM emissions limit, t.here is a 5' chance t.hat. the 
metal emissions are above one-halt the Tier III limit. It the kiln dUst Metal concentrat.ion at the facility is jUst. above t.he 
"conservative" limi't based on the "safe" enrichment factor provided in Equat.ion 4b, and t.he PM amisllions are at. the PM emissions 
11mi't, there is a l' chance that 't.he metal emisllions are above 't.ha Tier III lilDit. In ei't.her ca •• , the facility would. be 
unacceptably close to a violation. It this si't.uation occurs Mora than 5' of 'the time, the facility would be required to rerun 
the series of 10 tests t.o det.ermine t.he enrichment fact.or. To avoid this expense. t.he facility would be advised to reduce its 
metals feedrat.es or to take other appropriatB measures t.o maintain it.s kiln dust macal concentrations in compliance wit.h the 
"conservative" dust. metal concentration limits. 

In cases where t.he enrichment. factor canno't be de't.8rminad because the kiln dust metal concen'tra'tion is nondet.ectable, 
and t.hus no EF 95, exists, 'the "violation" dust. matal concentration limit is set at ten times the "conservat.ive" limit: 

(6) 

10.4 OverviB'W' 

The flcwchan for implementing the me't.hod 1s shCllm in Figure 10.4-1. The general procedure is as tollows: 

Follow t.he cenification of precompliance procedures described in subsection 10 .6 (to comply with 40 erR 266.103(b»). 

For each macal of concern, perform a series of 'teats 'to e8'tablish the rela'tionship (enrichment factor) between 'the 
concentration ot emit.t.ed metel and the metal concentrat.ion 1n the collect.ed kiln dust. • 

• Use the demon8'traead enrichment factor, in combination with 'the Tier III (or Tier II) metal emisBion limit and the 
::lost s'tringent. applicable particulate em.l.Bsion lit11t, t.o calculate the "violation" and "conservative" dUst maul concentration 
l imits. Include this information with 'the certification of compliance und.er 40 CFR 266.103(c). 

-. 
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• Perform daily and/or weakly monitoring of the cement kiln duat metal concentration to ensure (with appropriate QA/QC : 
that the metal concentration does not exceed either limit. 

If the cement kiln dust metal concentration exceeds the "conservative" limit more than 5\ of the tl.me ( i.e., more than 
three fa..11ures in l&at 60 t .. U), the aaries of teau to determine the enrichment fac~r must be repeated. 

If the cement kiln dust metal concentration exceeds the "violation" lim1t, a violation has occurred. 

• Perform quarterly teats to verify that the enrichmBnt factor has not increased significantly. If the enrichment factor 
has increased, the series of teats to determine the enrichment fa~ muat be repeated. 

10.5 Implementation Procedures 

A 8tep-by-s~ep description for implementing the method 1s provided below: 

(1) Prepare initial limits and test plana. 

Determine the Tier III metal emiasion limit. The Tier II metal amission limit may alao be used (see 40 CFR 266.106). 

Determine . the applicable PH emiasion standard. This standard is the most stringent pa~iculate emission standard that 
applies to the facility. A facility may elect to restrict iuelf to an even more stringent self-imposed PH emission standard, 
particularly if the facility finds ~t it is easier to control particula~ emiasions than ~ reduce the kiln dust concentration 
of a certain metal (i.e., lead). 

• Determine which metals need to be monitored (i.e., all ha%4rdous metals for which Tier III emission limits are lower 
than PM emission limits- assuming PH is pure metal). 

Follow the compliance procedures described in Sub88~ion 10.6. 

Follow the guidelines described in SW-S.6 for preparing test plans and waste analysis plans for the following teats: 

compliance tests to determine limit. on meeal feedratea in pumpable hazardous wastea and in all hazardous wastes (as 
well as to determine other compliance parametars); 

Initial tests to determine enrichment factors; 

Quarterly tests to verify enrichment factors; 

Analysis of hazardous waat.e t.Mdsueams; and 

Daily and/or weekly monitoring of kiln dUst for continuing compliance. 

( 2) Conduct tests to determine the enrichment tactor. 

• These tests must be conducted within a 14-day pariod. No more than two ~esta may be conducted in any single day. If 
the tests are not completed within a 14-day perioQ, they mu8~ be repeated. 

• Simul~neous s~ack samples and kiln duat aamples mus~ be ~ken. 

Stack sampling mus~ be conducted with ~he multiple metals train according ~o procedures provided in section 10.3 of this 
He~hods Manual. 

Kiln dust sampling must be conducted as follows: 

Follow the sampling and analyt.ical procedurea d8llcribed in SW-S46 and the waste analysis plan as they peru in to the 
condition and accessibility of the dus~. 

Samples should be representative of ~he last ESP or Fabric F1lter in the APCS series. 

• The feedrates of hazardous metals in all pumpable hazardous waate streams and in all hazardous waste streams must be 
monitored during these testa. It is reccmmended (but not required) that the feadrates ut hazardous metals in all feedstreama 
alao be monitored. 

• At least ten single (noncamposited) run. are requirad during the tests. 

The facility must follow a normal schedule of kiln duat recharging for allot the teats. 
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Three of the first five teats must be compliance teats 1n conformance with 40 CFR 266.103(c); i.e., they muSt be used tc 
d cte~ne max~um al l owable feedrate s of metals in pumpable hazardous wast.es. and in all hazardous wast.es, as wel~ as to 
det.e~ne o t.her compl iance limit.s {see 40 CFR 266.103 (C) (1». 

The remaindar of the t.eats need not. be conducted under full compliance test conditions; however, the facil!ty must. 
operat.e at. i t.s compliance test. production rat.e, and it must burn hazardous waste during t.hese t.ests such t.hat. the 
feedrate of each metAl for pumpable and total hazardous wa8tes i8 at least 25' of the feedrate during compliance 
t est ing. I t these criteria, and t hose discussed below, are not met for any paramater during a test . then either the t est 
is not. valid tor determining enrichment factors under this _t.hcx1, or the compliance limits for that parameter must. be 
establ ished baaed on theae test conditions rather than on the compliance test conditi ons. 

• Verity that compl i ance amission limits are not exceeded . 

Metal emissions must not axceed Tier III (or Tier II ) limits. 

PM emissions must not exceed the moSt stringent of appliCable PM standards (or an optional selt-imposed particul ate 
s tandard ) • 

• The facil i ty must generate normal, marketable product using normal raw materials and fuels under normal operati ng 
conditions ( f or parameters other than those specified under this method ) when these tests are conducted. 

• Chromium must be treated as a spacial case: 

The enr i c hment factor for total chromium is calculated in the same way .s the enrichment factor for other metal s ( i.e., 
t he enrichment factor is the ratio ot the concentration ot total chromium in the emitted particul ate matter to the 
concentration of tota l chromium in the collected kiln dust). 

The enr i c hment factor tor haxavuent. chromium (it measurad) is deUn.d a. the ratio o f the concentration of haxavalent 
c hromium i n the emitted. particulate matter to the concentration of total chromium in the collected kiln dust.. 

( 3 ) Use the enri chment fact.ora mea.ured. in step 2 to determine EF gS" EFgg" and SEF. 

Calcu l ate EFgS' and EF99, according to the t.-diat.riDution a. de.cribed in Appendix A 

Ca l cu l ate SEr by 

Equa tion 4a if EF gS ' i s determinable and if EFg9, is greater than two t.ime. EF9S" 

Equation 4D i f ErgS, i s determinable and it EF 99, is not graatar than two t1mea EFgS" 

Equat ion 4c if ErgS, i s not determinable. 

The faci li t y may c hoose t o set an even more conaervative SEF to give it.aelf a larger margin of safet.y .between the point 
"", nere cor rectlve a c t i on i s necessary and the ?Oint where a violation occurs. 

( 4 ) Pr e pare c er t ification of co~liance. 

• Ca lcula t e the "conservati ve" dust met.al concentrat.ion limit (DMCLc::: ) using Equation 5. 

Chromium is treated as a special caae . The "conaervative" kiln dust chromium concentration limit i s set for t.otal 
·c hroml um, not f or hexavalent chromium. The limit for total chromium must be calculated using the Tier III (or Tier II ) 
metal l imi t for hexavalent c hr omium. 

If t he s t aCK samples described in St.ep 2 were analyzed for hexavalent. chromium. the SEF baaed on the hexavalent chromium 
enrichment factors (aa defined in Step 2 ) must be used in this calculation. 

: f the stac k sampl es ware not ana l yzed for hexavalent chromium, then the SEF based on t he total chromium enrichment 
fac t or must be used in thi s ca l culation . 

• Ca l cula t.e t.he "violati on" dUBt metal concentration limit (DMC"Lv) using Equation 3 if EFg5, ia determinabl e, or using 
Equa tion 6 if EF 9S' i s not determinable . 

Chromium i s treated as a special caae . The "violation" kiln dust chrolDium concentration limit is aet for total c hrcmium, 
not f or hexava l ent c hromium. The limit for total chromium must be calculated using the Tier III ( or Ti er II) metal limit 
fo r haxaval ent chromium. 
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If the stack samples taken in Step 2 were analyzed for hexavalen~ chromium, the EFgS' baaed. on the hexavalent. chrom~~ 
enrichment. fact.or (as defined. in St.ep 2) should, be used in tilis calculation. 

If the stack samples were not analyzed for hexavalent chromium, the EF95, ba.ed on the total chro~um enrichment fact.or 
must be used in this calculation. 

Submit certification of compliance. 

Steps 2-4 must be repeated for recertification, which i8 required once every J years (SBe S 266.10J(d)). 

(5) Monitor metal concentrations in kiln dust for continuing compliance, and maintain compliance with all compliance 
limits for the duration of interim status. 

• Metals to be tDOnitored during compliance testing are classified as either "critical" or "noncritical" metals. 

All metals must initially be classit1ed as "critical" metals and be monitored on a daily basis. 

A "critical" metal may be reclassified as a "noncritical" metal if its concentrat.ion in the kiln dust remains below 10\ 
of its "conservative" kiln dust metal concentration limit for 30 consecut.ive daily samples. "Noncritical" metals must be 
monitored on a weekly baais. 

A "noncritical" metal must be reclassified as a "critical" maul if ita concentration in the kiln dust is above 10\ of 
its "conservat.ive" kiln dust metal concentration limit for any single daily or weekly sample. 

• Noncompliance with the sampling and analysis schedule prescribed by this method is a violation of the metals controls 
under S 266.103. 

• Follow the sampling, compositing, and analytical procedures described in this method and in SW-846 as they pertain to 

the condition and accessibility of the kiln dust. 

• Follow the same procedure. and sample at the same loc.~ions as were u.ed for kiln dust samples collected to determine 
the enrichment factors (as discussed in Step 2). 

• Samples must be collected at least once every 8 hours, and a daily composite must be prepared according to SW-846 
procedures. 

At. least one composite sample is required. This sample is referred to as the "required" sample. 

For QA/QC purposes, a facility may elect to collect two or more additional samples. These samples are referred to as 
the "spare" samples. These additional samples must be collected over the same time period and according to the same 
procedures as those used for the "required" sample, 

Samples for "critical" metals must be daily composites. 

Samples for "noncritical" metals !Inlst be weekly composites. These samples can be composites of the original 8-hour 
samples, or t.hey can be composites of daily composite samples. 

• Analyze the "required." sample to determine the concentration of each metal. 

This analysis must be completed within 48 hours of the close of the sampling period. Failure to meat this schedule is a 
violation of t.he metals standards of S 266.103. 

If the "conservative" kiln dust metal concentration limit is exceedad for any metal, refer t.o Step 8. 

If the "conservative" kiln dust. Uletal concentration 11.m.it ia not exceeded, continue with the daily or weekly 
monitor~ng (Step 5) for the duration of interim status. 

• Conduct quarterly enrichment factor verification tests, as described in Step 6. 

( 6) Conduct. quarterly enrichment factor verification tests. 

• After certification of compliance with the metals standards, a facility must conduct quarterly enrichment factor 
verification teat.s every three tDOnths for the duration of int.erim status. The first quarterly t_t must be completed .... ithin 
three months of certification (or recertification). Each subsequent quartarly test must be completed within three months of the 
preceding quarterly teat. Failure to meet t.his schedule is a violation. 

• Simultaneous stacX samples and kiln dust samples must ba collected. 



40 crR as of July 1, 1991 
Part. 266, SUbpart.8 A !.hrough 8 and Appendices I through X 
Page: 219 

• Follow the same procedures and sample at the same locations as were used for kiln dust samples and stack a~les 
collected t.o det.ermine the enr~chment fact.ors (as discussed in Step 2). 

• At least three Single (noncompositedl runs are required. These teats need not be conducted under the operat~ng 
conditions of the initial compliance teat; howaver, the facility muat operata under the following conditions: 

It muat operate at compliance test production rate. 

It must burn hazardous waste during the teat, and for the 2-day period immadiately preceding the teat, such that the 
feadrate of each metal for pumpable and total hazardous waatea conaist of at le •• t 25\ of the operating limits 
established during the compliance test. 

It must remain in compliance wi!.h all compliance parameters (aee S 266.10J(c)(1». 

It must follow a normal schedule of kiln dust recharging. 

It must generate normal marke~ble product from normal raw materials during the teata. 

( 7) Conduct a statistical teat to determine if the enrichment factors measured in the quarterly verification tests have 
increased significantly from !.he enr ichment factors determined in tbe teats conducted in Step 2. The enrichment fac~rs have 
increased significantly if all !.hree of the following criteria are mat: 

• By applying the t-test described in appendix A, it is deterMined that the enrichment factors measured in the quarterly 
teats are not taken from the same population AS the enrichment factora meaaured in !.he Step 2 teata; 

• The Er95\ calculated for !.he combined data s.ta (i.e., the quarterly teat data and the original Step 2 teat data) 
according to the t-distribution (described in appendix A) is more than 10\ highar ehan the Er95\ baa.d on the enrichment factors 
previously measured in Step 2; and 

• The highest measured kiln duat metal concentxation recorded in the pravioua quarter is more than 10\ of the 
"violation" kiln dUst concentration limit that would !)II calculatad fram. the combined. EF 95\. 

I f the enrichmant factors have increased significantly, tbe teata to determine the enrichalnt factors must be repea't8d 
(refer to Step 11). If the enrichmant factors bav. not increaaed. significantly, continue to us. the kiln dust metal 
concentration limits based on the enrichment factora previoualy ~aured in Step 2, and cont1nu~with the daily and/or weekly 
monitor~ng described in Step 5. 

(8) If the "conservative" kiln duat metal concentration 11mit was exceeded for any metal in any single analysis of the 
"required" kiln dust sample. t.he "spare" samples corre.ponding to the same period may be analyzed to determine if the exceeda.nce 
was due to a sampling or analysis error. 

I f no "spare" samples were taken, refer to St.ep 9. 

I f the average of all the samples !or a given day (or week, as applicable 1 (including the "required" sample and the 
"spare" samples) does not exceed the "conservative" kiln dust met.al concentration limit, no corrective lDBasures are necessary; 
continue with the daily and/or weekly monit.oring aa described in Step 5. 

• If the average of all t.he samples for a given day (or weak, aa applicable) exceeds the "conservative" kiln dust metal 
concentration limit, but the average of t.he "spare" samples is below the "conservative" kiln duat metal concentration 11.m1t, 
apply the Q-test., described in appendix A, to determine whe'thar the "required" sample concentration can be jUdged as an outliar. 

I! the "required" sample concentxation i8 judged an outlier,no corrective measures are necessary; cont.inue with the 
daily and/or weekly monitoring described in Step 5. 

If the "required" sample concantxation ia not judged an outlier, refer to Step 9. 

( 9) Determine if the "violation" kiln dust metal concentration haa been exceeded based on either the average of all the 
samples collected during the 24-hour period in question, or if discarding an outlier can be statistically justified by the Q
test. described in appendix A, on the average of the remaining samplea. 

• I! the "violation" kiln dust metal concentration l1.m1t has bean exceeded, a violation of the !Det.Ala controls under S 
266.10J(c) has occurred . Notify the Director that a violation has occurred. 8azardous wast.e may be burned for testing purpoa8s 
~or up t.o 720 operating hours to aupport a revised certification of compliance. Note that the Director may grant. an extension of 
t.he hours o! hazardous waste burning under S 266.10J(C)(7) if additional burning time is needed to support a revised 
certlfication for reasons beyond the control of the owner or operator . Unt.il a revised certification of compliance is submitted 
t. o the Director, the feedrata of the !Detels in violation in total and pumpable hazardous waste !Bed~ is limited to 50\ of the 
?reV~OU8 cocpliance test limits. 
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• If the "violation" kiln dust metal concentra'tion haa not been exceeded: 

If the exceedance occurred in a daily composite sample, refer to Step 10. 

If the exceedance occurred in a weekly compoaite sample, reter 'to Step 11. 

( 10 ) OeT-ermine if the "conservative" kiln dust metal concentration limit has been exceeded more than three times 1n the 
last 60 days. 

It not, leg this exceedance and continue with the daily and/or weekly monitoring (Step 5). 

If so, the tests t.o determine the enrichment factors must be repeated (reter to Step 11). 

This de'termination is made separately for each metal: For example, 

Three exceedances for each of the ten hazardous metals are allowad within any 60-day period. 

Four exceedances of any single metal in any 60-day period is not allowad. 

• This determination should be made daily, beginning on the first day of daily moni'tOring. For example, if four 
exceedances of any single metal occur in the first tour days of daily monitoring, do not wait until the end of the 60-day 
period; refer immediately to Step 11. 

(II) The tests to determine the enrichment tactor must be rapeatad if: (1) Mere than three axceedances of the 
" conservative" kiln dust metal concent.ration limit occur within any 60 conaecutive daily samples; (2) an excursion of the 
"conservative" kiln dust metal concentration limit occurs in any weekly aample; or (3) a quar'terly teat indicates that tile 
enrichment factors have increaaed significantly. 

The facility must notify the Director if theae teats muat be repeated. 

The facility has up to 720 hazardous-wa.te-burning hours 'to redetermine the enrichmen't · factors tor the maul or metals 
In question and to recertify (beginning with a re'turn 'to Step 2). During this period, the facili'ty must reduce the feed rate of 
t he metal in violation by 50\. It the facility has not completed the recertification process within this period, it must stop 
burning or obuin an extension. Hazardou8 waate burning may resume only when the recertification proce8s (ending with Step 4) 
has been completed. 

• Meanwhile, the facility must continue with daily kiln dust metals monitoring (Step 5) and muat ramain in compliance 
with the "violation" !tiln dust maul concentration limits (Step 9). 

10.6 precompl1ance Procedures 

Cement kilns and otner indUstrial furnaces that recycle emi.aion control residue back into the furnace mUBt comply with 
tne same certification schedules and procedures (with tne faw exceptions described below) that apply to other boilers and 
i ndustrial furnaces. These schedules and procedures, as set forth in S 266.103, require no later than the effective date of the 
=ul e, each facility submit a certification which establishes precompliance limits for a number of compliance parameters (see S 
266.103(b)(J »), and that each facility imImIdiately begin to operate under these limits. 

These precompliance limits must ensure that intBrim status emissions limits for hazardous metals, particulat.e matt.er, 
HCl, and C1 2 are not likely to be exceeded. Determinat.ion of the values of the precompl1ance limits must be made based on either 
(1) conservative default assumptions provided in this Methods Manual, or (2) engineering judgement. 

The flowchart for implementing the precompliance procedures is shewn in Figure 10.6-1. The step-by-step precompliance 
imp l ementation procedure is described below. The precompliance implemantation procedures and numbering schama are similar to 
those used for the compliance procedures described in Subsection 10.5 . 

( 1) Pr epare initial limits and teat plans. 

DetBnllne the Tier III maul emiasion limit.. The Tier II metal emission limit may also be used (see 40 CFR 266.106). 

Determine the applicable PM emission standard. This standard is the mOST- stringent particulate emission standard that 
applies to the facility. A facility may elect to restrict itself to an evan more atringent selt-imposed PM emission standard, 
particularly if the facility finds that it is easier to con'trol part.iculate emisaions than to reduce the kiln dust concantration 
of a certain metal (i .e., lead). 

• Determine which met.als need to be monitored (i.e., all hazardous metals for which Tier III emission limits are lower 
than PM emission limits, assuming PM is pure metal). 
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• Follow the procedures described in SW-846 tor preparing wasta analysis plans for the following tasks: 

Analysis of hazardous waste faadstreama. 

Daily and/or weekly monitoring ot kiln dust concentration. for continuing compliance. 

(2) DeterlllinB the "sate" enrichment factor for prac:ompliance. In this contaxt, the "safe" enrichment factor is a 
conservatively high estimate of the enrichment tactor (the ratio ot the emitted metal concentration to the metal concentration 
in the coliec:ted kiln dust). The "aate" enrichment tactor must be calculat.8d trom e1t.her conservat.ive default values, or 
engineering judgement. 

• 
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• Conservative default valuas for the "sate" enrichment. factor are a. follows: 

SEF • 10 for all hazardous aatal. except aarcury. SO" • 10 for AnUlIlOny, aIsenloc, barium, beryllium, cadmiwr., cn.r=l.u.:::, 
lead, silver, and thallium. 

SEl' • 100 for mercury. 

• Engineering judgement may be used in place of conservative default. aa.ump~ons provided that the engineering judgement 
is defensible and properly documented. The facility muat keep a written record of all assumptions and calcula~ons neceaaary to 
justify the SEl'. The facility muat provide this record to EPA upon requeat and must be prepared to defand theae assumptions and 
calculations. 

Examples of situations where the use of engineering judgement is appropriate include: 

Use of data from precompliance tests; 

Use of data from previous compliance tests; and 

Use of data from similar facilities. 

(3) This step does not apply to precompliance procedures. 

(4) Prepare certification of precomplianca. 

Calculate the "conservative" dust metal concentration limit (DMCLc ) using Equation 5 • 

• 
Submit certification of precompliance. This certification must include precompliance limits for all compliance 

parameters that apply to other boilera and induatrial furnaca. (i.e., thoae that do not recycle amiaaion control residue back 
--- into the furnace) as listed. in S 266.103(b)(3), except that it is not nec .... ry to set precompliance limits on maximum feadrate . 

of each hazardous metal in all combined f .. datraama. 

• Furnaces that recycle coll8C'ted PM back into the furnace (and that elect to comply with thie mathod (s8e S 
__ 266.l03(c)(3}(ii» are subject to a .pecial pracompliance param.tar, how.var. They muat establiah precompliance limits on tbe 

maximum concentration of each hazardoua metAl in collected kiln duat. (which muat be set according to the procedures deacribed 
above) . 

(5) Monitor me~al concen~ra~ion in kiln duat for continuing compliance, and maintain compliance with all precampliance 
- l imits unt.il certificat.ion of campliance has be4IIl submitted. 

• Met.als t.o be monitored during precompliance testing are claaaified as either "critical" or "noncrit.ical" metals. 

All metals must. init.ially be classified as "critical" met.a.ls and be monitored on a daily baais. 

A "critical" metal cay be reclassified a. a "noncritical" metal if its concentration in the kiln duet remains below 10\ 
of its "conservative" kiln dus~ metal concentration 11.mi~ for 30 consecutive daily aamples. "Noncritical" metal a wet be 
monit.ored on a weekly basis, at a minimum. 

A "noncritical" me~al must be reclaaaified aa a "critical" _tal if its concentration in the kiln dust is above 10\ of 
its "conservative" kiln duat matal concentration limit. tor any aingle daily or weekly sample. 

• It is a violation if the facility fails to analyze the kiln duat. for any "critical" metal on any single day or for any 
"noncrit.ical" metal during any single week, when haurnoua waate is burned. 

• Follow the sampling, compositing, and analytical procedure. described in thia method and in SW-846 as they pertain to 
t.he condition and accessibilit.y or the kiln dust. 

• Samples muat. be collected at leaat. onca every 8 houra, and a daily composite prepared according to SW-846 procedurea. 

At. least one composite sample is required. This sample is refarred to as the "required" sample. 

For QA/QC purposes, a facility may elect to collect two or more additional samples. Theae aamples are referred to aa the 
"spare" samples. These addi~ional samples must be collect.ec1 over the a&.me t.1lIIe period and according to the same 
procedures as those used for the "required" sample. 

Samples for "crit.ical" meuls must. be daily composites. 
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Samples for "noncritical" metals must be weekly ccmposit.es , at a minimum. TheM samples can be composites of the 
origl.nal a-hour samples, or they can be composites of daily composite samples. 

• Analyze the "required" sample to determine tile concentration of each metal. 

This analysis must be completed within 48 hours of the close of the sampling peried. Failure to meet this schedule is a 
violatl.on. 

If the "conserva'tive" kiln dust. metal concentration lilll.1t ia exceeded tor any metal, reter t.o Step 8. 

If the "conservative" kiln dust metal concentration limit is not axceaded, continue with the daily and/or weekly 
monitoring (Step 5 ) for the duration of interim atatus. 

(6) This step does not apply to precompliance procedures. 

(7) This step does not apply to precompliance procedures. 

(8 ) If the "conservative" kiln dust metal concentration lilll.1t was exceeded for any metal in any single analysis of 'the 
"required" kiln dust sample, the "spare" samples corresponding to the same peried may be analyzed to deter:cll.ne if the exceedance 
is due to a sampling or analysis error. 

I f no "spare" samples were taken, refer to Step 9. 

If the average of all the samples tor a given day (or week, as applicable) (including the "required" sample and the 
"spare" samples) does not exceed the "conservative" kiln dust met.al concentration limit, no corrective measures are necessary; 
continue wi~h the daily and/or weakly monitoring aa described in Step 5. 

• If the average of all the samples for a given day (or week, as applicable) axceeda the "conservative" kiln dust metal 
concentration limit. but the aver;ge of the "spare" samples is below the "conaervative" kiln dust metal concent.ra'tion limit, 
apply the Q-test, described in appendix A, to determine whet.har the "required" sample concentration can be judged as an outlier. 

If the "required" sample concentration is judged an outlier. no correct.ive measures are necessary; continue wit.h the 
daily and/or weakly monitoring described in Step 5. 

If t.he "required" sample concentration ia no't judged an out.liar, refer to Step 10. 

(9) This step does not. apply 'to precompliance procedures. 

( 10) Determine if t.he "coneervati ve" kiln dust meul concentration limit has been exceeded tlIOre t.han three t.imes in t.he 
last 60 days. 

If not., log 'this exceedance and continue with t.he daily and/or weakly monitoring (Step 5). 

If so, the tests to determine 'the enrichment. factors muat. be repeated (reter to Step 11). 

This determinat.ion is made separately for each metal; for example 

Three exceedances for each of the tan ha%ardous metals are allowed within any 60-day period. 

Four exceedances of any singla metal in any 60-day period is not. allowed. 

• This de'termination should be made daily, beginning on t.he first. day of daily monit.oring. For example, if tour 
exceedances of any single metal occur in t.he firat tour days of daily monit.oring, do not wait until the end of the 60-day 
period; refer immediat.ely to Step 11. 

( 11 ) A revised certification of precompliance must be submi'tted to the Director (or cert.ification of compliance must. be 
submitted) if: (1 ) More 'than three exceedances of tbe "conservative" kiln dust metal concentration limit occur within any 60 
consecutive daily samples; or (2) an axcaedance of the "conservative" kiln dust metal concentration limit occurs in any weekly 
sample . 

The facility mus't notity the Director it a revised cer'tification ot precompliance must. be submitted. 

The facility has up to 720 waSte-burning hours to submit a certification ot compliance or a revised cartitication of 
precompliance . During this period, tha feed rate of the metal in violation must. be reduced by 50'. In the case ot a revised 
certification of precompliance, engineering jUdgement must. be used to ensure that tbe "conservative" kiln dust metal 
concentration will not be exceeded. Examples of how this goal might be accomplished include: 

...., 
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Changing equipment or operating procedures to reduce the kiln duat metal concentration; 

Changing equ~pment or operating procedure., or using more detailed engineering jUdga=ent, to decrease ·the est~ted SEt 
and thus increase the ·'conservat.ive" kiln dust metal concentration 11m1t.; 

Increasing the "conservative" kiln dust metal concentration limit by imIXlsinq a stricter PM emissions standard; or 

IncreaSing the "conservat.ive" kiln dU8t metal concentration limit by performing a mora detailed risk assessment to 
increase the metal amission limits • 

• Meanwhile, the facilit.y must continue with daily kiln duat metals monitoring (Step 5). 

Appendix A to Appendix IX to Part: 266-Statistic. 

A.l Determination of Enrichment Factor 

After at lea.t 10 initial emissions tests are performed, an enrichment factor for each metal must be determined. At the 
95\ confidence level, the enrichment factor, EF g5,s, i. baaed on the test res~~ and is statistically determined 80 there is 
only a 5\ chance that the enrichment factor at any given time will be larger than EF95,. Similarly, at the 99\ confidence level, 
the enr~chment factor, EFgg" is statistically determined so there is only a l' chance thAt the enrichment fActor At any given 
t1me wi l l be larger than EF 99,. 

For a large number of samples (n > 30), EF95, is baa.d on A normal distribution, and i. equal to: 

( 1) 

where: 

"EF' • (2) 
n 

a • (3) 

For a 95' confidence level, Zc i. equal to 1.645. 

For a small number of samples (n < JO), EFgS' i. based on the t - distribution and i8 equal to: 

(4) 

where the .tandard deviation, S, i8 defined as: 

(5 ) 
s • 

... ", is, a function of the number of samples and the confidence level that i8 desired. It increaaas in value as 'the sample si:. 
d'ecreases and the confidence level increases. The 95' c'onUdance level is used in this methcx1 to cal culate the "violation" kiln 
dust meul concentration limit; and the 99' confidence level 18 8aD8times uaed to calculate the "conservative" kiln dust _tal 
concentration liMit. Values of tc are shown in tabla A-I for various degrees of freedom (degree. of freedom · sample si:e-l) at 
~he 95\ and 99\ confidence levels. As the sample .i:e approaches infinity, the normal distribution ia approached. 

A.2 Comparison of Enrichment Factor Groups 

To determine if ~he enrichment factors measured in the quarterly tests are significantly different from the enrichment 
- ~actors determined in the initial Step 2 tests, the t-test i& used. In this test, the value t mea.: 

t ..... 
(6) 

a, 
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Table A-l.-T-Dlatribution 

°t • 
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1. 73 
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1/2 
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31.82 
6.96 
',54 
3.75 
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3.14 
3.00 
2.90 
2.82 
2.76 

4.. 72 
2.68 
2.65 
2.62 
2.60 
2.58 
2.57 
2.55 • 
2.54 
2.53 
2.48 
2.46 
2.42 
2.39 
2.36 
2.33 

(7) 

is cocpared to tcrit at the desired confidence level. The 95\ confldanCB level 1s used 1n this me~od. ValuBs of tcrit are shown 
in table A-I for various degrees of freedom (degrees of freedom n 1 • n2 - 2) at the 95\ and 99\ confidence levels. If t mea• 1s 
greater then t crit ' it can be concludad with 95\ confidence that the ~o groups are not from ~e same population. 

A.3 Rejection of Data 

I f the concentration of any hazardous metal in the "required" kiln dust sample exceeds the kiln dust 1D8ul concentrat.ion 
l imit., the "spare" samples 4re analyzed. If t.he average of the combined "required" and "spare" values is still above the limit, 
s statistical test. 1s used to decide if the upper value can be reject.ed. 

The "Q-test" 1s used to detarmine if a dau point can be rejected.. The difference bet.w8n the quest.ionable result and 
i ta neighbor ia divided by 'the apread of the ent.ire data Bet. The resulting ratio, ~ea8' is 'than compared with rejection values 
that are cr~tical for a particular degree of confidence, where Qmeaa i8: 

° :OO4S 

DMChigheat - DMCnsxt 
highest. 

DMChighest - DMCloweBt 

(S) 

l 
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The 90\ confidence level for data. rejection is used in this method. Table A-2 provides the values of ~=i: a: the 90\ confidence 
level. If Qmeas is larger than Qcrit' the data point can be discarded. Only one data point trem a sample group can De reJected 
using this method. 

Table A-2.-Critical Values tor Use in the Q-Test 

n 

) 

4 

5 
6 
7 

8 
9 
10 

[ 56 FR 32692, July 17, 1991] 

Appendix X to Part 266-Guideline On Air Quality Models (Ravised) 

[EPA DOCUMENT NUMBER EPA-450 /2 -78-027Rl 

Preface 

0.9' 
0.76 
O.s. 
0.56 
0 .51 
0.4' 
0.44 
0.41 

Industry and control agencies have long expressed a need for conaistency in the application ot air quality models tor 
regulatory purposes. In the 1977 Clean Air Act, congress mandated such consi.tency and encouraged the standardization ot model 
applications. The Guideline on Air Quality Models waa first published in April 1978 to .atiaty the •• requirements by specitying 
models and providing guidance tor their use. Thi. guideline provide. a common baais tor estimating the air quality 
concentrationa uaed in aase •• ing control strategies and daveloping ami •• ion limit •• 

The continuing development ot naw air qual! ty model. in rupen •• to ragulatory requirtllDallta and the expanded 
requirements fo r models to cover evan more complex problema have amphaaized the need for periodic raview and update of guidance 
on these techniques. Four primary on-gOing activities provide direct input to revisions ot this modeling guideline. The fir.t is 
a series of annua l EPA worxshops conducted for the purpose ot ensuring consiatency and providing claritication in the 
application of models. The second activity, directed toward the improvamant ot modeling procedure., i. the cooperative agreement 
that EPA has with the scientitic community represented by the Amarican Meteorological Society. This agreement provides 
scientitic assessment of procedures and proposed techniques and s ponsors worxshops on xay technical is.ues. The third activi ty 
i s the soli c i tation and review of new models from tha technical and u.er community. In the Karch 27, 1980 Federal Register, a 
procedure was outlined for the submittal to EPA ot privately developao moael • • Atter exten.ive evaluation and scientitic review, 
these models, as well as those made available by EPA, are considered tor recognition in this guideline. The fourth activity is 
the extensive on- going research ettorts by EPA and other. in air quality and _taorolog1cal modeling. 

Based primarily on these tour activities, this docUDBnt embodies revi.ion. to the "Guideline on Air Quality Model .... 
Although the text has been revised from the 1978 guida, the preaant content and topics are similar. A. necessary, new sections 
and topics are included. A new format has also bean adopted in an attempt to le •• en the time required to incorporate changes. 
The looseleaf no'tebook format. allows future change. to be made on a page-by-page baais. Changes w111 not be scheduled, but 
announcements of proposed changes will be made in the Federal Regiater as needed. EPA believ.s that revisione to thi. guideline 
shoul d be timely and responsive to user needs and should involve public participation to the greatest pos.ible extent. 
Informa t10n on the current status of moaeling guidance can always be obtained trom EPA's Regional Oftices. 

This revised guideline was promulgated in September 1986 (51 FR 32176-32179 ) and . with turther revisions known as 
supplement A, in J anuary 1988 (53 FR 392-396 ). 
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1.0 Introduct.ion 

This guideline recommends air quality modeling techniques that should be applied to State Implement.ation Plan (SIP)(l) 
revisions tor exist.ing sources and to naw source reviuws,(2) including prevention of significant deterioration (PSD).(3) It is 
intended for use by EPA Regional Offices in judging the adequacy of modeling analyses performed by EPA, Stata and local agencies 
and by industry. The guidance is appropriate for use by other Federal agencies and by State agencies ..,i til air qual! t.y and land 
management. responsibilit.ies. It serve. to identify, for all interested parties, those techniques and data bases EPA considers 
acceptable. The guide is not intanded to be a compendium of modeling t.echniques. Rather, it should serve as a basis by which air 
quality managers, supported by sound scientific judgment, have a common measure of acceptable t.echnical analysis. 

Due to limitations in the spatial and t.emporal coverage of air qual.ity measuremant.s, monitoring data normally are not. 
9ufficiant. as the sole basis for demonstrating the adequacy of amission limit.s for existing sources. Also, the impacts of new 
source9 that do not yet exist can only be det.ermined through modeling. Thus, mod.ls, while uniquely fil11ng one program nead, 
have become a primary analytical 'tOol in most air quality a •••• aments. Air quality measurements though can be used in a 
complementary manner to dispersion models, with due regard for the strengths and weaknesses of bot.h analysis techniques. 
Measurement.s are particularly useful in assessing the accuracy of model estimates. The use of air quality measurement.s alone 
however could be preferable. as detailed in a later se::tion of this document, when models are found to be unacceptable and 
moni~orlng data wit.h sufficient spatial and temporal coverage are available. 

It would be advantag.ous to cat.egorize the various regulatory programs and t.o apply a designated model to each proposed 
90urce needing analysis under a given program. However, the diversity of the nation's t.opography and climate, and var1ations in 
sourc. configurations and operating characteristics dictate against a strict modeling "cookbook." There is no one model capable 
of properly addressing all conceivable sit.uations even within a broad category such as point sources. Meteorological phenomena 
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associated with t.hreats t.o air qualit.y standards are rarely amenable to a single mathematical t.reatment; t.hus, case-by-case 
~ analy8~5 and judgment. are frequently required. As modeling efforta become more complex, i~ is ~ncreaa~ngly ~portant ~a~ they 

be directed by highly cempet.ent. individuals wi t.h a broad range of experience and kna./'ledge in air quality meteorology. Further, 
they should be coordinated closely with specialist.s in emi.sions characterist.ics, air monitor~ng and data process~ng. The 
judgmant of experienced metaorologis't. and analyat.a ia a •• ent.ial. 

The model that. most accurately estimates concentrat.ions in the area of interest is always sought.. 8a./'evur , it is clear 
from the needs expressed by the Sta:te. and EPA RegionAl Offices, by many industries and trade aasociationa, and also by the 
deliberations of Congre.s, that. con.istency in the .elec'tion and applicat.ion of models and data b .. es should also be sought, 
even in case- by-case analyses. conaiatency ensurea that air quality control agencies and the general public have a common bas~s 

~ for est.imating pollut.ant concentrations, asseSSing control st.rategies and specifying amiasion l~it.s . Such cons~5tency is not, 
ha./'ever, promot.ed at the expanse of model and dat.a baae accuracy. Thia guide provides a consistent basis for selection of the 
most. accurate models and data ba.es for use in air quality a ..... ment •• 

Recommendations are made in t.his guide concerning air quality models, data bases, requirements for concentration 
estimates, the use of measured data in lieu of model e.t1m4ta., and model evaluation procedures. Models are identified for some 
specific applicat.ions. The guidance p~vided here should be followed in all air quality analy.es relative to State 
Implementat.ion Plans and in analyses required by EPA, State and local agency air programs. The EPA may approve the use of 
another techn~que that can be demon.trated to be more appropriate than those recommended in t.his guide. This is discuased at 
greater length in sect.ion 3.0. In all cases, the model applied to a given situation should be t.he one that provides tne most 
accurate representation of atmospheric tranaport, diaparaion, and chemical tranaformat.ions in the area of intereat. However , to 

ensure consistency, deviat.ion. frem this guide ahould be caretully d~nted and fully supported. 

From time to time .it.uations arise requiring clarification of the intent of the guidance on a specific topic. Periodic 
workshops are held with the EPA Regional Meteorologists to en.ure conaist.ncy in modeling guidance and to promote the use of 
more accurate air qual! ty moc:l.els and data ba .... The work.hop ... rve to provide further explanations of guideline requirements 
t.o the Regional Offices and work.hop reports are issued wit.h this clarifying information. In addition, findings from on-gOing 
research programs, new model .ubmittal. , or results trom model evaluat.ions and applicat.ions are continuou.ly evaluated. Baaed on 
this information changes in the guidance may be indicated. 

All changes t.o this guide lin. muat follow rul.making requirements since the quidelin. haa been incorporated by reterence 
in the PSD regulations. Change. will be propo .. d and noticed in the Federal Regi.ter. Ample opportunity for public comment. will 
be provided for each proposed change and public hearing. schedul.d if reque.ted. Publish.d, final changes will be made available 
through the National Technical Informat.ion Service (NTlS). 

A wide range ot t.opics on moc:l.eling and data b .... are di.cu •• ed in the remainder of this guideline. Where specific 
recommendations are made, the recommendationa are t.yped in a .ingle-spaced format. Chapter 2 give. an overview of moc:l.~ls and 
their appropriate use. Chapter 3 provide •• pecific guidance on the u •• of "preferred" air quality modal. and on the select.ion of 
alternative techniques. Chapters 4 through 7 provide recommendations on modeling t.echniques for application to simple-terrain 
stationary source problems, complex terrain problem., and mobil •• ource prOblema. Specific modeling requirements for select.ed 
regulatory is,sues are also addre ••• d. Chapt.er 8 di.cu .... is.u •• COllDOll to many modeling analys •• , including acceptable modal 
components. Chapter 9 makes recommendation. tor data inputa to modela including source, meteorological and baCkground air 
qualit.y dat.a. Chapter 10 covers the uncertainty in model a.timata. and how that information can b. useful to the regulatory 
decision-maker. The last chapter summarize. how •• t.imates and mea.urement. of air quality are us.d in assessing source impact 
and in evaluat.ing control strategies. 

Appendix A contains sWllltlilries of refined air quality models that are "preferred" for specific applications; both EPA 
~odels and models developed by others are included. Appendix B contain. summaries of other refined models that may be considered 
wlth a case-speCific justification. Appendix C contains a checklist of requiraments tor an air quality analysis. 

i.- 2 . 0 Overvi ..... of Model Use 

Before attempting to implement. the guidance contained in this document, the reader should be aware of certain general 
i nformat.ion concerning air quality models and their u ••• Such information is provided in this section. 

2.1 Suitability of ~odels 

The extent to which a specific air quAlit.y model is suitable for the evaluation of source impact depends upon several 
tac~ors. These include: ( 1 ) The meteorological and topographic complexit.i.s of the area; (2) the level of detail and accuracy 

-- neeaed for the analysis; (3) the technical competence of tho •• undertaking such simulation modeling; (4) the resources 
available; and (5) the detail and accuracy of the data bas., i.e., amis.iona inventory, meteorological data, and air quality 
data. Appropriate data should be available before any attempt. is made to apply a model. A mod.l that require. det.ailed, precise, 
:..nput data should not. be usad when such data are unavailable. 8owever, a •• uming the dat a are adequate, the greater the detail 

__ with which a model considers the spatial and tamporal variationa in emis.iona and met.eorological conditiona, the greater the 
abl1~ty t.o evaluate t.he source impact and t.o distinguish the effects of various control 8trAt.egies. 
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Air quality models have baen applied with the most accuracy or the least degree of uncertainty to simulations of long 
term averages in areas with relatively simple topography. Areas subject to major topographic influences exper~ence 
meteorological complexities that are exuemely difficult 'to simulate. Although models are available for such circumstances, they 
are frequently site specif1c and resource intenaive. In the absence of a model capable of simulating such complexities. only a 
prel1minary approximation may be feaaible until such time a. bet't.&r modsl. and dAt.a bu_ become available. 

Models are highly specialized tools. Competent and experienced peraonnel are an esaential prerequisite to the successful 
application of simulation models. The need for spacialiata i. critical when the mere .ophistica~d models are used or the area ~ 

being investigated haa complicated meteorological or topographic feature •• A model applied improperly, or with inappropriately 
chosen dat.a, can lead to serious misjUdgments regarding the .ource impact or 'the effe~ivens.s of a control strategy. 

The resource demands generated by use of air quality modela vary widely depending on the specific application. The 
resources required depend on the nature of the model and its complexity, the detail of the data ba •• , the difficulty of the 
application. and tbe amount and level of expertise required. The costs of manpower and computational facilities may also be 

important factors in the selection and use of a model for a specific analysis. However, it should be recognized that under some 
sets of physical circumstances and accuracy requirements, no present model may be appropriate. Thus, consideration of these 
factors should not lead to selection of an inappropriate model. 

2.2 Classes of Models 

The air quality modeling proce4ures discusse4 in thia guide can be ca~gorized into four generic classes: Gaussian, 
numerical, statis~ical or empirical, and physical. Within theae cla •• ea, eapecially Gaussian and numerical models, a large 
number of individual "ccmputa~ional algori~hmatt may exiat, each with i~s awn spacific applica't.ions. While each of the algori~hms 
may have the same generic basis, e.g., Gauasian, i~ is accepted practice ~ refer to them individually as models. For example, 
the CRSTE'R model and the RAM model are cou=only referred to aa individual model •• In fac~, they are bo~h variations of a basic 
Gaussian model. In many cases the only real d1fference be~een models within the ditferen~ cIa •••• i. the degree of detail 
considered in the input or outpu~ data. 

Gaussian models are the mo.~ widely used teChniques for est1ma~ing the impact of nonreac~ive pollutants. Numerical 
models may be more appropria~e than Gauaaian models for area source urban applicat10ns that involve reactive pollu~anta, but 
they require much more extensive input data baaea and resourcea and tberefore are no~ as widely ap·plied. Statis~ical or 
empir1cal ~ec::hnique. are frequently employed in situa~ions where incomplet.a scientific understanding of ~he physical and 
chemical procesaes or lack of the raquir~d data ba.es make the use of a Gaus.ian er numerical model impractical. Various 
specific models in these three generic types are discussed in ~hia guideline. 

Physical modeling, the fourth generic type, involve. the use of wind ~unnel or other fl~id model1ng facilities. This 
class of modeling is a complex process requiring a high level of technical expertiae, 4a wall as access to the necessary 
facilities. Nevertheless, physical modeling may be uaeful for complex flow situationa, such as building, terrain or stack 
downwaah conditions, plume impact on elevatad terrain, diffusion in an urban environment, or diffusion in complex ~errain. It is 
particularly applicable to auch si~ua~ion_ for a sourc. or group of source. in a geographic area limited to a few square 
kilometers . If physical modeling i_ available and ita applicabili~y damanstra~d, it may be the bes~ technique. A diacussion of 
physical modeling is beyond the scope of this guide. The EPA publication "Guideline fer Fluid Modeling of Atmospheric 
Diffusion." ( 4) provides informa~ion on fluid modeling applications and the limitat.ions of that method. 

2 .3 Levels of Sophistication ot Modela 

In addition to the various classaa of models, there are two lavels of sophistication. The first level consists of 
general, relat.ively aimple eatimet.ion technique. that. provide con.ervative estimates of the air quality impact of a specific 
source. or source category. The.e are screening techniques or acreening mod.ls. The purpose of such techniques i8 to eliminate 
the need of further more detailed modeling for thoae sources that clearly will not cause or contribute to ambient concentrat.ions 
i n excess of either the National Ambient Air Quality Standards (NAAQS) (5) or the allowable prevention of signif1cant 
deterioration ( PSD) concent.rat.ion increments. (3) If a screening technique indica~. that the concentration contributed by the 
source exceeds the PSD increment or the increment rsmaining ~o just meet the NAAQS, then the second leval of more sophisticated 
models should be applied. 

The second level consists of those analytical techniques that provide more detailed treatment ot physical and chemical 
atmospheric processes, require more det.ailed and precise input data, and provide more specialized concentration ea~1mA~e •• As a 
resu l t ~hey provide a more refined and, at least theoretically, a more accurate estimate of source impact and the effectiveness 
of control st.rategies. These are referred to as refined models. . 

The use of screening technique. followed by a more refined analysis is always desirable, however there are si~uat10ns 
where t.he screening techniques are practically and technically the only viable option for est.imating source impact. In such 
cases, an attempt should be made to acquire or improve the nece •• ary data bas •• and to develop appropriate analytical 
:.echniques. 

3 .0 RecOllllDBnded Air Quality Models 

l 
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Thia aection recommends refined modeling techniques ~hat are preferredfor us. in regulatory ai= quali~y p=ogramB. ~he 

statua of models developed by EPA, as .... ell as those sutll:U,'tted to EPA for reviaw and possible inclusion l.~ this guidance, is 
discussed. The section also addresses ~he selec~10n of models for individual ca.es and provides recommendations fo~ situat~ons 

.... here the preferred models are not applicable. Two addi~ional source. of modeling guidance, the Model Clearl.nghouse {6) and 
periodic Regional Meteorologists' .... orkshops, are alao briefly discus.ed here. 

In all regulatory analyses, especially it other ~han preferred models are selected for use, early discussions among 
Regional Office staff, State and local control agenCies, induatry representatives, and .... here appropriate, the Federal Land 
Manager, are invaluable and are encouraged. Agreamant on the data b_. to be used, modeling tecl1niques to be applied and the 
overall technical approach, prior to the actual analy ••• , h.lp. avoid miaunderatandings concerning the final results and may 
reduce the later nead for additional analyses. The u.e ot an air quality checklist, such a. presented in Appendix C, and the 
preparation of a written protocol help to keep miaunderstandings at a minimum. 

It should not be construed that the preferred models iden~1fied here are to be permanently used to the exclusion of all 
others or that they are the only models available for relating emiasions to air quality. The model that most accurately 
estimates concentrations in the area of interest is always sough~. Bcwaver, designa~ion ot specific models is needed to promote 
consistency in model selection and application. 

The 1980 solicitation of naw or different modals from the technical community (7) and ~he program .... hereby these models 
are evaluatad, established a meane by .... hich n ..... lDOd.ela are identified. reviawed and. made available in the guideline. There is a 
pressing need for the development of models for a .... ide range ot regulatory applica~ions. Refined models that more realistically 
simulate the physical and chamical process in the atmosphere and that more reliably estimate pollutant concentrations are 
required. Thus, the solici~a~ion of models is conaidered to ba continuoue. 

].1 Preferred Modeling Techniques 

3.1.1 Discussion 

EPA has developed approxidtely 10 modele suitable for regulatory applica~ion. More than 20 addi~ional models .... are 
submitted by private developers for possible inclu.aion in the guide11ne. Th_e refined modela have all been organi%ed in~o eight 
categories of use: Rural. urban induetrial complax, reactive pollutants, mobile ecure .. , complex terrain, via1bility, and long 
range ~ransport. They are undergoing an intansive evaluation by category. The evalua~ion ax&rciaes (8,9,10) include statistical 
measures of model performance in comparison .... i~h mea.ured air qu.a11ty dat.4 a. augge.tad by the American Meteorological Society 
( 11). and, .... here possible, peer scientitic reviews. (12,13,14) 

When a single model is found to perform batter than othera in a given category, it is recommended for application in 
that category as a preferred model and listed in appendix A. If no one model is found to clearly perform better through the 

~ evaluation exercise, then the preferred ~odel li.ted in appendix A is selected on the baaia of other factors auch as past uae, 
public familiarity, COst or resource requiramenta, and availability. No further evaluation of a preferred model is required if 
the source follows EPA recommanda~iona specified for the model in this guideline. The modela not specifically recommended for 
use in a particular category are .WIIIIUl%"ized in appendix S. The.e models should be compared with measured air quality data .... hen 

L- they are used for regulatory applications consistent with recommendations in section 3.2. 

The aolicitation of naw refined modele .... hich are baaed on sounder scien~ific principlea and .... hich more reliably es~imate 
?ol l utant concentrations 1s considered by EPA to be COntinuous. Models that are submitted in accordance wi~h the previsions 
outlined in the Federal Register notice of ~rch 1980 (45 FR 20157) (7) will be evaluated as 8ubmitted. 

These requirements are: 1. The model must be computerized and func~ioning in a common Fortran language suitable for use 
on a variety of computer systems. 

2. The model must be documented in a user'a guide which identifies the mathamatica of the model, data requirementa 
?rogram operating characteristics at a level of detail comparable to tha~ available for currently recommended models, e.g., 
S~ngle Source [CRSTER] Hodel. 

and 

<he 

3. The model must be accompanied by a complete teat data set including input parameters and output results. The teat 
cata must be i ncluded in the user's guide •• well as provided in computer-readable torm. 

,. The model must be useful to typical users, e.g., State air pollution control agencies. for specific air quality 
control problems. Such users should be able to operate the computer program(s) trom available documentation. 

5. The model documentation mu8t include a comparl.son .... ith aU qUAlity data or with other well-established analytical 
techniques. 

6. The developer must be willing to make the modal available to users at reaaonable cos~ or make it available tor public 
access throug~ the National Technical InfOrQa~ion Servl.Cei the modal cannot be proprietary. 
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The evaluation process will include a determination of technical merit. in accordance with the above six items including 
the practicality of the model for use in ongoing regulatory programs. Each model will also be subjected ~o a performance 
evaluation for an appropriate data base and to a peer scientific revlew. Hodels for wide 'use (not just an isolated easel) found 
to perform better. baaed on an evaluation for the aame data bas.s used to evaluate models in appendix A, will be proposed for 
inclusion as preferred models in future guideline revisions. 

3.1.2 Recommendations 

Appendix A identifies refined models that are preferrdd for u.e in regulatory applications. If a model is required for a 
particular application, the user should select a model from that appendix. Th ••• models may b. used without a formal 
demonstration of applicability as long as they are used as indicated in each model summary of appendix A. Further 
recommendations for the application of these medels to specific source problama are found in subsequent sections of this 
guideline. 

If changes are made to a preferred model without affect1ng the concentration estimates. the preferred status of the 
model is unchanged. Examples of modifications that do not affect concantrationa are those made to enable use of a different 
computer or t.hose t.hat affect only the ,fOnDat or averaging time of the model results. B0W'8ver, when any changes are made. the 
Regional Admdnistrator should require a test case example to decon8trate that the concentration estimates are not affected. 

A preferred model should be operated with the optiona liated in appancUx A as "RaCODllendat.iona for Regulatory Use." If 
otJler options are exercised. the model is no longer "preferred." Any ot.her mocUticat.ion to a preferred model that would result 
in a change in the concentration estimates likewise alt.ers its status as a preferred medel. Use of the model must. then be 

justified on a case-by-case basis. 

3.2 Use of Alternat.ive Models 

3.2.1 Discussion 

Selection of t.he best techniques for each individual air quality analysis is always encouraged. but. t.he selection should 
be done in a consistent manner. A aimple list.ing of modals in t.his guide cannot alone achieve t.hat. consistency nor can it. 
necessarily provide the beat model for all po.aible sit.uation •• An EPA docu=.nt, "Interim Procedure. for Evaluat.lng Air Qualit.y 
Models." (15. 16) haa baen prepared t.o aSS.lst in developing a consistent. approach when just.ifying t.he use of ot.her than t.he 
preferred modeling techniques recommended in this guide. These procedure. provide a genaral fr4lll8WOrk for objective decision
making on t.he acceptabilit.y of an alternat.ive model for a given regulatory application. The document cont.ains procedures for 
conduct.ing both t.he technical evaluat.ion of the model and t.he field teat. or parformance evaluat.ion. An example problem that. 
focuses on t.he design and execu~ion of the prot.ocol for conducting a field performance evaluation is also included in t.hat. 
document.. • 

This sect.ion discus sea t.he use of alternate modeling techniques and defin •• t.hree situations when alternative models may 
be used. 

3.2.2 Recommendat.ions 

De~ermination of acceptability of a model is a Regional Office responsibilit.y. Where the Regional Administrat.or or 
reviewing authority finds that an alternat.!ve model is more appropriate than a preferred model, t.hat model may be used subject 
t o the recommendat.ions below. This findlng wlll normally result. from a determinat.ion that (1) a preferred air quality model is 
not appropriate for ,the particular applicatlon; or (2) a more appropriate model or analytical procedure is available and is 
applicable. 

An alternative model should be evaluat.ed frem both a theoretical and a performance perspect.ive before it. is selected for 
use. There are three separate condit.ions under which sucn a model will normally be approved tor uee: (1) If a demonstration can 
be made that the model produces concentrat.!on estimates equivalent to the estimates obtained using a preferred model; ( 2) if a 
statistical performance evaluation has been conducted UB!ng measured alr qualit.y data and t.he re8ults of t.hat evaluat.ion 
i ndicate the alt.ernative model performs batter for the applicat.ion ~~an a comparable model in appendix A; and (3) if there is no 
preferred model for the specific applicat.ion out a refined model is needed to satiefy regulatory requirement.s. Anyone of t.hese 
three separate conditions may warrant. use o! an alt.ernat!ve model. Soma alternat.ive models known to be available to t.he public 
t.hat are applicable for selected situations are conta.lnac in append:x B. Bowaver, inclusion there does not infer any unique 
status relat.ive t.o other alternative models that are belng or will be developed for the future. 

Equivalency is established by demonstrating that the maxiw~ or highest.. second higheat. concentrat.ions are wit.hin t.wo 
percent. of the estimates obtained from the preferred model. The Option to ahow equivalency i8 intended as a 8imple d8lDOnatra~ion 
of acceptability for an alt.ernat.ive model that is so nearly identical (or contains options that. can make it. ident.ical) to a 
preferred model t.hat it can be treated for practical purposes as the preferred medel. Two parcent. was selected as t.he ba.is tor 
equivalency since It is a rough approximat.ion of the tract.ion that PSD Class I increments are of the NAAQS for 502, i.e., t.he 
difference in concent.rations that i . judged to be .igni!~cant. . However. this damonstration is not. int.ended to preclude the use 
of models that are not equ~valent.. They Qay be used when one ot two other conditio~s identified below are sAt.isfied. 
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The procedures and ~echniques for det.ermining the accept.ability of a model for an lndividual case based on superio= 
performance is contained in the document entitled "Interim PrOCedures for Evaluating A..lr QUality Models," (15) and should be 
followed, as appropr~ate. Preparation and impleman~ation of an evaluation protocol which lS acceptable to both control agencies 
and regulated industry is an important elament in such an evaluation. 

When no appendix A model i8 applicable to the modelln9 problem, an alUtrnat.iv8 retined model may be used pravi.dad that: 

1. The model can be demonstrated to be applicable to tha problem on a theoretical ba.is, and 

2. the data bases which are necesaary to perform t.he analys18 are available and adequate, and 

3a. performance evaluations of the model in similar circumat.ance. have shown that. the model is not. biased ~oward 
underes~imat.es (examples of such circumstances include long range transporr. and shoreline fumigation), or 

3b. after consultation with the EPA Regional Office, •• econd model is selected as a baseline or reference point. for 
performance and the int.erim procedures (15) are then used to demonstrate tnat the proposed modal performs bett.er than the 
reference model (an example of such circumstances includes complex terrain). 

3.3 Availability of Supplementary Modeling Guidance 

The Regional Admdnistrator has the authori~y to selec~ models that are appropr1a~e for use in a given situation. 
However, there is a need for assis~ance and guidanca in the .al.:tion proce.s .0 t.hat fairnes. and consistency in modeling 
decisions is fos~ered among ~he various Regional Of fie •• and the Stat ••• To .a~i.fy that need, EPA •• tablished the Modal 
Clearinghouse and also holds periodic workshops wi~h h.adquarters, Regional Office and State modeling representa~ives. 

3.3.1 The Hodel Clearinghouse • 
3.3.1.1 Discussion. 

The Hodel Clearinghouse is ~. single EPA focal point for review of air quality .imulation . mod.ls proposed for use in 
specific regulatory applications. Details concerning 'the clearinghou •• and its operation are found in the documan~, "Model 
Clearinghouse: Opera~ional Plan." (6) Thr .. primary function. of t.he Cl_ringbou •• are: 

(1) Review of decisions proposed by EPA Regional Of fica. on tha u.a of modeling techniques and data ba •••• 

( 2) Periodic visits to Regional Offica. to gather informa~on pertinent to regulatory model usage. 

( 3 ) Preparation ot an annual report summarizing activi~ie. of the Clearinghouse including specific determ1na~iona made 
during the course of the y.ar. 

3.3 . 1.2 Recommendations. 

The Regional Administrator may request a.sis~ance from 'th. Hodal Clearinghouse at~er an initial evaluation and decision 
has been reached concerning the application of a model, analytical teCbnique or data base in a particular regula~ory action. The 
Clearinghouse may also consider and evalua~e the usa of modeling e&chniques subm1~ted in support of any regulatory ac~ion. 
Additional responsibilities are: ( 1) Review proposed ac~ion for con.is~ancy with agency policy; (2) determine technical 

~ adequacy; and()) make recommendations concerning ~he technique or data base. 

3.3.2 Regional Meteorologists Workshops 

3.3.2.1 Discussion. 

EPA conducts an annual in-hOU8e workshop for the purpose of mu~ual discussion and problem resolution among Regional 
Office modeling specialists. EPA research modeling experts, EPA Headquarters modeling and regulatory staff and representatives 
froc State modeling programs. A summary of the issues resolved a~ previous workshops was i.sued in 1981 4S '~eglonal Workshops 
e n Air Qual i ty MOdeling: A Summary Report." ( 17) Tha~ repor~ clarified procedures ne~ specifically defined in the 1978 guideline 
and was lssued to ensurs the conaistent interpre~ation of model requirements from Region ~ Region. Similar workshops for the 
purpose ot claritying guideline procedures or providing detailed instruc~ion. for the use of those procedures are anticipated in 
Co he tuture. 

3.3.2.2 Recommendations. 

The Regional Office should always be consul~ed for information and guidance concerning modaling methods and 
~interpretations of modeling guidance, and to ensure tha~ the air quality model user he. available the latest most up-~-date 

policy and procedures . 

... 0 SIMPLE-TERRAIN STATIONARY-SOURCE H:lDELS 
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4.1 Discussion 

Simple t.errain, as used here, is considered t.o be an area vhere t.errain features are all lower in elevat.ion t.han the to? 
of the st.ack of t.he source(s) in question. The models recommended 1n this sect.ion are generally used in t.he ~ir quality impact. 
analysis ot stat.ionary sources tor most. criteria pollutants. The averaging time of the concenuation estimates prcx1uced by t.hese 
mexiels ranges trom I hour to an ~nnual average. 

Model evaluation exercises have been conduc:t;.ed to detarmine t.he "beat., moat appropriat.e point source model" for use in ~ 

simple t.errain. (8, 12) Bowever, no one model haa been found to be clearly 8uperior. Thus, based on past. use, public 
familiarity, and availability CRSTER remains the recommended model for rural. simple t.errain, single point. source applications. 
Similar determinat.ions were made for t.he ot.her refined models that are identified in the tollowing sections. 

4.2 Reccmmandat.ions. 

4.2.1 Screening Techniques 

The EPA document. "Guidelines for Air Quality Maintenance Planning and Analyais, Volume lOR: Procedures for Evaluat.ing 
Air Quality Impact of New Stationary Sources" 18 contains screening procedures that should be used if the source is in sl.mple 
t.errain. A computerized version of the Volume lOR screening technique for uee in simple terrain (urban and rural) is available 
in UNAMAP" 19 as PTPLU- 2. 

All screening proceduree should be adjust.ed to the s1t.e and problem at hand. Clos. attention should be paid to whether 
the area should be classified urban or rural in accordance with Section 8.2 . 8. The climatology of the area should be st.udied t.o 
help de!1ne t.he woret-case meteorological condit.ions. Agreement. ehould be reachad. between t.he model user and the reviewing 

. aut.horit.y on the choice of the ecreening model for each analysis, and on the input data as well as the ultimate use of the 
results. 

4.2.2 Refined Analytical Technique~ 

Table 4-1 lists preferred modele for selectad applicat.ions. The.e preferred model a should be ueed for the sourcee, land 
use cat.egories and averaging time. indicated in the table. A brief de.cription of each of these models is found 1n appendix A. 
Also listed in that appendix ara the model input requirements, the atandard options that should be selected when running the 
prOgram and output opt.ions. 

When modeling for compliance with short term NAAQS and PSD incremente is of primary concern, <:.he short term models 
listed in Table 4-1 may also be ueed to provide long t.erm concent.ration estimat.es. When modeling for sources for which long t.erm 
standards alone are applicable (e.g., lead), then the l ong term model. should be used. 

The conversion from long ~arm to short term concent.ration averagee by any transformation technique is not acceptable in 
regulat.ory applications. 

Table 4-1.- Preferred Models for Select.ed Applications in Simple Terrain 

Land Use Modell 

Short. Term (1 -24 hours) : 
S1ngle Source Rural CRSTER 

Urban !WI 
Mul tiple Source Rural MP'l'R 

Urban !WI 
Complicat.ed Sourcea2 Rural/Urban ISCST 
Buoyant. Industrial Line Sources Rural BLP 
Long Term (mont.hly, seaaonal or 
annual ) : 
Single Source Rural CRSTER 

Urban !WI 
Moul t.iple Source Rural MP'l'ER 

Urban COM 2.0 or RAM3 

Complicat.ed Source.2 Rural/Urban ISCLT 
Buoyant Industrial Line Sources Rural BLP 
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FOOTNOTE: 1Several of the •• models contain options which allOY them to be interchanged. For example, ISCST can be 
subst1tuted for CRSTER and equivalent, if not ident1cal, concentration estimates obtained. Similarily, for ill point 
source applicat1on, HPTER with urban option can be subst1tuted for RAM. Where a sUbstitution 1s convenient to the user 
and equivalent estimates are assured, it may be made. The models as listed here reflect the applicat~ons for wh~ch they 
were originally intended. 

FOOTNOTE: 2complicated sources are sources with special problama such as aerodynamic dawnwaah, particle deposit10n, 
volume and area sources, etc. 

FOOTNOTE: 3If only a few sources in an urban area are to be modeled, RAM ahould be used. 

5.0 Model Use in Complex Terrain 

5.1 Discussion 

For the purpose of this guideline, complex terrain is defined as terrain exceeding the height of the stack being 
mOdeled. Complex terrain dispersion models are normally appl1ed to stationary sources of pollutants such as S02 and 
particulates. 

Although the need for refined complex terrain dispersion Bldels has bean acknowledged for several years, adequau 
refined models have not been developed. The lack of detailed, deacriptive data bas.s and basic knowledge concerning the behavior 
of atmospheric variables in the vicinity of complex terrain preaenta a considerable obatacle to the solution of the problem and 
the development of refined Bldela. 

A workshop (20) of invited complex terrain experts waa held by the American Meteorological society as a part of the AMS
EPA Cooperative Agreement in May of 1983. Several major complex terrain problema were identified at this workshop; among them 
were: (1) Valley stagnation, (2) valley fumigation, (3) downwaah on the leeside of terrain obatacles; and (4) the identification 
of conditions under which plume impaction can occur. 

A first step toward the solution of two of th .. e probl-=- has been taken in the multi-year EPA Complex Terrain Model 
Development project. (21,22,23,24) One product of thia project ia expected ~ be a model suitable tor regulatory application ~ 
plume impac~ion problems in complex terrain. In addi~ion, inaigh~ iD~O the l ... ide effecta problem is also anticipa~d. 
Completion of the project is not expected before late 1987. Preliminary resulu have identified at le_t two concepts ~hat have 
important implications for the regulatory application of models in complax terrain and will require further detailed study and 
evaluation. First, plume impaction resulting in high concentrationa waa obaerved to occur during the tield study as well aa in 
supporting fluid modeling studiea. (21) Further, the cx:curranc. of 1lIIpaction waa linked to a "cri tical s~r.am.lin." that 
separates !low around an obstacle from flow over an obatacle. Second, high concentrations were also observed to occur in the lee 
of the obstacle and were of sufficient magnitude to indicate that this phanamanon should be considered, if appropriate, in the 
determination of source impacts. (22) . 

To date most projects have bean deaigned to identify plWDe behavior in complex terrain and to define the meteorological 
variables influencing that behavior. Until such time as it 1s poaaibl. to develop and evaluate a model haaed on the 
quantification of the meteorological and plume parame~r. identified in thes. studies, existing algorithms adapted to site
s pec i fic complex terrain situationa are all that are available. The methods discuased in this section should be considered 
screening, or "refined" screening, techniques and not refined dispersion Bldels. 

~ 5.2 RecomJDendations 

The following recommendations apply primarily to the situations where the impaction of plumas on terrain at elevations 
equal to or greater than the plume centerline during stable atmospheric conditions are determined to be the problem. The 

~ evaluation of other concentration a should be considered after consultat1on with the Regional Otfice. Bawever, limited guidance 
on calculation of concentrations between stack height and plume centerline is provided. 

Models developed for specific uses in complex terrain will be considered on a case-by-case basis after a suitable 
demonstration of their technical IDBriu and an evaluation uBing measured on-site data following the procedures in "Interim 

---- Procedures for the Evaluation of Air Quality Models." (15) S1nce the location of plume centerline is as important a concern in 
complex terrain as dispersion rates, it should be noted that the dispersion models combined with a wind field analysis model 
shoul d be super~or to an assumption of straight-line plume travel. Such hybrid modeling techniques are also acceptable, after 
~he appropriate demonstration and evaluation. 

5 .2. 1 Screening Techniques 

In the absence of an approved case-specific, refined, complex terrain model, four screening techniques are currently 
~avai l able to aid in the evaluation of concentrations due to plume impaction during stable conditions: the Valley Screening 

Tecnnique as outlined in the Valley Model's User's Guide, (19, 25) COMPLEX I, (19) SBORTZ/LONGZ, (26) and the Rough Terrain 
~lspersion Model (RTDM ) ( 91 ) in its prescribed mode described below. The.e methods shOUld be used only to calculate 
concentrations at receptors whose elevations are greater tnan or equal to plume height. Receptors below stack height should be 
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modeled using a preferred simple terrain model (S88 chapter 4). Receptors between stack height and plume height should be 
modeled with both complex terrain and simple terrain models and the higneat concentration used. (For the Simple te:raln models, 
terrain lIIay have to be "Chopped-off" at stack height, Since tnaae mOdela are frequently limited to receptors no greater than 
stack height.) 

If a violation of any NAAQS or the controlling increment is indicated by using the valley Screening Technique, a second
or third-level 9creenlng technique may be used. A site-speci!ic data baa. of at leaat one full year of meteorological ' data is 
preferred for use with either the second- or third-level screenlng technique. If more data are available, they should be used. ~ 

Meteorological data used in the analysis should be reviewed !cr both spatial and temporal representativeness. 

Placement of receptors requires very careful attention when modeling in complex terrain. Often the highest 
concentrations are predicted to occur under very stable conditiona, when the plume is near, or impinges on, the terrain. The 
plume under such conditions may be quite narrow in the vertical, so that a change in a receptor to a lOCAtion where the terra i n 
is as little as 25 meters or so higher or lower may make a substantial change in the predicted conceneration. Receptors within 
about a kilometer of the source may be even more sensitive to location. 7hus, a very dense array of receptors may be re~ired in 
same cases. In order to avoid excessively large computer runs due to suen a large array of receptors, it is often desirable to 
model the area twice. The first model run would use a moderate number of receptors carefully located over the area of interest. 
The second model run would use a more dense array of receptors in areas showing potentiAl for high concentrations, as indicated 
by the results of the first model run. 

5.2.1.1 Initial Screening Technique. 

The initial screen to determine 24-hour averages ia the Valley screening Technique. This technique uses the valley Model 
.... ith the following .... or.t-ca.e assumptions for rural area.: ( 1 ) P-G stability '"F"; ( 2 ) .... ind speed of 2.5 m/ s; and (3 ) 6 hours of 
occurrence. For urban areas the stability should be changed to ''P-G atability E." 

• When using the valley screening Technique to obtain ~4-hour average concentrations the following apply: (1) Multiple 
sources should be treated individually and the concentrations for each wind direction summed; (2) only one .... ind direction should 
be used (see User's Guide, (25) page 2-15) even if individual runs are made for each source; (3) for buoyant aources, the BID 
option may be used, and the option to use the 2.6 stable plume ri .. factor should be selected; (4) if plume impacticn is likely 
on any elevated terrain closer to the source than the distance from the source to the final plume rise, then the transitional 
(or gradual) plume rise option for stable conditions ahould ba aelected. 

The standard polar receptor grid found in the Valley Model Uaer's Guide may not be sufficiently dense for all analysea 
if only one geographical scale factor is used. The user should choose an additional sat of receptors at appropriate downwind 
distances whose elevations are equal to plume height minus 10 meters. Alternatively, the user may exercise the ''VAL.LEY 
equivalent" option in Cct1PLE:X. I and note the conments above on the placement of receptors in complex terrain models. 

5 . 2.1. 2 Second-Level Screening Technique (Rural). 

If the area is rural, the suggeated second-level screening teChnique is COMPLEX I for all averaging time •• COMPLEX I is 
a modification of the MPTER model that incorporatea the plume impaction algorithm of the Valley Model. It is a multiple-source 
screening technique that accepts hourly meteorological data a8 input. The output is the same as the normal MPTER output. When 
using COMPLEX I the following options should be selec~d: (1) Set terrain adjustment IOPT(l) ~ 1; ( 2) set buoyancy induced 
disperaion IOPT ( 4) ~ l; ( 3) set IOPT (25 ) R 1; (4) set the terrain adjustment values to 0.5, 0.5, 0.5 0.5, 0.0, 0 .0, 
( respectively for 6 stability classes); and (5) set Z MIN. 10. 

Gradual plume rise should be used to estimate concentrations at nearby elevated receptors, if plume impaction is likely 
on any elevated terrain closer to the source than the distance from the .ource to the final plume rise (see section 8.2.5). 

5.2.1.3 Second-Level Screening Technique (Urban). 

If the source is located in an urbanized (section 8.2.8) complex terrain valley, then the suggested second-level 
screening technique is SBORTZ for short term averages or LONGZ for long term averages. (SBORI'Z and LONGZ may be used as 
screening techniques in these complex terrain applications without demonstration and evaluation. Application of these models in 
other than urbanized valley situations .... ill require the same evaluation and demonstration procedures as are required for all 
appendix B mode-ls. ) 

Both SHORTZ and LONGZ have a number of options. When using these models a8 screening techniques for urbanized valley 
app l ications, the options listed in table 5-1 should be selected. 

5.2.1.4 Third Level Screening Technique (RUral). 

If a violation of any NAAQS or the controlling increment is indicated by using the second-level screening technique, a 
thi rd- l evel scraen~ng technique may be used for rural application •• RTOM with the options specified in Table 5-2 may be used 4S 
a screening technique in rural complex terrain situations without demonstration and evaluation. 
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The RTDHl screening ~echnique can provide a more retined concentration estimate if on-site wind speed and dlrec~ion 
character~st~c of plume dilu~ion and transpor~ are used as input to the model. In complex terra~n, these w~nds can seldom be 
eStllD4ted accur4~ely from the standard surface (10m level) l118asuramenu. Therefore, in order to increase confidence in ltOoel 
estimates, EPA recommends that wind data inpu~ to RTDH ahould be baa.d on fixed measurements at staCK top height. For stacks 
greater than 100m, the maaaurement hei9h~ may be 11miud to 100m in height relative to StacK bas •• However, for very tall staCKS 
see guidance in section 9.3.3.2. This reccmmendation is broadened to include wind data representative of plume transport height 
.... here such data are derived. from measuraments taken wit.h ramote sanaing devices auch as SODAR. Tha data from bo~ fixed and 
remote lD8asu.raments should l118et quality assurance and recovery ra't.8 requiramanta. The user should also be aware that RI'DM. in ~e 
screening mode accepts the input of measured wind speeds at. only on. height.. The default valu.s for the wind speed profile 
exponents shown in Table 5-2 are used in the model to determine the wind speed a~ other heights. RrDM uses wind speed at stack 
top to calculate the plume rise and the critical dividing streamline height, and the wind speed at plume transport level to 
calculate dilution. RTDH treats wind direction as constant with height.. 

FOOTNOTE: I The RrDH model ia available aa part of Change 3 to UNAMAP Version 6. 

RTDM makes use of the "critical dividing atreamline" concept and thUB t.reata plume inuractions with terrain quite 
differently from other models such as S80RrZ and COMPLEX I. The plume height relative to the critical dividing streamline 
determines whether the plume impacts t.he ~errain, or is lifted up and over the terrain. The receptor spacing to identify maximum 
impact concentrations is quite critical depending on the location at the plume in the vertical. It ia suggested that an analys1s 
of the expected plume height relative to the height of the critical dividing streamline be performed for differing 
meteorological conditions in order to help develop an appropria~ array of receptora. Then it is advisable to model the area 
twice according to the suggestiona in section 5.2.1. 

5.2.1.5 Restrictiona. 

For Bcreening analyaes u.ing the Valley Scr .. ning Technique, Complex I or RTDH, a sector great.er than 22 1/20 shou~d not 
be allowed. Full ground reflection should always be ua.d in the VALLEY Screening Technique and COMPLEX I. 

5.2.2 Refined Analy~ical Technique. 

When the results of the screening analysis damcnatrate a pos.ible violation of NAAQS or the controlling PSO incraments, 
a more refined analysis may nead to be conducted. Since there are no reUned. ~echniqu .. currently recommended for cc:mplex 
terrain applications, any refined. model used should be applied. in acc:ordance with .ec~ion 3.2. In particular, use of the 
"Inter-im Procedure. for Evaluat.ing Air Quality Models" (15) and a aecond model to aerve a. a ba_line or reference poin't for the 
comparison should be used in a damonatration of applicability. N.., approaches to improve the ability of models to realistically 
simulate atmospheric physics, for example hybrid models which incorporate an accurate wind field analysiS, will ultimately 
provide more appropriate tools for analyaes. 

In 'the absence of an appropriate refined model, screening results may nead to be used. to de~.rmine air quality impact 
and / or emisaion limits. 

Table 5-1 . -Preferred Options for the SBORTZ/LONGZ Ccmput.8r Codea When Us.d in a screening M.ode 

Option 

Switch 9 

Swit.ch 17 
GAMMA 1 

GAMMA 2 

XRY 
NS, VS, FRQ (SBORTZ) 
( pa~icle size, etc.) 
~~S, VS, FRQ (LONGZ) 
(particle size, etc.) 
ALPHA 

SIGEPU (dispersion parameters) 
SIGAPU (dispersion parameters) 

? (wind profile) 

Selection 

It using NWS data, eat - O. If using site
specific data, check with the Regional Office . 
Set - 1 (urban option). 
U •• default valu.s (0.6 entrainment coefficient). 
Alwaya d.fault to atabla. 
Set - 0 (50 til rectilinear axpMaion distance). 
Do not use. (APplicable only in flat 
terrain) • 

Select 0.9. 
U_ Cramer curves (det'ault). 
If ait.8-spec1Uc turbulence data are 
available, s .. the Regional Office for 
advice. 
Select default valuee g1ven in table 2-2 of 
Us.r'a Ioetructiona. If site-specific data 
are available, saa the Regional Office for 
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advice. 

Table 5-2.-Preferred Options for the RXDH computer Code When Used in a Screening Mode 

Parameter Variable 

PROOl-003 SCALE 

PR004 ZWINDl 

ZWIND2 

IDILUT 

PROOS EXPOR 

PR006 lCOE>" 

PR009 IPPP 

PROI0 IBUOY 

ALPHA 

PROll IDHX 

PR012 ITlWiS 

PROD TERCOR 

PR014 RVPTG 

PROIS ITIPD 

PR020 Ism:AR 
PR022 lREF!. 

PR023 IHORIZ 
SECTOR 

PROl6 to 019; 021; and IY, IZ, IRVPTG, 
024. IBVPTG; IEPS; IEMIS 

6.0 Models for Ozone, Carbon Monoxide and Nitrogen Dioxide 

6.1 Discussion. 

Value 

Wind Meaaurement 
811ight 
Not used 

1 

o (default) 

• 09, .11, .12, .14, 
.2, .3 (default) 
3 (default) 

o (default) 

1 (default) 

3.162 (default) 

1 (default) 

1 (default) 

6·0.5 (default) 

0.02, 0.035 (default) 

1 

o (default) 
1 (default) 

2 (default) 
6·22.5 (default) 
o 

Remarks 

Scale factors assum~ng 
horizontal distance is in 
kilometers, vertical 
distance i8 in feet, and 
wind speed is in meters 
per second. 
See section 5.2.1.4. 

Height ot second 
anemometer. 
Dilution wind speed scaled 
to plume height. 
Anemometer-terrain height 
above stack baae. 
Wind protile exponents . 

Briggs Rural/ASHE (1979) 
dispersion parameters. 
Partial plume penetration, 
not uaed. 
Buoyancy-enhanced 
dispersion is used. 
Buoyancy-enhanced 
dispersion coefficient. 
Unlimitad mixing height 
for stable conditions. 
Transitional plume rise is 
used. 
Plume path correction 
factors. 
Vertical potent.ial 
temperature gradient 
values for stabilities E 
and F. 
Stack-tip downwash is 
used. 
Wind shear, not used. 
Partial surface reflection 
is used. 
Sector averaging. 
using 22.5° aectora. 
Hourly values of 
turbulence, vertical 
potential temperature 
gradient, wind speed 
profile exponents, and 
stack emisaiona are not 
uaed. 

...., 
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Models discussed in t.his section are applicable t.o pollut.ants oft.en associat.ed with mobile SOurCBS, e.g .• ozone fO, ; . 
carbon IIlOnoxl.de (CO J and ni uegen dioxide (N0 2 ). Where st.a't-ionary sources of CO and N02 are of CODcern, t.he reader l.S refer~rec: 
to sections 4 4nd 5. 

A conuol 4gency whose juri.diction contains ar ... with significant ozone problama and who has sufficient resources and 
dat.a to use a pno~chemiC41 dispersion IIlOdel is encouraged to do so. Experienoa wi't-h and evaluations of the Urban Airsned Model 
show it. t.o be an acceptable, refined approach. Het.t.ar data baae. are becoming available that aupport the IIlOre sophisticated 
analyt.ical procedures. However, empirical modela (e.g., E»tA) till the gap between mora .opb.1n,icatad pho~Chemical dispersion 
model 5 and proportional (rollback) modeling technique. and may be 'the only applicable proced.ure it t.he daUl. ba.as available are 
insufficient for refined dispersion modeling. 

Carbon monoxide is generally considered t.o be a problam only in spacific area. with high numbers of vehicles or slow 
moving !.raftic. For t.hat. reason, frequent.ly only "hot. spota" or project. level analys •• are needed in SIP revisions. 

Nitrogen oxides are reactive and also an important. cont.ribution to the phot.ochemical ozona problem. They are usually of 
most. concern in areas of high ozone concentrations. Unl ... suitable pho~cham1cal disparsion models are used, a86umptions 
regarding t.he conversion of NO ~ H02 are required when modeling. Site-apecific cODver.ion factors may be developed. If eit.e
specific conversion factors are not available or phot.ochemical models are not used, N02 modeling should be consl.derad only 4 
screening procedure. 

6.2 Recommendat.ions 

6.2.1 Models for Ozone. 

The Urban Airshed Model (27) is recommended for photoch.mical or reactive pollutant modeling applications involving 
ent.ire urban areas. To ensure proper execution of this nwa.ric:al model. users mua't Batiafy the ex'tensive input. data requirBalnts 
for the model a8 list.ed in appendix A and t.he users guide. U • .rs are al.o referred ~ the "Guideline for Applying t.he Air shed 
Model to Urban Areas" ( 28) for further lnforma~ion on data baae requirements, kinds of taaks involved in the model applicat.ion, 
and ~he overall lavel of resources required. 

The empirical model, City-specific ~ (29,30,31,32.33) is an acceptable approach for urban ozone applications. 

~ Appendix B cont.ains some additional mod.ls that may be applied on a cas.-by-case ba.i. for photochemical or reactive 
pollutant. modeling. Other photoch-ucal mod.la, including multi-lay.red 'trajectory modele, that are available may be used it 
shown t.o be appropriate. Most. pho~cham1cal di.per.ion mod.ls require emi •• ion data on individual hydrocarbon species and may 
require ~hrae dimensional met.eorological inform4'tlon on an hourly ba.is. Reasonably sophiatica'tBd comput.er facilities are also 
oft.en required. Because the input data are not univer.ally available and atudies to collect such data are very resource 
intensive, there are only limited evaluations of those modela. 

Proportional (rollback/forward) modeling ia no longer an acceptable procedure for evalua'ting ozone control strategie •• 

6.2.2 Models for Carbon Monoxide. 

Carbon monoxide modeling for the devalopment of SIP-required control s~ratagies ahould follow t.he guidance provided in 
the "Carbon Monoxide Bot Spot Guidelines" (34) or in Voluma 9 of the "Guideline. for Air Qualit.y H4intanance Planning and. 

'-- A.ru!Ilysi8." (35) These volumes provide screening t.echnique. for locating and quantifying wo.z;st cas. carbon monoxide 
concentration8, and for est.abli.hing background values; they alao provide mat.hod. for a.8e •• ing carbon monoxide concent.rations 
4t multiple locations across the urban ar .... If reaulta from screening teChniqu •• or measured carbon monoxide lavele in an urban 
area are clearly wall below t.he standards and expected ~ remain below the st.andard, or it caD t. demonstrated that the Federal 
Motor Vehicle Control Program ... ill provide tha needed CO reductiona, than urban area-wide strategies may be evaluated uBing a 

~ modified' rollback or proportiOnal model approach. 

Project analysis of mobile source emissions of carbon monoxide should firat include an analyaia using the screening 
techniques referenced above. If concentrations uaing the •• techniqu •• exceed the NAAQS, then refined techniquea are neaded to 
determine cOIIIpl1ance with the standarda. CALINE3 (see appendix AJ ia the preferred model for use when refined analy.es are 
=equl.red. For free flow sources, the latest. version of mobile 80urce amiasion factors are required for input. to CALINE3, and for 
interrupted flow sources (i.e., signalyzad intersect.ions), procedure. t.o calculate modal emis.ion fact.ors as contained in 
Worksheet 2 of the "Guidelines for Air Qualit.y Maintenance Planning and Analys~s, Volume 9" (35) are recoumended. 

Situatl.ons that require the uae of refined tachniques on an urban-wide baais should be considered on a caae-by-caaa 
bas1s. If a SU1LSble modal is available and thB data and technical compet.ence required for it.a USB are available, then such a 
=odel should be considered. 

Where point sources of CO are of concern, t.hey should be modeled using the screening and preferred t.echniques of 
sect10ns 4 or 5 . 

6.2.3 Models for Nitrogen Dioxide (Annual Average). 
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A t.hree-t.iered screening approach is recommended t.o obt.ain annual average est.imat.es of N0 2 frem point. sources: 

a. Init.ial screen: Use an appropriate Gaussian model fram Appendix A t.o est.imat.e the maximum annual average 
concentration and assume a total conversion of NO to N02• If the concentrat.ion exceeds the NAAQS for N02, proceed ~o ~~e 2nd 
level screen. 

b. 2nd level screen: Apply the Ozona Limiting Method (36) to the annual NOx est.imate obtained in (a) above uSlng a 
representative average annual ozone concent.ration. If the result is still greater than the NAAQS, the more refined Ozone 
Limiting Method in the 3rd leval screan should be applied. 

c. 3rd level screen: Apply the Ozone Limiting Method separately for each hour of the year or multi-year period. Use 
representative hourly N02 background and ozone levels in the calculations. 

In urban areas, a proportional model may be used as a preliminary asses amant to evaluate control strategies tor multiple 
sources (mobile and area) of NOxi concentrations resulting fram .major point sourc.s should be estimated separately as discussed 
above, then added to the impact of area sources. An acceptable screening technique for urban complexes is to assume that all NOx 
is emitted in the form of N02 and to use a model fram Appendix A for nonreactive pollutants to estimate N02 concentrations. A 
more accurate estimate can be obtained by (1) calculating the annual average concentrations of NOx with an urban model, and (2 ) 
converting these estimates to N02 concentrations based on a spatially averaged N02/NOx annual ratio determined frem an existing 
air quality monitoring network. 

In situations where there are sufficient hydrocarbons available to significantly enhance the rate of NO to N0 2 
conversion, the assumptions implicit in the Ozone Limiting Procedure may not be appropriate. More refined techniques should be 
considered on a case-by-case baais and agreement with the reviewing authority should be obtained. Such techniques should 
consider individual quantities of NO and N0 2 emissions, atmospheric transport and disperaion, and a~ospheric transformation of 
NO to N02 • Where it is available site-specific data on the conversion of NO to N02 may be us.d. Photochemical dispersion models, 
if U9ed for other pollutants in the area, may also be applied to the NOx problem. 

7. a Other Model Requirement9 

7.1 Discussion 

This section covers those ca ••• where specific techniques have baen developed for special regulatory programs. Host of 
the p~ograms have, or will have when fully developed, separate guidance documents that cover the program and a di9cusaion of the 
tools that are needed. The following paragraphs reference thoBe guidance document., when th8Y are available. No attempt has been 
made to provide a comprehensive discussion of each topic since the reference documents were doaigned to do that. This section 
will undergo periodic: revision as new programs are added and n8'tof technique. are developed. 

Other Federal agencies have also developod specific modeling approaches for their own regulatory or other requirements. ~ 

An example of this is the three-volume manual issued by the U.S. Department Of Housing and Urban Development, "Air Quality 
Considerations in Residential Planning." (37) Although such raqulatory requirements and manuals may have come about because of 
EPA rules or standards, the implementation of such regulations and the use of the modeling teChniques is under the jurisdiction 
of the agency issuing the manual or directive. 

The need to estimate impacts at distances greater than SO km (the nominal distance to which EPA considers most Gaussian 
models applicable) is an important one especially when considering the effects from socondary pollutants. Unfortunately, models 
submi tted to EPA have not as yet undergone SUfficient !ield evaluation t.o be recommended for general use. Existing data bases 
from field studies at mesoscale and long range transport distances are limited in detail. This limitation is a result of the 
expense to perform the field studies required to verify and improve me.oscale and long range transport models. Particularly 
i mportant and sparse are meteorological data adequate for generating three dimensional wind fields. Application of models to 
complicated terrain compounds the difficulty. 

A current EPA agreement with Argonne National Laboratory, scheduled for completion In FY 1986, will result in the 
development of evaluation procedures for long range transport models. Models submitted t.o EPA will be tested with currently 
available data bases using these procedures. Similar research in this area is also being performed by others in EPA and other 
organizations. For the time being, however, long range and mesoscale transport models must be evaluated for regulatory use on a 
case-by-caae basis. 

7 .2 Recommendationa 

7.2.1 Fugitive Oust/Fugitive Emia8ions. 

Fugitive duat usually refers to the duat put into the atmosphere by the wind blowing over plowed fields, di~ roads or 
desert or sandy areas with little or no vegetation. Reentrained dust is that which is put into the air by reason of vehicles 
driving ovet dirt roads (or dirty roads) and dusty areas. Such sources can be characterized as line, area or volume sources. 
Emission rates may be based on site-specific data or values from the general literature. 
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Fugitive emissions are usually defined as emiasions that come from an industrial source complex. They include the 
eauBs~ons resulting trom the industrial process that are not captured and vented through a stack b~t may be releasee free 
var~ous locations within the complex. Where such fugitive emissions can be properly specified, the ISC model, with considerat~or. 
ot gravitational settling and dry deposition, is the recommended model. In some unique caaes a model developed specifically tor 
the situation may be needed. 

Due to the difficult nature ot characterizing and modeling tugitive dUst and tugitive emissions, it is recommended that 
the proposed procedure be cleared by the appropriate Regional Office for each specific situation before the modeling exercise is 
begun. 

~ 7.2.2 Particulate Matter. 

Currently a proposed NAAQS tor particulate matter includes provisions both for particles in the size range less than 10 
micrometers (PHI0 ) and tor Total Suspended Particulates (TSP). State Implementation Plans will be developed by States to attain 
and maintain this new standard when the Bundard is promulgated.. 

Screening techniques like tho.~ identified in section 4 are also applicable to PM I0 and to large particles (TSP). It is 
recommended that subjectively determined values tor "half-life" or pollutant decay not .be used as a surrogate tor particle 
removal. Conservative assumptions which do not allow ramoval or transformation are suggested for screening. Proport~onal models 
( rollback/torward) may not be applied for screening analysis, unl .. s sucb technique. are used in conjunction with receptor 
modeling. 

Retined models such as those in section 4 are recom=.nded for "both PM10 and TSP. Bowever, where possible, particle size, 
gas-to-particle tormation and their effect on ambient concentrations may be considered. For urban-wide refined analyses COM 2.0 
or RAM ehould be used. CRSTER and HPTER are recomm.ndad tor point sourc •• of small particles. For source-specific analyses of 
complicated sources, the ISC model is preferred. No model recommended for general us. at this time accounts tor secondary 
paruculate tormation or other transformations in a manner suitable tor SIP control strateqy dlmDnstrations. Where possible, the 
use ot receptor models ( 38, 39) in conjunction with dispersion modals i. encouraged to more precisely characterize the emissiona 
inventory and to validate source apacific impacea calculated by the disparaion model. 

For those cases where no recommended technique is available or applicable, modeling approaches should be approved by the 
appropriate Regional Office on a case-by-ca .. baaia. At tbia time analy •• s involving model calculations tor distances beyond 50 

I-- km should also be justified on a caae-by-caae baa!s (aee section 7.2.6). 

7.2.3 Lead. 

The air quality analyaes required for lead implamantation plana are given in 55 51.83, 51.84 and 51.85 of 40 ~R part 
51. Sections 51.83 and 51.85 require th. uae of a modified rollback mod.l as & minimum to demonatrata attainment of the lead air 
quality standard but the use of a dispersion modal is the preferred approach. Section 51.83 requires the analysis of an entire 
urban area if the measured lead concentration in the urbaniz.d area excMds a quarterly (thrae month) average of 4.0 Jl9/m3 
Section Sl.84 . requires the use of a diaparaion model to d.monstrata &ttaiDmant ot the lead air quality standard around apacified 
l ead point sources. For other areas reporting a violation of the lead standard, 5 51.85 requiras an analyeis of the area in the 
v1cinity ot the monitor reporting the violation. The NAAQS tor lead is a quarterly (three month) average, thus requiring the use 
o f oodeling techniques that can provide long-term concentration eatimates. 

The SIP should contain an air quality analysis to determine the maximum quarterly lead concentration resulting from 
maJor lead point sources, such as smelters, gaaoline additive plants, etc. For theee applications the ISC model is preferred, 
since the model can account tor deposition of particle. and the impact of fugitive emissions. If the source is located in 
complicated terrain or is Subject to unusual climatic conditions, a case-spacific review by the appropriate Regional Office may 
be requ~red . 

In modeling the effect of traditional line aources (such a. s apecific roadway or highway) on lead air quality, 
dispersion models applied for other pollutants can be used. Diapers ion models such as CALINE3 and APRAC-3 have been widely uaed 
for modeling carbon monoxide emi.aions trom highways. Bowever, .... her. deposition is of concern, the line source treaUl8nt in ISC 

___ ~y be used. Also, where there is a point source in the middle of 8 substantial road ne'tWork, the lead concentrations that 
result from the road ne'tWork should be treated a. bacxground (S88 section 9.2): the point source and any nearby major roadways 
should be modeled separately using the ISC model. 

To model an entire major urban area or to model areas without significant sources of lead emissions, as a minimum a 
proportional (rollback) model may be used for air quality analysis. The rollback philoaophy asaumes that measured pollutant 
concentrations are proportional to tI:IIIia.ions. Bowever, urban or other diapersion models are encouraged in these circumstances 
wnere the use of such models is feaaible. 

\.- For further information concerning the uae ot models in the development of lead implementation plans, the dcc:umenea 
"Supplementary Guidelinell for Lead Implementation Plans," (40) and ''Updated Information on Approval and Promulgation of Lead 
: ::p l ementation Plana," ( 41) should be consulted.. 
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7.2.4 Visibility. 

The visibility regulations as promulgated in December 19801 require consideration of the effect of new Bou:ces on tne 
visibility values of Federal Class I areas. The state of scientific knowledge concerning identifying, monitor~ng, modeling, and 
controlling visibility impair1D8nt is contained in an EPA report UProtac:ting Visibility: An EPA Report. to Congress." (42) At the 
present time, "although information derived from modeling and monitoring can, in some cases , aid the States in development and 
implementation of the visibility program, .. 2 the States are not currently required. to establish u:onitoring networks or perform 
modeling analyses. 8owever, a monitoring strategy is required. Aa additional knowledge i& gained, guidance on "plume blight" and 
regional scale models will be provided, as appropriate. 

FOOTNOTE: 145 FR 80084. 

FOOTNOTE: 240 CFR 51.)00-307 

References 4), 44, and 45 may also be useful when visibility evaluations are needed. Appendix B contains two models 
developed for application to visibility problama. 

7.2.5 Good Engineering Practice Stack Height. 

The use of stack height credit in excess of Good Enginearing Practice (GEP) stack height is prohibited in the 
development of emission limitations by 40 CFR 51.12 and 40 erR 51.18. The definition of GEP stack height is contained in 40 CFR 
51.1. Methods and procedures for making the appropriate stack height calculations, determining stack height credits and an 
example of applying those techniques are found in references 46, 47, 48, and 49. 

If stacks for naw or existing major sources are found to be le.s than the haight defined by EPA's refined formula for 
determining GEP height, 1 then air quality impacts associated with cavity or wake etfects due to the nearby building structures 
should be determined. Detailed downwash screening procedur.s (17) for both the cavity and wake regions should be followed. If 
more refined concentration estimates are required, the Industrial Source Complex (lSC) model contains algorithms for building 
wake calculations and should be used. Fluid modeling can provide a great deal of additional information for evaluating" and 
describing the cavi~y and wake effects. 

FOOTNOTE: l The EPA refined formula height is defined aa S+l.SL (refar ~o reference 46). 

7.2 . 6 Long Range Transport (beyond 50 km). 

Section 165 (eJ of the Clean Air Ac~ requires that suspected significant impacts on PSO- Class I areas be detarmined. 
However, ~he useful distance to which =OSt Gaussian models are considered accurate for SBtting emission limits is 50 km. Since 
in many cases Class I areas may be threatened at distances graatAtr than 50 kID from new SOurCBS, some procedure is needed to (1) 
determine if a significant impaCt will occur, and (2) identify the model to be used in s.t~ing an emission limit if the Class I 
incremen~s are threatened (models for this purpose should be approved for use on a case-by-case baais as required in section 
3.2). This procedure and the models selected for use should be determined in consultation with the EPA Regional Office and the 
appropriata Federal Land Manager (FLM). While the ultimate decision on whether a Class 1 area is adversely affected is the 
responsibility of the permitting authori~y, ~he FLM ha. an affirmative responsibility to protect air quality ~elated values that 
may be affec~ed. 

LRT codels for use beyond 50 km and for other than PSO purposes also should be selected on a case-by-case basis. 
Norma l ly, use of these models will require an acceptable damonatration of applicability and an evaluation of model performance 
if possible (See section 3.2). 

7.2.7 Modeling Guidance for Other Governmental Programs 

When using the models recommended or discussed in this guideline in support of programmatic requirements not 
specifically covered by EPA regulations, the model user should consult the appropriate Federal or State agency to ensure the 
~=oper application and use of that model. For modeling associated with PSD permit applications that involve a Class I area, the 
appropriate Federal Land Manager should be consulted on all modeling questions. 

The Offshore and Coastal Dispersion (OCD) model (92) was developed by the Minerals Management Service and is recommended 
~or estimating air quality impact from offshore sources on onshore flat terrain areas. The OCO model is not recommended for use 
in a~r quality ~pact assesaments for onshore sources. 

8 . 0 General Modeling Considerations 

8.1 Discussion 

This section contains recommendations concerning a number of different issues not explicitly covered in other sections 
of ~h18 guide. The topics covered here are not s pecific to anyone program or modeling area but are cammon_to nearly all 
mode l ing ana l yses. 

l 
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8.2 Reccmmandations 

B. 2.1 Des~gn Concent.rat.ions 

8.2.1.1 Design Concen~at.iona for 502 , Particu1at.e Matt.er, Lead, and N02 • 

An air quality analysis is required to determine if the source will (1) cause a violation of the NAAQS, 0= ( 2 ) cause or 
contribute ~o air quality deterioration greater than the specified allowable PSD increment. For the former, background 
concent.rat.ion (See aect.ion 9.2) should be added to the estimated impact of the source t.o determine the design concentration. For 
the latter, the design concentration includes impact from all increment. consuming sources. 

If the air quality analyses are conducted using the period of meteorological input data recommended i n section 9 . 3.:.2 
(e.g., 5 years of NWS data or one year of site-specific data), then the d.sign concentration based on the highest, sQCond
highest short term concentration or long term average, whichever is controlling, should be used to det.erm~ne emission 
li.mitat~ons to assess compliance with the NAAQS and to determine PSD incrementa. 

When sufficient and representative data exist for 1888 than a 5-year period from a nearby HWS site, or when on-site data 
have been collected for less than a full continuous yaa.r, or when it. has been detarmined that. t.he on-site dat.a may not be 

temporally representative, then the highest concenuauon estiJD,at.e should be considered the d_ign value. This is because the 
length of the data record may be too short to assure that the conditions producing ~rst-case .stimates have been adequately 
sampled.. The highest. value is then a surrogate for the concentrat.ion that is not to be exceeed more than once per year (the 
wording of the deterministic standards). Also, the high.st concenuat.ion should be used whenever selected worst-case conditions 
are input to a screening technique. This specifically appli .. t.o the us. of t.8Cbniqu.s such as outlined in '~rocadures for 
tvaluaUng Air Quality Impact. of Naw Sta'tionary Sources." (18) 

If the controlling concentrat.ion is an annual average value and multiple years of data (on-site or NWS) are used, then 
the design value is the highe.t of the annual averag.s calculated for t.he individual years. It the cont.rolling concentration is 
a quarterly average and multiple ye~s ue used , then 'the highlls't individual quarterly average should be considered t.he design 
value. 

As long a period ot rac:ord as po.sible should be uaed in making estiJD,at .. to determine d •• ign values and PSD incramantB. 
If mere than one year of site-specific data 15 available, it. should be used. 

8.2.1.2 Design Concentrations for Crit.eria Pollutants with Expected Exceedance Standard •• 

Specific instruct.ions for the de'termination of de.ign concentrations for criteria pollutants with expected exceedance 
standuds are contained 1n specl.al guidance documents for the preparation of State lmplementa'tion Plans for those pollutants. 

~ For all SIP revl.sions the user should che~k with the Raql.onal Office to ob'tain the mest recent guidance documents and policy 
memoranda concerning the pollut.ant. in question. 

8.2.2 Critical Receptor Sites 

Receptor sites for refined modeling should be utilized In sufficient det.ail to estimate the highest concentrat.ions and 
possible violations of a NAAQS or a PSD increment.. In designing a receptor ne~ork, the emphasis should be placed on receptor 
=esolution and l ocation, not total number o! receptors. The selection of recapt.or aitea should be a case-by-caBe determinat.ion 
taking int.o consideration the 'topography, t.he climatology, monitor sites, and the results of the initial screening procedure. 

~:or l arge sources [those equivalent t.o a 500 HW power plant) and where violations of the NAAQS or PSD increment are likely, 360 
receptors tor a polar coordinate grid ByBtam and 400 receptor. for a rectangular grid sya~, where the distance from the source 
to 'the farthest receptor is 10 Icm, are usually adequate to identify area. of high conc:ent.ration. Additional receptors may be 

needed in the high concentration location if greater resolution is indicatad by 'terrain or source factors. 

8 .2. 3 Dispersion Coefficients 

Gaussian medels used in most applications should employ diapers ion coefficients conaiat.ent. with those contained in the 
--preferred models in appendix A. Factors such as averaging time, urban/rural surroundings, and type of source (point vs. line) 

may dictate the selection of specific coeffiC1ents. Generally, coefficients used in appendix A models are Ident.ical to, or at 
l east based on, Pa.quill-Gifford coefficients (50) in rural areas and McElroy-Pooler (51) coefficients in urban areas. 

Research is continuing toward the development of methods to determine dispersion coefficients d1rect.ly from measured or 
'-observed Variables. (52, 53) No method to date has provec1 to .be widely' applicable. Thus, direct. measurement, as well as other 

dispersion coefficien'ts related to distance and stability, may be used in Gaussian modeling only if a damanst.ration can be made 
: hat such parameters are more applicable and accurate for the given situation than are algorithms contained in the preferred 
oodels. 

Buoyancy-induced dispersien (BID), aB identified by Pasquill, (54) is included in the preferred models and should be 
used where buoyant source8, e.g., those involving fuel cOmDustion, are involved . 
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2 . 4 Stability Categories 

The Pasquill approach to classifying stability is generally required in all preferred models (appendix A) . The Pasqui :: 
t had, as modified by Turner, (55) was developed for usa with commonly observed meteorological data froc the Nat~onal Weather 
rvice and is based on cloud cover, insolation and wind speed. 

Procedures to determine Pasquill stability categories from other than NWS data are found in section 9.3. Any other 
thod to determine Pasquill stability categories must be justified on a ca.e-by-case basis. 

For a given model application where stability categories are the basis for selecting dispersion coefficients, both 0y 
should be determined from the same stabilit.y cat.egory. "Split sigmas" in tha't instance are not recommended. 

Sector averaging, which eliminates the ° term, is generally acceptable only to determine long term averages, such as 
uonal or annual, and when the meteorological lnput data are statistically summarized •• in the STAR summaries. Sector 
~raging is, however, commonly acceptable in complex terr~in screening method •• 

2.5 Plume Rise 

The plume rise methods of Briggs (56, 57) are incorporated in the preferred mod.els and are recommended for use in all 
jeling applications. No provisions in these models are made for fumigation or multistack plume rise enhancement or the 
ldling of such special plumes as flares; these problema should be considered on a cas.-by-ca.e baai •• 

Since there is inSUfficient information to identify and quant.ity dispersion during the transitional plume rise period, 
Idual plume rise is not generally recommended for use. There are ~o exceptions where the use of gradual plume rise is 
)ropriate: (1) In complex terrain screening procedures to determine close-in impaCt; (2) when calculating the effects of 
.lding wakes. The building wake algorithm in the ISC model incorporates gradual plume ris. calculations. If the building wake 
calculated to affect the plume for any hour. gradual plume riae i8 also uaed in downwind dispersioD calculations to the 
ltanca of final plume rise, after which final plume rise ia used. 

Stack t.ip dcwnwash generally occurs with poorly constructed stacks and when tha ratio of the stack exit velocity to wind 
led is small. An Algorithm developed by Briggs (Sanna, et AI.) (51) is the recommend.d teChnique for this situation and i8 
lnd in the point source preferred models. 

Where aerodynamiC dcwnwASh occurs due to the adverse influence of nearby structures, tha algorithms included in the ISC 
tel (58) should be used . 

. 6 Chemical Transformation 

The chemical transformation of 502 emitted from poin~ sources or single industrial plants in rural areas is generally 
umed to be relatively unimportant to the estl.mation of maxlJUu.D concentrat.ions when travel time is limited to a fB'llf hours. 
ever, in urban area, where synergistic effects among pollutants are of considerable consequence, chemical transformat.ion 
es may be of concern. In urban area applications, a half-life of 4 hours (55) may be applied to tha analysis of 502 
8sions. Calculations of transformation coetficl.ant.s from saa- specific st.udias can be used to define a "half-life" to be used 
a Gaussian model with any travel time, or in any application, if appropriate documentation is provided. Such conversion 
t ors for pollutant. half-life ahould not be used with screening analyses. 

Complete converoion of NO to N02 should De assumed tor all travel t.ime when simple screening techniques are used to 
e1 point source emissions of nitrogen oxides. If a GaUSalan model is· used, and data are available on seasonable variations in 
imum ozone concentrations, the O%one Limit.ing Method (36 ) 18 recommended. In refined analyses, case- by-caae conversion rates 
ed on t.echnical studies appropriate to the slte in quest lor. cay be uSBd. The use of more sophisticated modeling techniques 
uld be justified for individual caSBS. 

Use of models incorporating complex cn~cal mechanlscs should be considered only on a case- by-case basis with proper 
onstration of applicability. These are generally regional models not. d.slgned for the evaluat.ion of individUAl sources but 
d primarily for region-wide evaluations. ViS1bility models also incorporate chemical t.ransformation mechanisms which are an 
egral part of the visibility model itself and should be used in visibillty asseeaments . 

. 7 Gravitational Settling and Deposition 

An "infinite half-life" should be used tor es'timates of total suspended particulate concentrat.ions when Gaussian models 
~ining only exponential decay terms for treating sett.ling and deposition are used. 

Gravitational settling and deposition may be directly ~nclud.d 1n a modal if either is a significant factor. At least 
preferred model (ISC ) contains sB'ttling and deposition a l gorlthms and ~s recommended for use when particulate matter sources 
be quantified and settling and deposition arB problems . 

. 8 Urban / Rural Classificat.ion 

...., 
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~he selection of either rural or urban disperaion coefficients in a specific application should follow one of t.he 
procedures suggested by Irwin (59) and briefly described below. Thea. include a land us. classification procedure or a 
populat.lon baaed procedure to determine whether t.he characte= of an area is prl.marily uroan or rural. 

Land Use prOCedure: . (1) Clasaify the land use wit.hin "t.he toul area, Ao ' circu:ucribad by a 3 Ic..m radius circle About 
source using t.he meteorologlcal land use t.yping scheme proposed by Auer (60); (2) if land use types II, 12, Cl, R2, and .RJ 
account for 50 percent or more of Ao ' use urban dispersion coefficients; o~nerwisB, use appropriate rural dispersion 
coefficienta. 

Populat.ion Density Procedure: (1) ccmfut.e t.he average population danait.y, p per square kilometer with Ao as defined 
above; (2) If P is great.er than 750 people/km , use urban disparsion coefficient.a; ot.herwise use appropriat.e rural dispersion 
coefficient.s. 

the 

Of t.he two met.hods t.he land use procedure is considered more defin!~ive. Population density ahould be used with caut.ion 
and should not. be applied to highly industrialized areas where the populat.ion density may be low and thus a rural classificat.ion 
would be indicated, but the area is sufficient.ly built-up so that the urban land use crit.eria would be sat.isfied. In this case, 
the classification should already be "urban" and urban disperaion parametera ahould be used. 

Sources located in an area defined as urban should be modeled using urban disperslon parameters. Sources locat.ed in 
-- areas defined as rural should be modeled using the rural disperaion paramet.ers. For analyses of Whole urban complexes, the 

ent.ire area should be modeled as an urban region if most. of t.he sources are located in area8 claasified. as urban. 

8.2.9 Fumigation 

Fumigat.ion occurs when a plum. (or multiple plum.s) 1s emitt8d into a sUble layer of ·air and that layer is subsequant.ly 
mixed to the ground eit.her through convective transfer of heat from t.he aurface or becauae ~ advection t.o less stable 
surroundings. Fumigation may caua. excessively high concent.rations but. is usually ra~h.r ahort-lived at. a given receptor. There 

~ are no recommended refined t.echnique. to D:l)del this phenomenon. There are, however, scr_ning procedures (aee "Guidelines for 
Air Qualit.y Maintenance PlaMing and Analysis VolWIMI lOR: Procedures for Evsluating Air Qualit.y Impact of New Stat.ionary 
Sources") (18) that. may be used. to approximat.e the concentrations. Ccnaiderable care should be exercised in the use of the 
results obtained from the screening ~echnique •• 

FumigAt.ion is alao an important phenomenon on and n ... r the .horeline of bodi •• of wat.er. Thi. can affect both individual 
plumes and area-wide amisaions. Al~hough D:l)dels have been developed to address this problem, the avalua~icns so far do not 
permit. the recommendation of any specific technique. 

~ 

concern. 
The Regional Office should be contacted. t.o determine the appropriat.e model for applications where fumigat.ion is of 

6.2.10 St.agnat.ion 

Although both ahort and long term periOdS of very light winds are important in the identificat.ion of worst~caae 
conditions, t.he models identified in thia guideline cannot. adequately simulat.e such conditions. If stagnation condit.ions are 
det.ermined t.o be important to t.he analysis, then techniques specific to the situation and locat.ion must. be developed. Such 
~achnlques might. inclUde empirical models or box models. Assistance from the appropriate Regional Office should be obuined 

__ ?=~or t.o embarking on the development. of such a procedure. 

8.2.11 Calibration of Models 

Calibration of long t.erm multi-source models haa been a widely used procedure evan though the limitations imposed by 
--s~ti9tical theory on t.he reliability of the calibrat.ion process for long term estimates are well known. (61) In some casas, 

· ... here a more accurat.e model is not. available, calibrat.ion may be the beat. alt.ernative for improving the accuracy of the 
est.1mat.ed. concentrat.ions needed for control strategy evaluation •• 

Calibrat.ion of short term models is not. common practice and is 8Ubject to much greater error and m1sunder.t.and1ng. There 
have been attempt.s by some to compare short term eatimaas and maaauramant.a on an event.-by-event basia and then to calibrat.e a 
codel wit.h results of that. comparison. This approach is severely lim1~ed by uncertaint.ies in both source and meteorological data 
and therefore it. is difficult to precisely est.imat.e the concentration at an exact location for a specific increment of time. 
3uch uncertaint.ies make calibration of ahort. t.erm models of questionable benefit. Therefore, short term model calibration is 
-unaccep~ble. 

1.0 Hodel Input Data 

Data bases and related procedures for estimat.ing input. parameters are an integral part. of t.he modeling procedure. The 
=ost appropriat.e data available should always be selectad for use in modeling analyses. Concentrat.ions can vary widely depending 
j~ ~ne BOUIce dat.a or meteorological data used. Input data are a major source of inconsist.encies in any modeling analyais. This 
laction at.tempt.s t.o minimize the uncertainty associated with data ba.e aelection and use by ident.ifying requiraments for data 
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sed in modeling. A checklist of input data requirements for modeling analyses is included as appendix C. Hore specific data 
equi rements and the format required for the individual models are described in detail in the userB' guide for each model . 

. 1 Source Data 

. 1 . 1 DiSCUssion 

sources .of pollutants can be classified as point, line and area/volume sources. Point. sources are defined in terms of 
lze and may vary between regulat.ory programs. The line Bourcn mOB~ frequently considered are roadways and streets along which 
1ere are wall-defined movement.s of motor vehiclea, but. t.hey may be lin .. of roof ven~ or stacks auch as in aluminum 
!fineries. Area and volume sources are oft.en collections of a mult.it.ude of minor sources with individually small emissions t.hat 
~e impract.ical t.o consider as separat.e point or line sources. Large area sources are typically treated as a grid network of 
Iuare areas, with pollutant amissiona distributed uniformly within each grid square. 

Emission factors are compiled in an EPA publication commonly known as AP-42 (62), an indicat.ion of the quality and 
~t Of . data on which many of the factors are based is also provided. Other information concern~ng emissions is available in 
'A publications relating to specific source caeegories. The Regional Office should be consulted to determine appropriate source 
Ifinit10ns and for guidance concerning the determination of amissions from and techniques for modeling the various source 
'Pes. 

1.2 Recommendations 

For point source applications the load or operat.ing condition that causee maximum ground-level concentrations should be 
tabl1shed. As a minimum, the source should be modeled using the design capacity ( 100 percent load). If a source operaus at 
eatpr than design capacit.y for periods that could result in violations of the stanQards or PSD increments, this load1 should 

modeled. Where ~he source operates at SUbstantially less than design capacit.y, and the changes in the stack parameters 
seciated with the operating conditions could lead to higber ground level concentrations, loads such as 50 percent and 75 
rcent of capacity should also be model~d. A range of operating conditiona should be considered in screening analyses; the load 
using the highest concentration, in addition to the deaign load, should be included in refined modeling. The following example 
r a power plant is typical of the kind of data on aource characuristica and operating condit.ion. that may be needed. 
nerally, inpu~ data requirements for air quality models necessitate the use of metric units; wbere English units are common 
r engineering usape, a conversion to metric ie required. 

FOOTNOTE: Malfunctions which may result in axc.aa amissiona are not considered to be a normal operating condition. They 
generally should not be considered in determining allowable ami •• iona. However, if the axcess emissions are the result 
of poor maintenance, careless operation, or other preventable conditions, it. may be necessary to consider them in 
det~ning source impact . 

a. Plant layout. The connection scheme between boilers and stacks, and the distance and direction between stack., 
ilding parameters (length, width, height, l ocation and orientation relative to stacks) for plant structures which house 
ilera, control equipment, and surrounding buildings within a distance of approximately five stack heights. 

b. Stack parameters. For all s~acks, the stack height and inside diameter (meters), and the tampera~ure (K) and volume 
,w rate (actual cubic meters per second) or exit gas velocity (maters per second) for opera~ion at 100 percent, 75 percent and 
percen~ load. 

c. Boiler size. For all boilers, the associated megawatts, 106 BTU/hr, and pounds of steam per hour, and the design 
j/or actual fuel consumption rate for 100 percent load for coal ( tona/hour), oil (barrels/hour), and natural gas (t.housand 
lic fee't./ hour ) . 

d. Boiler parameters. For all boilera, the percent excess air used, the boiler t.ype (e.g., wet bottom, cy~one, etc.), 
! the type of firing (e.g ., pulverized coal, front firing, etc.). 

e. operating condit.ions. For all boilers, the type, amount and pollutant contents of fuel, the total hours of boiler 
'ra~10n and the boiler capacity factor during the year, and the percent load for peak condit.ions. 

L Pollution control equipment parameters. For each boiler .erved and each pollutant affected, the type of emission 
.: rol equipment, the year of it.s installation, its design efficiency and mass amiss ion rate, the date of the last test and the 
fLed effic1ency, the number of hours of operation during the latest year, and t.he best engineering estimate of it.s projected 
·:c1ency if used in conjunction with coal combustion; data for any anticipated modifications or additions. 

q. Data for new boIlers or stacU. For all new boilers and stacks under construction and for all planned modifications 
existing boilers or stacks, the scheduled date of completion, and t.he data or beat e.timates available for items (a) through 

above following completion of construction or modificat.ion. 

In s~ationary point source applications for compliance with short term ambient standards, SIP control strategies should 
~ested us~ng the emission input shewn on table 9-1. When using a refined model, sources should be modeled sequentially with 
se loads for every hour of the year . To evaluate SIP's for compliance with quarterly and annual standards, emission input 
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da'ta shown on t.able 9-1 should again be used. Emi •• ion. from &rea sources should generally be based on annual average 
condi'tlons. The source inpu't infOrmA'tion in each model user's guide should be carefully consult.ed and t.he check11S't in appendix 
C should also be consult.ed for ot.her possible emi.sion data 'that. could be helpful. 

Line source moc:I.eling of s'treat.s and highways require. data on 'the widt.h of 'the ro&ch,ay and 'the median strip, 'the t.ypes 
and amoun'ts of pollu'tant. emissions, t.he number of lanes, 'the emiaaiona from each lane and t.he height. of e~ssions. The locat.ion 
of t.he ends of t.he st.raight. roadway segmen'ts should be specified by appropriate grid coordinat.ea. Detailed informAt.ion and data 

requirement.s for modeling mobile sources of pollut.ion are provid.d in t.he user's manuals for each of 'the models applicable t.o 
mobile sources. 

The impact. of growth on emissiona should be considered in all modeling analys.s covering exist.ing sources. Increases in 
emissions due t.o planned expansion or planned fuel swit.ches should be ident.ified. Increases in emissions at. individual sources 
t.hat. may be associat.ed wi'th a general industrial/commercial/residential expansion in mult.i-aource urban areas should alao be 
t.reat.ed. For new sources t.he impact. of gr~h on emia.ions should generally be considered for t.he period prior t.o t.he start.-up 
dat.e for t.he source. Such changeB in emiasions should ~reat. increased area source emi.siona, changes in exist.ing point. source 
emissions which were not. subject. to preconatruct.ion review, and emissions due t.o sources with permit.s t.o cons'truct. 'that. have not. 
yet. started operat.ion. 

Table 9-1. -Model Emission Input. Da'ta for Point. sources 1 

Emission limit. 
(IIMMBt.u) 2 

x opara'ting lavel 
(HHBt.U/hr)2 

x Operat.ing fact.cr 
(e.g. hr/yr, 
hr/day) 

Stat.ionary Point. Source(s) Subject t.o SIP Emission Limit.(s) Evaluat.ion for Compliance wit.h Ambient. Standards (including Areawide 
Demonst.rat.ions) 

Averaging time, 
Annual & 
quart.erly ~ 

Short t.erm 

MaXimum all"",able 
emission limit. or 
federally 
enforceable 
pa.rm1 t. limit. 

Maximum allowable 
emis.ion limit. or 
federally 
enforceable 
perm! t. limit.. 

Act.ual or design 
capacity 
(whichever is 
gr.at.er), or 
federally en
forceable permit 
condit.ion. 
Act.ual or c1eaign 
capacit.y 
(whichever is 
grea'ter 1, or 
federally 
enforceable 
permit 
condition4 • 

Nearby Background Source(s) Same input. requirement.. as for st.at.ionary point source(s) above. 

Other Background Source(s): If modeled (see sect.ion 9.2.3), input. data requirements are defined below. 

Averaging time, 
Annual & 

quarterly 

Maximum allowable 
emission limit. or 
federally 
enforceable 
permi t. 11m1 t.. 

Annual level ..... hen 
act.ually 
operat.1ng, 
averaged over t.he 

Act.ual operat.ing 
factor averaged 
over most. rec:ent. 
2 years.) 

Cont.inuous 
operat.ion, i.e., 
all hours of each 
t.ilDe period. under 
conBideration 
(for all hOllIS of 
the 
1D8t.80rological 
d&'t.a ba.e). 5 

Actual operat.ing 
factor averagael. 
over most recent 
2 years J 
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Short term Maximum allo.table 
emission limit or 
federally 
enforceable 
parmit limit. 

mOil t recent 2 
yean. J 
Annual level whan 
actually 
operating. 
averaged over the 
most. recent 2 
years. ) 

Con':.inuous 
opera't.ion, :'.e . • 
all hours ot each 
time period under 
consideration 
(fer all hours of 
the 
meteorological 
data base) . S 

FOOTNOTE: IThe model input data requirements shewn on this table apply to .~tlonary source control strateglBs for STAIE 
IMPLEMENTATION PLANS. For purposes of emissions trading, new source review, or prevention of significant deterioration. 
other model input criteria may apply. Refer to the policy and qu.1dance for t.hSS8 programs to Bsubl1sh the .lnput dat.a. 

FOOTNOTE: 2Terminology applicable to fuel burning BOurCSS; analogous termlnology, e.g., N/tnroughput may be used for 
o~er type of sources. 

FOOTNOTE: 3Un1e •• it i. determined that this pariod ia not repreaentative. 

FOOTNOTE: 40perating levels auch aa 50 percent and 75 percent of capacity should also be modeled to determine the load 
causing the highest concentration. 

FOOTNOTE: 5If operation does not occur tor all ho~s ot the time period of consideration (e.g., 3 or 24 hours ) and ~e 
source operation is constrained by a federally enforceable permit condition, an appropriate adjustment to the modeled 
emission rate may be made (e.g., if operation is only e a . m. to 4 p.m. each day, only these hours will be modeled with 
emissions from ~e source. Modeled amisaion. should not be averaged across nonoperating time periods. ) 

9.2 Background concentrations 

9.2.1 Discussion 

Background concentrations are an essential part ot the total air quality concentration to be considered in dBtermining 
source impaCts. Background air quality includes pollutant concentrations due to: (1 ) Natural sources; (2 ) nearby sources other 
than the one (s) currently under consideration; and ( 3) unidentified source •• 

Typically, air quality data should be used to establi.h background concentrations in the vicinity ot the source(s) under 
consideration. The monitoring network used for background determinations should conform to the same quality assurance and other 
requirements as those networks established for PSD purpo.es. (63) An appropriate data validation procedure should be applied to 
the data prior to use. 

I f the source is not isolated, it may be necessary to use a multi-source model to establish the impact of nearby 
sources. Eackground concentrations should be determined for each critical (concentration) averaging time. 

9 .2.2 Recommendations ( Isolated Single source) 

Two options are available to determine background near isolated sources. 

Option One: Use air quality data collected in the vicinity of the source to determine the background concentration for 
the averaging times of concern. l Oetermine the mean background concentration at each monitor by excluding values when the source 
in question is impacting the monitor. The mean annual background is the average of the annual concentrations so determined at 
each monitor. For shorter averaging periods, the meteorological conditions accompanying the concentrations of concern should be 
i dentified. Concentrations for meteorological conditions of concern, at monitors not impacted by the source in question, should 
be averaged for each separate averaging time to determine the average background value. Monitoring si~es inside a 900 sector 
downwind of the source may be used to determine the area at impact. One hour concentration. may be added and averaged to 
determine longer averaging periods. 

FOOTNOTE: lror purpo.e. of PSD, the location of monitors aa well aa data quality assurance procedures must satiafy 
requirements listed in the PSD Monitoring Guidelines. (63) 

Option TWo: I! there are no monitors located in the vicinity a! the source, a "regional site" may be used to determine 
background. A "regional site" is one that is located away from the area a! interea~ but is 1mpac~ed by similar natural and 
d istant man-made sources. 

l 
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9.2.3 Recommendations (Multi-Source Areas) 

In multi-source areas two components of background should be detercined. 

Nearby Sources: All sources expected to cause "a significant concentration gradient in the vicinity of the source o~ 
sources under consideration for emiaaion limit(s) ~hould be explicitly modeled. For evaluation for compliance w~~r. ~ne snor~ 
term and annual ambient standards, the nearby sources should be modeled using the emiaaion ~nput data shewn l~ Table 9-:. ~he 
number of such sources is expected to be small except in unuaual situations. The nearby source inventory should be determlned in 
consultation with the local air pollution control agency. It is envi.ion.d that the nearby sources and the sources under 
consideration will be evaluated together using an appropriate appendix A model. 

The impact of the nearby sources should be examined at locations where interactions between the plume o! the po1nt 
source under consideration and thoae of nearby sourcea (plus natural background) can occur. Significant locations include: {I ; 
The area of maximum impact of the point source; (2) the area of maximum impact of nearby sources; and (3) the area where all 

__ sources combine to cause maximum impact. The.e lOCations may be identified through trial and error analyses. 

Other Sourcea: That portion of the background attributable to all other sources (e.g., natural sources, ~inor sources 
and discant major sources) should be determined either by the procedures found in section 9.2.2 or by application of a model 
using Table 9-1. 

9.3 Meteorological Input Data 

The meteorological data uaed as input to a diapersion modal should be selected on the basis of spatial and 
~climatolog1cal ( temporal) representativeness as well as the ability of the individual parameters selected to characterize the 

transport and disperaion conditions in the area of concern. The representativeness of the data is dependent on: ( 1) The 
proximity of the meteorological monitoring site to the area under conaideration; (2) the complexity of the terrain; (3) the 
exposure of the meteorological monitoring site; and (4) the pariod of time during which data are collected. The spati al 
representativeness of the data can be adversely affected by large distances between the source and receptors of interest and the 

~complex topographic characteristics of the area. Temporal representativeneaa is a function of the year-to-year var~at~ons ~n 
weather conditions. 

Model input data are normally obtained either from the National Weather Service or aa part of an on-site measurement 
__ ?rogram. Local universities, FAA, military stations, induatry and pollution control agencies may also be sources of auch data. 

Some recocmendAtions tor the use of each type of data are included in this section. 

9 .3.1 Length of Record of Meteorological Data 

9.3.1.1 Discusaion. 

The model uaer should acquire enough meteorological data to enaure that worst-csse meteorological conditions are 
adequately represented in the model results. The trend toward statistically based standards suggests a need for all 
~eteoroloqical conditions to be adequately represented 1n the data sat selected for model input. The number of years of record 

needed to obtain a stable distribution of conditiona depends on the variable being meaaured and has been eatimated by Landaberg 
3nd JacoDs ( 64 ) f or various parameters. Although that study indicate. in axcess of 10 years may be required to achieve stability 
l n tne frequency distributions of some meteorological variables, such long periods are not reasonable for model input data. This 
lS due in part to the fact that hourly data 1n model input format are trequently not available for such periods and that hourly 

--calcu l ations of concentration for long periods are prohibitively expensive. A recent study (65) compared various periods from a 
: 7-year data set to determine the minimum number of years of data needed to approximate the concentrationa modeled with a 17-
year period of meteorological data from one station. This study indicated that the variability of model estimates dUB to the 
neteorol ogical data input was adequately reduced if a 5-year period of record of meteorological input was used. 

9.3. 1 .2 Recommendations. 

Five years of representative meteorological data should be used when estimating concentrations with an air quality 
~ooel. Consecutive years from the most recent, readily available 5-year period are preferred. The meteorological data may be 

cata coll ected either ons1te or at the nearest National Weather Service (NWS) station. If tbe aource is large, e.g., a 500 MW 
o~e. plant, the use of 5 years of NWS meteorological data or at least 1 year of site-specific data is required. 

If one year or more, up to five years, of site-specific data ia available, these data are preferred for use in air 
-qua l i~y analyses. Such data should have been subjectad to quality assurance procedures as described in sBction 9.3.3.2. 

For permitted sources whose emiasion limitations are based on a specific year of meteorological data that year should be 
.dded to any longer period belng used (e.g., 5 years of NWS data) when modeling the facility at a later time. 

g.3.2 Nat~onal Weather Servlce Data 

9 . 3.2.1 Discussion. 
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The N~tional Weather Service (NWS) meteorological data are routinely available and fa=iliar to moB~ model users. 
Although the NWS does not provide direct measurements of all the needed diapers~on oodel input var~ables. ~e~nods nave been 
developed and successfully used to translate the basic NWS data to the needed model inpUt. Direct measuremen~s of model input 
parameters have been made for limited model studies and those methods and techniques are beco:ing more w~dely appl~ed; howeve=. 
most model applicat~ons still rely heavily on the NWS data; 

There are two standard formats of the NWS data for use in air quality models. The short term models use t~e standard 
hourly weather observations available from the National Climatic Oata Center (NCOC). These observations are then "preprocessed" -.., 
before they can be used in the modals. "STAR" slll:IIlDaries are available from NCDC for long term m.odel use. These are joint 
frequency distributions of ... ind speed. direction and P-G stability category. They are used as direct input to mod.els such as t.be 
long term version of ISC. (58) 

9.3.2.2 Recommendations. 

The preferred short term models listed in appendix A all accept a8 input the NWS meteorological data preprocessed i~to 
model compatible form. Long-term (monthly seasonal or aMual) preferred models use NWS "STAR" summaries. Sum:Dar~zed 

concentrat~on estimates from the short term modals may also be used to develop long-term averages; however, concentration ~ 
est~ates based on the two separate input data sets may not necessarily agree. 

Although .most NWS measurements are made at a standard height of 10 meter., the actual anemometer height should be used 
as input to the preferred model. ~ 

National Weather Service wind direction. are reported to the near.st 10 degrees. A specific set of randomly generated 
numbers has been developed for use with the preferred EPA models and should be used to ensure a lack of bi~s in ... ind direction 
assignments within the models. 

Data from universities, FAA, military 8tations, industry and pollution control agencies may be used if such data are 
equiv~lent in accuracy and detail to the NWS data. 

9.3.3 Site-Specific Data 

9.3.3.1 Discussion. 

Spatial or geographical representativeness is best achieved by collection of all of the needed model input data at the 
actua~ site of the source(s). Site- specific measured data are therefore preferred as model input, provided appropriate 
instrumentation and quality assurance procedures are followed and that the data collected are representative (free from undue 
local or "micro" influences) and compatible ... ith the input requirsments of the model to be used. However, direct mea.uraments of 
all the needed model input parameters may not be possible. This section discuss.s suggestions for the collection and use of on
site data. ·Since the methods outlined in this section are still being tested, comparison of the model parameters derived using · 
these site-specific data should be compared at least on a spot-check basie, ... ith parameters derived from more conventional 
observations. 

9.3 . 3.2 Recommendations. 

Site-specific D~t~ Collection 

Guidance provided in the "Ambient Montoring Guidelines for Prevention of Significant Deterioration (PSD)" (63) should be 
used for the establishment of special monitoring networks for PSD and other air quality modeling analyses. That guidance 
includes requirements and specifications for both pollutant and meteorological monitoring. Additional information is available 
in the EPA quality assurance handbooks and site selection guidance documents published on a pollutant-by-pollutant basis (see 
the Air Programs Report and Guidelines Index EPA-450~2-82-016). Volume TV of the series of reports "Quality Assurance Sand.book 
~or Air Pollut~on Measurement Systems" (66) contains such inforcation for meteorological measurements. As a minimum, site
speci!ic me~surements of ambient air tamperature, transport wind speed and direction, and the parameters to determine pasquill
Gifford stability categories should be available in meteorological data sats to be used in modeling. Care should be taken to 
ensure that monitors are located to represent the area of concern and that they are not influenced by very localized effects. 
Slte-speci!ic dat~ for model ~pplic~tions should cover as long a period of measursment as is possible to ensure adequate 
representation of "'WOrst-case" meteorOlogy. The Regional Office ... ill determine the appropriateness of the measurSlDBnt locations. 

All Blte-specific data should be reduced to hourly averages. Table 9-2 lists the wind related parameters and the 
averaging tlme requlrements. 

~emperature Measurements 

Temperature measurements should be made at standard Shelter height in accordance with ~he guidance referenced above. 

~ind Measurements 
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In addition to surtace wind measurements, the transport wind direction should be measured at an elevation as close as 
possible to the plume helght. To approx1mate this, if a source has a stack below 100 ~, select the stacK top helgnt as the 
t.ranspon wind measurement helght. For sourcees with stacks extending above 100 ~, a 100 m towe~ 1s suggested ~~less the stack 
top is slgn1ficantly above 100 meters (200 m or more). In cases with stacks 200 m or above, the Raglonal O~fice snould oetermlne 
the appropriate measurement heignt on a case-by-case basis. Remote sensin9 may be a feasible al~rnative. The dilut~on w~nd 
speed used in determinlng plume rlse and also used in the Gaussian dispersion equation is, by convention, defined as the w~nd 
speed at stack top. 

For routine tower measurements and surface measurements the wind speed should be measured using an anemometer and the 
wind direction measured using a horizontal vane. Specifications for wind measuring instruments and monitoring systems are 

'-- contained in the "Ambient. Air Monitoring Guidelines for Prevention of Sig-nit1cant Deterioration (PSD)" (63) and in the qual1 ty 
assurance handbook on meteorological measurements (66). Irwin (67) provides additional guidance for processlng wine datA. 

Stabi l ity Categories 

The Pasquill-Glfford (P-G) stability cAtegories, as originally defined, couple near-surface measurement.s of wind speed 
with subjectively dete~ned insolation assessements based on hourly cloud cover and ceiling observations. The wind speed 
measurements are made at or near 10 m. The insolation rate is typically assessed using the cloud cover and ceiling height 
criterla outlined by TUrner (50). Often the cloud cover data are not available in site-specific data sets. In the absence of 

~ such observations, it is recommended that the P-G stability category be estimated using Table 9-3. This table requlres 0E' the 
standard devlation of the vertical wind direction fluctuations. If the surface roughness of the area surrounding the source is 
different from t.he 15 cm roughness length upon which the table is based, an adjustment may be made as indicated in the gecond 
footnote of Table 9-3. 0E is computed from direct measurements ot the elevation angle of the vertical wind directions. 

- where: 

If measurements of elevation angle are not available, 0E may be det.ermined using the transtorm: 

the standard deviation of the vertical wind direction fluctuations over a one-hour period. 
the standard deviation of the vertical wind speed fluctuations over a one-hour period. 
the average horizontal wind speed for a one-hour period. 

Since both" Ow and u are in meters per second, G6s! is in radians. To use Or in Table 9-3, or must be converted to 
degrees. It is recommended that a ver'tically mounted propeller AnIUllOlDeter be used to measure the vertical wind speed 
~ luctuations. The instrument should meet the specifications given in the Ambient Monitoring Guidelines referenced above. Compute 

- a ... directly each hour using at least 360 values baaed on a recommended readout interval ot up to 10 seconds. If 0E is computed 
using ~he output of the anemometer by other than direct applicA'tion of the formula tor a variance, the method should be 

demonstrated to be equivlllent. to direct computation. Both the vertical wind speed fluctuations and the horizon'tal wind. speed 
snould be measured at. the same level. Moreover, these measurements should be made at a height of 10 m for use in estimating the 

__ ?-G Stabi l ity category. Where trees or land use preclude meaSUIlUllents as low as 10 m, measurements should be made at a height 
above the obstructions. 

If on-site measurements of either or or aware not available, stability categories may be determined using the 
__ ~o~~zonta l wlnd d~rection f l ucuation, 0A' as outlined by Irwin (58). Irwin includes the Mitchell and Timbre (69) method that 

'..lses categories of cA (70) listed in Table 9- 3, as an initial es't1lDate of the P-G stability category. Tt1is relationship is 
=onsldered adequate for da~~me use. During the nighttime (one hour prior to sunset to one hour atter sunrise), the adjustments 
~:ven in Table 9-4 should be applied to these categories. As with o~ an hourly average 0", may be adjusted for surface roughness 
~y mu l~i?lying the table values of 0A by a factor baaed on the average surtace roug-hne8s length determined within 1 to 3 km of 
~ne source. The need for such adjustments should be determined on a case-by-cAae basis. 

Wind direction meander may, at ~lmes, lead to an erroneous determination of P-G stability category based on 0A' To 
~~n~m~ze wlnd direction meander contribut.ions, 0A may be determined for eaCh of four 15-minute periods in an hour. However, 360 

--5an:p l.es are needed during each 15-minute period.. To obtain the a", for st.ability determinations in these situations, take t.he 
s ~uare roo~ o f one-quarter o~ the sum of the squares of the tour 15-minute o",'s, as illustrated in the tootnote to Table 9-2. 
Whl l e ~h~s approach ~s acceptable tor determinlng Stability, c",'s calculated in ~hi8 manner are not likely to be suitable tor 
: ::;:mt. t. o mode l s unde~ deve l o;:llIlent ~hat Are dealgned to accept. on-site hourly a's. based on 60-minute periods. 

There has not been a widespread use of or and a", ~o determine P-G categories. As mentioned in the footnotes to Table 9-
3 , the teChniques outlined have not been extensively tested. The cr1taria listed in Table 9-3, are for 0E and a", values a't 10 m. 
'or oest =esults, the or and 0A values should be tor heigh'ts near the surface as close to 10 m as practicable. Obstacles and 
.arge roughness elements may preclude measurements as low as 10 m. If circumstances preclude measurements below 30 m, the 
~eg~onal Meteorolog~st should be consulted to determine the appropriate measurements to be taken on a case- by-case basis. The 
: ~~t.er~a l lSted in Tables 9-3 and 9-4 result from studies conducted 1n relatively flat terrain in rather ideal circumstances. 
=-0= = o:.:~ine applica .. ions where conditlons are often les8 t . .'1an ldeal, !t 1s recommended that a temporary ptogr..am be initiated a't 
·acn site to spot-check the stability class estimates. Irwin's method u8ing a~ or 0A should be compared with P-G stability class 

. . - . 
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estimates using on-site wind speed and subjective assessments of tne insolation based on ceiling height. and cloud cover. 7he 
Reg~onal Met.eorologist. should be consulted when using the spot-check resul t.s to refine and adjust the preli~nary c=~te=~a 
outlined in Tables 9-3 and 9-4. 

In summary, when on-site data sets are baing used, Pasquill-Gifford stabilit.y categories should be determ~ned f:om one 
of the following schemas listed in the order of preference: 

( 1) Turner's 1964 method (54) using site-specific data which include cloud cover, ceiling height. and surface ( ·10 m) ~ 
wind speeds. 

(2) 0E from site-specific measurements and Table 9-3 (oE may be determined from elevation angle m8asurements or may be 
estimated from measurements of Ow according to the transform: 0E - 0wlu (see page 9-17)). 

( 3) 0A from site-specific measurements and Tables 9-3 and 9-4. 

(4) Turner's 1964 method using site-specific wind speed with cloud cover and ceiling height. from a nearby NWS site. 

Table 9-2.-Averaging Times for Site-Specific Wind and Turbulence Measurements 

Parameter 

Surface wind speed (for use in st.ability 
determinations ) . 
Transport direction 
Dilution wind speed 
Turbulence measurements (oE and 0A) for use in 
stability determinations. 

Averaging time 

I-hr 

I-hr 
I-hr 
I-hr1 

FOOTNOTE: 1To minimize meander etfects in 0 1 when wind conditiona are light. and lor variable, determine the hourly 
average a ' s from four IS-minute o ' a according to the following formula: 

·1 • fir • 

TABLE 9-3.-Wind Fluctuation Criteria For 
Estimating Pasquill Stability Categones 1 

A 

• C 
o 
E 
F 

Adapted fr!?m : Irwin, J •• 1980 ( 68). 

'·''''-'· 1' 17.5'<0'.<22." 
12.5'<0'.< 17.5' 
7.5'<0'.<12.5' 
3.S·<"'.0::7.5· 

",.<18' j 

"'.>11 ." 
10.0'<",.<" .5' 
7."<"'.<10.0-

5.0'<",.<7.1' 
2.4'<0',<5.0' 

0',<2.4' 

FOOTNOTE: -These criteria are appropriate for steady-state conditions. a measurement height of 10 m, for leve l terrain, 
and an aerodynamic surface roughness iength of 15 cm. Care should be t.aken that the wind sensor is responsive enough 
for use in measuring wind direction fluctuations, b63) 
FOOTNOTE: 2A surface roughness factor of zo /1 5 em) ,2, where Zo i. the average surface roughness in centimet.er. within a 
radiU8 of 1-) km of the source, may be applied to the table values. It should be noted that t.his factor, while 
theoret.ically Bound, has not. been Subjected to rigorous teating and may not improve the estimates in all circumstances. 
A table of Zo values that may be used as a guide to estimating surface roughness is given in Smedman-Hogstrcm and 
Hogstrom. ( 71 ) 
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FOOTNOTE: )These criteria are from a NRC proposal. ( 70) It would seec reasonable to res~i=~ ~e possible categor l ea ~c 
A through D during da~ime hours with a res~iction that for 10-m wind speeds above 6 mis, cono!~ion8 are neu~a:. 
Likswlse, during the nighttime hours, aome restriction" as in Table 9-4, are needed to preclude occ~rrences o~ 
Cateqorles A through C. 
FOOTNOTE: 'These criteria were adapted from those presented by smith and Howard. (72) It would seem reasonable to 
rea~ict the possible categories to A through D during the daytime hours and to categories D through F during the 
nightime hours. During the daytime, conditions are neu~al for 10-m wlnd speeds equal ~ or greater L~an 6 m/s. and 

durlng the night, conditions are neutral for 10-m wind speeds equal to or greater than 5 mIs. 

~able 9-4.-Nighttime1 P-G Stability Categories Based on oA from Table 9-3 

If the oA 
Stability 
Category is 

A 

B 

c 

o 
E 

F 

Adapted from Irwin, J. 1980 68. 

And the Wind Speed 
at 10 m is m/s 

<2.9 
2.9 to 3.6 
2:3.6 
<2.4 
2.4 to 3.0 
2:3.0 
<2.4 
2:2.4 
wind speed not considered. 
wind speed not considered. 2 

wind speed not considerad. 3 

Then the Pasquil1 
St.abil1 ty Category 
1s 

F 
E 

0 

F 
E 
0 

E 
0 

0 

E 

F 

FOOTNOTE: 1Nighttime is considered to be from 1 hour prior to sunset to 1 hour after sunrlse. 

FOOTNOTE: 2The original Mitchell and Timbre (69) table had no wind speed restrictions; However, the original Paaqui11 
criteria suggest that for wind speeds greater than 5 mia, neutral conditions should be used. 

FOOTNOTE: )The original Mitchell and Timbre (69) table had no wind speed restrictions; however, the origi nal ?asqui11 
criteria suggest that for wind sp .. ds greater than or equal to 5 mis, the 0 category would be appropriate, and for wind 
speeds between) mls and 5 miS, the E category should be used. 

9 . 3.' Treatcent of Calms 

9.3.4.1 Discussion. 

Treatment of calm or light and variable wind poaas a special problem in model applications since Gaussian models aS8ume 
:~a~ concen~ation 1s inversely proportional to wind speed. Furthermore, concentrations become unrealistically large when wind 

- 9 ?Bads l ess than 1 m/s are input. to the model. A procedure has been developed for use with NWS data to prevent the occurrence of 
ever l y conservat.ive concentrat i on est.imates during periods of calma. This procedure acknowledges that a Gaussian plume model 
=088 not apply during calm conditions and that. our knowledge of plume behavior and wind patterns during t.hese conditions does 
~o~ , at present, permi t the development. of a bettar technique. Tharefore, the procedure disregards hours which are identified aa 

--cal m. The hour is treated as ~ssing and a convent.ion for handling missing hours is recommended. 

Preprocessed meteorological data input to most appendix A EPA models substit.ute a 1.00 mls wind speed and the previous 
: :~ec :~on fc~ :he calm hour. The new treatment of calma in those models attempts to ident.ify the original calm case8 by checking 

__ ~O~ a : .00 m/ a wind speed coincident with a wind direction equal to the previous hour's wind direct.ion. Such cases are then 
: reated in a prescribed manner when estimat.ing ahort. term concentrations. 

9 .3.'.2 Recommendations. 

Hourl y concentrations calculated with Gaussian models us1ng calms should not be considered valid; the wind and 
=~ncen~ration e8~imates for these hours should be disregarded and considered to be missing. Critical concen~ations for 3, 8, 
1 ~ :: ;Z '- hour averages snou l d be ca l culated by dividing the sum of the hourly concent.ration for the p~iod by the number of valid 
,_ ~onc~ss~nq hours. If the to~a1 numDBr of valid houra ia less than 18 for 24-hour averages, 1es8 than 6 for 8-hour averages or 
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less than J for J-hour averages, the ~t.al concentration should be divided by 18 tor the 24-hour average, 6 fo: the a-hour 
average and J for the J -hour average. For annual averages, the sum of all valid hourly ccncen~a~~ons is divided by the n~= 
of non-calm hours during the year. A post-proce88or computer program, CALMPRO (73) has been prepared follo..rl.n; Ulese 
inatruct.~ons and has been hardwired in the follo..ring models: RAM, ISC, MPTER and OSTER. 

The recommendations above apply to the use of calma for short term averages and do not apply to the determination of 
long term averages us~ng "STAR" data summaries. Calma should cont.inue to be included in the preparat.~on of "STAR" su:::Elan.es. A 
treat.ment. for calms and very light winds is built. in'to the soft.ware that. produces the "STAR" aumm&r~es. 

Stagnant conditions, including ext.ended periods of calms, of'tBn produce high concentrat.ions over wide areas for 
relat.ively long ave r aging periods. The standard short term Gaus8ian models are often not applicable to such situations. When 
stagnation conditions are of concern, other modeling techniques should be considered on a case- by-case bas~s. (See also Section 
8.2.10) 

When used in Gaussian models, measured on- site wind speeds of less than 1 m/s but higher than the response threshold of 
the ~n9trument should be i nput as 1 m/s; the corresponding wind direct.ion should also be input. Observations oelow the response 
threshold of the instrument. are also se't to 1 m/s but the wind direction from the previous hour is used. If the wind speed or 
direction can not be det ermined, that hour should be treatad as missing and short. term averages should then be calculated as 
aoeve. 

10.0 Accuracy and Uncertainty of Models 

10.1 Discus8ion 

Increasing reliance has been placed on concentrat.ion estimates from models as the primary basis for regulatory decisions 
concerning source permits and emission control requir ements. In many situations, such as review of a proposed source, no 
practical alternative exists. Ther efore, there is an obvious nead to know how accurate models really are and how any uncertainty 
i n the estimates affects regulat.ory decisions. EPA recognizes t.he need for incorporating such information and has sponsored 
workshops (11, 74) on model accuracy, the possible ways to quantify accuracy, and on considerations in the incorporation of 
model accuracy and uncertaint.y in the regulatory process. The Second (EPA) Conference on Air Quality Modeling, August 1982, (75) ~ 
was devoted to that Subject. 

10.1 . 1 OVerview of Model uncertainty 

Dispersion models generally attempt to estimat.e concent.rations at specific sites t~4t really represent an ensemble 
average of numerous repetitions of the same eyent.. The evant is charact.erized by measured or "kna.m" condit.ions that are input 
:0 the models, e.g., wind speed , mixed laye r height., surface heat flux, emission characteristics , et.c. However, i~ addit.ion to 
the known conditions, there a r e unmeasured or unknown variat.ions in the condit.ions of this event., e.g., unresolved details of 
the atmospheric flow such as the turbulent velocity field. These unkncwn conditions, may vary among repet.itions of the event. As 
a result, deviations in observed concentrations from their ensemble average, and from t.he concentrations estimated by the model, 
are likely to occur even though the known condit.ions are fixed. Evan with a perfect model t.hat predicts the correct ensemble 
average, there are likely to be deviations from the observed concentrations in individual repetitions of t.he event, due to 
variations in the unknaom conditions. The statistics of theBe concentration residuals are termed .. inherent.·.· uncertainty. 
Available evidence suggests that this source of uncertainty alone may be responsible for a typical range of variation in 
concentrations of as much as ~ 50 percent. . (76) 

Moreover, there is "reducible" uncertainty (77) 48sociated with the model and its input conditions; neither models nor 
data bases are perfect. Reducible uncertainties are caused by: (1) Uncertainties in the input values of the known condit.ion
e«US9~on cnaracterl.stica and meteorological data; (2) errors in the measured concentrations which are used to compute the 
concent.rat.ion residuals; and (J) inadequate model physics and formulation. The "reducible" uncertaint.ies can be minimized 
through better (more accurate and more representative) measurements and bet.t.er model physics. 

To use the terminology correctly, refer ence to model accuracy should be limit.ed to that. portion of reducible uncertainty 
which deals with the physics and the formulation of the model. The accuracy of the model is normally determined by an evaluation 
procedure which involves the comparison of model concentration est.imates with measured air quality data. (78) The statement of 
accuracy is based on statistical tests or performance measures such 4a bias, noise, correlation, etc. ( 11 ) However, informat.ion 
:~at allows a distinct.ion between contribut.ions of the various elements of inherent. and reducible uncertaint.y is only now 
beginning to emerge . As a result moat discussions of the accuracy of models make no quantitative distinction between (1) 
:~1tations of the model versus (2 ) limitations of the data base and of knoWledge concerning atmospheric variability. The reader 
snould be aware that statements on model accuracy and uncertainty may imply the need for improvements in model performance that 
even the "perfect" codel could not satisfy. 

10 . 1.2 Studies of Model Accuracy 

A number of studies (79, 80) have been conducted to examine model accuracy, particularly with respect. t.o the reliability 
o ~ shor~-term concentrations required for ambient standard and increment. evaluations. The r esults of these studies are not. 
sUIpr~sing. Basically, they confirm what leading atmospheric scientists have said for some time: (1) Models are more reliable 

l 



40 CFR as of July 1, 1991 
Part 266, Subpans A tilrough H and Appendices I through X 
Page: 257 

for estimating longer time-averaged concentrations than for esticating short-tere concentrations at speci!:c locations; an= ( ~ ~ 

t.ne models are reasonably reliable in estUJating the magnitude of hignest concentratJ-ons oc~!lr=:;":lg sometJ-tle, somewnere .... :;..~.:.:-: a:-: 
area . For example, errors in highe.t estimated concentrations of l: 10 to 40 percent are founc. tc be tYinca1 ( 81 ) i.e., cena.:.;-.':y 
well within tne often-quoted factor-of-two accuracy that has long been recognized for these models. However, estJ-mates of 
concentrations that occur at a specific time and site, are poorly correlated. wit.."I. actually ob.erved. concentratl.ons and are m!lct: 
less reliable. 

As .nOted above, poor correlations between paired concentrations at fixed stations may be due to "reducible" 
uncertainties in knowledge of the precise plume location and to unquantified inherent uncertainties. For example, Pasquill (82 ) 
estimates that, apart from data input errors, maximum ground-level concentrations at a given hour for a point source in flat 
terrain could be in error by 50 percent due to these uncertainties. Uncertainty of five to 10 degrees in the measured wJ-nd 
direction, which transports the plume, can result in concentration errors of 20 to 70 percent for a part1.c~lar t.:.me and 
location, depending on stability and station location. Such uncertainties do not indicate that an estimated concentrat1.on does 
not occur, only that the precise time and locations are in doubt. 

10.1 ~ ) Use of Uncertainty in DeCision-Making 

The accuracy of model estimates variea with the model us.d, the type of application, and site-specific characteristics. 
Thus, it is desirable to quantify the accuracy or uncertainty as.ociated with concentration estimates used in decision- making. 
Communications between modelers and decision-makers muat be fostered and further developed. Communications concerning 
concentra~ion estimates currently exist in moat cases, but the communications dealing with the accuracy of models and its 
meaning ~o the decision- maker are limi~ad by the lack of a technical baais for quantifying and direc~ly including uncertal.nty 1n 
decisions. Procedures for quantifying and intarpre~1ng uncerta!n~y in the practical application of such concepts are only 
beginning to evolve; much study is still required. (74, 75, 77) 

I n al.l applications of models an effort is encouraged. to idan~ify the reliability of the model estimates for that 
par~icular area and to determine the magnitude and sources of error associated with the use of the model . The analyst is 
responsible for recogn1.zing and qua~ifyin9 limita~ions in the accuracy, precision and sensitivity of the procedure. Information 
that might be useful to the decision- maker in recognizing the eariouaneaa of potential air quality violations includes such 
model accuracy eatimates as accuracy of peak predictiona, bias, nois., correla~ion, frequency dia~ibu~ion, spatial extent of 
high concentration, etc. Both space/time pairing of es~1mate. and mea.uraman~s and unpaired comparisons are recommended. 
Emphasis should be on the highest concentrations and the averaging ~imas of the standards or increments of concern. Where 

__ possible, confidence intervals aDOUt the statistical values should be provided. However, while auch information can be provided 
by the modeler to the decision-maker, it is unclear how this information should be used to make an air pollution con~rol 
decision. Given a range of poasible outcomes, it is ea.ies~ and tend. to ensure consi8~ency if the decision-maker confines his 
j udgment to use of the "best estimate" prOV1.ded by the modeler (i.e., .'~.he design concentration estimated by a model recommended 
in this guideline or an alternate model 01 known accuracy). This is an indication of the practical limitations imposed by 
current abilities of the technical communl~y. 

To improve the basis for decision-making, EPA has developed and is continuing to study procedures for determining the 
accuracy of modele, quantifying the uncertainty, and axpressing confidence levels in decisions that are made concerning 

__ eml.ssions controls. ( 8), 84) Bowever, work in this area involves "breaking new ground" with slow and sporadic progress likely. 
As a result. it may be necessary to conti nus uS1.ng the "bes~ estimate" until sufficien~ ~echnical progress has been lIIade to 
:neaningfully 1.cplement· such concepts dealing "'lth \lncert.ain~y. 

:0.:.4 Evaluation of Models 

A number of actions are being taken to ensure that ~he best model 1s used correctly for each regulatory application and 
that a model is not arbitrarily imposed. Flrs~, this guideline clearly recommends that the moSt appropriate model be used in 
each case. Preferred models, based on A numDer of factors, axe identified for many uses. General guidance on using alternatives 

-- t.o the preferred models is also provided. Second, all the models in eight categories (i.e., rural, urban. industrial complex, 
r eactive pol l utants, mobile source, complex terrain, visio1.11ty and long-range transport) that are candidates for inclusl.on in 
t~ls guideline are being SUbjected to a systematic performance evaluat!on and a peer scientific review. (85) The same data bases 
are being used to evaluate all models within each of eight categories. Statistical performance measures, including measures of 

__ difference (or residuals) euch as bia8, variance of difference and gross variability of the difference, and measures of 
correlation such as tJome, space, and time and space combined as reco==ended by the AMS Woods Bole workshop (11) are bel.ng 
~ollowed. The' results of the scientific review are being :r::::orporatad 1" tilis guideline and w111 be the basi8 for future 
=ev 1.sion. ( 12, 1) ) Third, more specific lntormation has been provided tor justifying the site-specific use of alternative models 
l n t he document "Interl.l::l Procedure. for Evaluating Air Quality Model .... (l5 ) This document provide. a method, following 

--recommendations of the Woods Bole Work. hop, that allow. a )udgment to be made as to what models are most appropriate for a 
specific application. For the present, performance and the theoretical evalua~ion of models are being used as an indirect means 
to quan~ify one element of uncertainty in a1.r pollution regul atory deC~8ions. 

In addi~ion to performance evalua~lon of model •• sensitivity analyses are encouraged since they can provide additional 
:ntor=.ation on the effect of inaccuracles in the data bases and on the uncertainty in model est1.matea. Sensitivity analyses can 
ald :n deterQlnlr.g the effect of inaccuraCies of variatlons or uncertainties in the data basea on the range ot likely 
:oncentrations. Such information may be used to det~ne source impact and to evaluat.8 control s~ategies. Where possible, 
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informa'tion from such sensitivity analyses should be made available to the decisionmaKer wiL~ an appropriate interp~e'ta~io~ o! 
the effect on the c~i'tical concentrations. 

10 . 2 Recommendations 

No specific gUidance on the considera'tion of model uncart.ainty in decisionmaking is being given a~ this 'time. There is 
incomplete technical information on measures of model uncer'tainty that are mos't relevan't to the dec~s~o~er . . :~ is not clear 
h~ a decisionmaker could use such information, par'ticularly given limitations of the Clean Air Act. As procedures for 
considering uncertain'ty develop and become impleman'table, 't~ia guidance will be changed and expanded. For the present. con'tinued 
use of the "best. estimate" is acceptable and is consiatan't with CAA. requiremants. 

11.0 Regula~ry Applica'tion of Models 

11.1 Discussion 

Procedures with respect 'to t.he review and analysis of air quali'ty modeling and da'ta analyses in suppo~ of SIP 
rev1sions, PSD permitting or o'ther regulat.ory requirament.s need a certain amount of s'tandardiza'tion 'to ensure consist.ency in t.he -, 
dept.h and comprehensiveness of both the review and the anal}'1l1s i taalf. This section recommends procedures that parmi t soma 
degree of s'tandardization while at the same time allowing the flexibility needed ~ assure the technically best analysis for 
each regula~ry application. 

Dispersion model estimates, especially with the aupport. of measured air quality data. are the preferred basis for air 
quality demonst.ra'tions. Nevertheless, there are lns'tancea where the performance of recommended disperaion modeling techniques. 
by comparison with observed air quality data. may be sha.m to be less than acceptable. Also, there may be no recommended 
modeling procedure suitable for the situat.ion. In t.hese ins'tances, em1ssion limit.ations may be established solely on the basis 
of observed air quali~y data. The same care should be given t.o the analysis of the air quality data as would be applied to a ~ 
modeling analysis. 

The current NAAQS for S02' TSP, and CO are all s~ated in terms of a concen~ration not to be exceeded more t.han once a 
year. There is only an annual standard for N02 . The ozone s'tandud was revised in 1979 and tha~ s'tandard permits the exceedance 
of a concentra'tion on an average of not more than once a year. averaged over a )-yeu period. (5, 96) This represents a change 
from a det.erministic to a more statistical form of the standard and parm1'ts seme consideration to be given to unusual 
circumstances. The NAAQS are subjected to extenaive review and possible revision every 5 years. 

This sect.ion discusses general =equirementB for concentrat.ion estimates and identifies ~he relationship to emisBion 
limi~s. The following recommendations apply to: (1) Revisiona of Stat.e Implementation Plans; (2) the review of new sources and 
the prevention of significant. det.erlora~:.or: (PSD); ",nd ( )) analyses of the emissions trades ("bubbles") . 

• 
11.2 Recommendations 

11: 2.1 Analysis Requirements. 

Every effort should be made by the Regional Office to meet. with all parties involved in either a SIP revision or a PSD 
permi't applica'tion prior to the start o! any work on such a proJect. During this meeting, a pro~ocol should be established 
between the preparing and reviewing par~~es to define 'tfie procedures to be foll~ed, the data ~o be collected, 'the model to be 
used, and 'the analys1s of the source and concentra'tio~ data. An example of requirement.s for such an effort is contained in the 
Air Quality Analysis Checklist. included nere as appa~dlx C. This checklist suggests t.he level of detail required t.o assess the 
air quali~y resulting from the proposed ac~lon. Spac1ai cases may require addi~ional data eollec~ion or analysis and this should 
be determined and agreed upon at this preapplication mee'ting. The protocol should ba written and agreed upon by the parties 
concerned, although a formal legal document i& no~ in'tended. Changes in such a protocol are often required as ~he da~a 
collection and analysis progre8ses. However, the protocol establishes a common understanding of the requirements. 

An air quali~y analysis should begin with a screening model to determine the potential of 'the proposed source or control 
strat.egy t.o violate tne PSD increment or the NAAQS. :: is recommended that the screening techniques found in '~rocedures for 
Evaluating Air QUality Impac't of New Stationary Sources" (19) be used for point source analyses. screening procedures for area 
source analysis are discussed in "Applying AtJrCspher.:.c Simulation ~odels to Air Quality Maintenance Areas," (87) 

If the concen'tration estimat.es froc screening t.echniques lndica'tB that the PSD increment or NAAQS may be approached or 
exceeded, then", mere refined modeling analysis is appropriate and the model user should select a model according to 
recommendations in sections 4. 5, 6 or 7 . 1n soma ins't4nces, no refined 'technique may be specified in this guide for the 
situat.ion. The model user is then encourAged to submit a model developed specifically for the caBe at hand. If that i8 not 
possible. a screening technique may su?ply the needed results. 

Regional Offices should reqUire pe~t applicants to incorporat.e the pollutant contributions of all sources into their 
analysis. Where necessary this may include emissions asaociated wi'th grcwth in the area of impact. ot the new or modified 
source's ~pact. . PSD air quali'ty assessment.s should cons~der the Amount of the allowable air quality increment ~."'t has already 
been granted to any other sources. The mest. recent. source applicant should be 05.1100100 the prerogative to remodel 'the existing or 
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permitted sources in addition to the one currently under cons i deration. ~his would pe~~t ~he use ot newly acqu~red data or 
l~roved mode ling tec~~iques if such have become available S1nce the l ast source was per:1~ted. When ramodel~~g, ~he worB~ case 
used in the prev~ous modeling analysis should be one set of conditions moos led in the new analys1s. All sources should be 

modeled for each set of meteorological condi tions selected anc ~or all receptor sites used in the previous applicat10ns as weI: 
as new s1tea specific to the new source. 

11.2.2 Use of Measured Data in Lieu of Model Estimates. 

Modeling is the preferred method tor determining amis.ion limitat10ns tor both naw and existing sources. When a 
preferred model is available. modal results alone (including background) are sufficient . MOnitoring will normally not be 
accepted as the sole basis for emission limitation determ1natlon in flat terrain areas. In some instances when the modeling 
techn~que available is only a screening technique. the addition of air qua l lty data to t~e analysis may lend credence to mode l 
results. 

L- There are circumstances where there is no applicable model, and measured data cay need to be used. Examples of such 
situations are: (1) Complex terrain locations; ( 2 ) land/water interface areas; and (3) urean locations ~ith a large traction of 
particulate e~ssions trom nontraditional sources. However . only in the case ot an axist1ng source should moni~oring data alope 
be a Oasis tor em1ssion limits. In addition . the following i~em. should be considered pr10r ~o the accep~ance of the measured 
data! 

a. Does a monitoring network exist for ~he pollu~ants and averag1ng ~1mes of concern; 

b. Has the monitoring network been designed to locate points of maximWII concen'tra t ion; 

c. Do the monitoring network and the data red.uc'tion and storage procedures meet EPA monitoring and quali'ty assurance 
requirements; • 

d. Do the data set and 'the analysis allow impac't of 'the most importan~ individual sources to be iden~itied if more than 
-- one source or e~ss~on point i8 involved; 

e. Is at least one full year ot valid ambien~ data available; and 

t. Can it be demonstrated through the comparison ot monitored data with modal results that available models are not 
applicable? 

The number of moni t ors required i8 a function of the problem being considered. The source configuration. terrain 
configu ration, and mB'teorological variations all have an impact on number and placement ot monitor •• Decisions can only be made 

-- on a case-by-case basis. The Interim Procedure tor Evaluating Air Quality Models (15) should be used in establishing criteria 
tor demonstrating that a model is not applicable. 

Sources should obtain approval trom the Regional Office or reviewing au~ority for the monitoring network prior to the 
__ s tart o f monitoring. A monitoring protocol agreed to by all concerned parties is highly desirable . The design ot the network, 

~he numoer, type and l ocatlon of the monitors, ~e sampling period. averaging time as wel l as the need tor meteorological 
monitoring or the use of mobi le sampling or plume tracking technique •• should all be specified in the protocol and agreed upon 
?r~or to start-up of the network. 

-- :' :'. 2. 3 Emiss i on Limit.s 

11.2.3.1 Design Concentrations. 

Emission limits should be basad on concentration estimates tor the averaging time that results in the most stringent 
c~ntrol requi rements. The concentration used in specifying emission licits is called the design value or design concentration 
and 1S a s um of the concentrat~on contributed by the source and the background concentration. 

To determine the averaging time for the design value. the moat restrictive National Ambient Air Quality Standard (NAAQSl 
s hou l d be ident~!ied by calculating. for each averaging time. the ratio ot the applicable NAAQSIS) minus background ( B) to the 
?red1c t ed concentrat10n (P) (i. e., (S-B )/P). The averaging t i me with the lowest ratio identifies the most restrictive standard. 
: ~ ~he annual average is the moSt restrictive, the highest eatima~ed annual average concentration trom one or a number of years 
o~ data ~s the design value. When short term standards are most restrictive, it may be necessary to consider a broader range ot 

--concentrations than the highest value . For example . for pollutants such a. S02' the highest. sscond-highest concentration is the 
des1g n value. For pollutants with statistically based NAAQS, the design value is found by determining the value that is not 
expec ted to be exceeded more than once per year over the period specified in the standard. 

When the highest. second-highest concentration is used in assessing potential violations ot a sho~ term NAAQS. criteria 
:!'.at are 1dentified in "Guideline tor Intsrpretation of Air Quality Standards" {SSl should be tollowed. This guideline specifies 
:hat a v10latlon of a s hort term standard occurs at a s ite when the standard is exceeded a second time. Thus. emission limits 
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that protect standards tor averaging times ot 24 hours or la88 are appropriately baaed on the highest. second-highest esti=ated 
concentration plus a bacKground concentration which can reaaonably be assumed to occur with the concentra~1C~. 

11.2.3.2 Air Quality Standards. 

For new or modified sources to be located 1n Areas where the S02' TSP, lead. N02, or CO NAAQS are be1ng att41ned, ~~e 

determinat10n of whether or not the source will cause or contribute to an air quality violation should be based on (1) the 
highest .estimated annual average concentration determined from annual averages of individual years or (2) the highest, second
highest estimated concentration fer averag1nq times ot 24-hour. or 1 •••• For lead, tb. highes~ es~ima~ed concen~ra~ion based on 
an individual calendar quar~er averaging period ahould be u.ed. Background concantra~ions should be added ~o ~he eB~ima~d 
impac~ of ~he source. The mos~ reB~rictivB B~andard should be used in all case. ~o asae.a ~he ~hrea~ of an air quali~y 
violation. 

11.2.3.3 PSD Air Quali~y Incremen~. and Impacts. 

The allowable PSD incrementa for cri~eria pollutan~. are established by requla~ion and cited in 40 CFR 51.24. These 
maximum a1low.u,le increases in pollutant concent.ra~ions may be exceeded once per year at each site, except fo= ~he annual 
increment ~ha~ may not be exceeded. The higheat, second-higheat increaae in e.timated concentrations for the short term averages 
as dB~rmined by a model should be less ~han or aqual to tbe permitt.ed increment. The modeled annual averages should not exceed 
the increment. 

screening technique. defined in sactions 4 and 5 can some~lme. be used to estimate short term incremental concentrations 
for the firs~ new source that triggers the baaeline in a given area. However, when multiple increman~-consuming sources are 
involved in the calculation, the use of a refined model with at least one year of on-aite or five years of off-site NWS data is 
normally required. In such ca.es, sequential modeling muat damcnst.rate tbat the allowable" increments are not exceeded temporal l y 
and spa~i~lly, i.e., for all recep~ors for each time period throughout tbe year(s) (time period means ~he appropriate PSD 
averag~ng time, e.g., 3-hour, 24-hour, etc.). 

The PSD regulations require an estima~ion of the 502 and TSP impact on any Class I area. Normally, Gaussian models 

l 

should not be applied a~ di&~ance& greater than can be accoumociated by the s~aady sute assWllptions inherent in such models. The -, 
maximum distance for refined Gaussian model application for regulatory purpose. i8 generally considered to be 50 km. Beyond the 
50 km range, screening techniques may be used to determine if more refined modeling i& needed. I! refined models are needed, 
long range transport models should be considered in accordance with section 7.2.6. As previously noted in sec~ions 3 and 7, the 
need to involve the Federal Land Manager in decisiona on poten~ial air quality impacts, particularly in relation to PSD Class I 
areas, canno~ be overemphasized. 

11.2.3.4 Emissions Trading Policy (Bubbles). 

EPA's Emissions Trading Policy, commonly referred to aa the "bubble policy," was propoaed in tbe Federal Register on 
Apri l 7, 1982. ( 89) Until a final policy is promulgated, principles contained in the proposal should be used to evaluate trading 
activities which become ripe for decision. Certain technical clarifica~ion. of the policy, including procedures for modeling 
bubbles, were provided to the Regional Offices 1n February, 1983. (90) 

Emission increases and decreases within the bubble sbould result in &mbien~ air qUAli~y equivalence. Two levels ot 
analysis are defined for establishing this equivalence. In a Level I analysis the source configuration and setting mus~ meet 
certain limitations ( defined in the policy and clarification to the policy) ~hat ensure &mbien~ equivalence; no modeling is 
required. In a Level II analysis a modeling damon8~ration o! ambient equivalence is required but only ~he sources involved in 
~he emiss i ons trade are modeled. The resulting ambient eatima~es of ne~ increases/decreases are compared to a set of 
significance levels to determine if the bubble can be approved. A Level II analysia requires the use of a refined model and one 
year of representative meteorological data. Sequential modeling must demon.trate that the significance levels are met temporally 
and spatially, i.e., for all receptors for each time period throughout the year (time period means the appropriate NAAQS 
averaging time, e.g., 3-hour, 24-hour, e~c.) 

For those bubbles ~bat canno~ meet the Level I or Level II requiremen~s, the Emissions Trading Policy allow. for a Level 
III analyais. A Level III analysis, from a modeling standpoint, is equivalen~ to the requirements for a standard SIP revision 
wnere all sources (and background) are considered and the estimates are compared to the NAAQS aa in section 11.2.3.2. 

The E~S8ions Trading Policy allow. State. to adop~ generic regulations for processing bubbles. The modeling procedures 
recommended in this guideline apply to such generic regulations. 8owever, an added requirement is that the modeling procedures 
conLained in any generic regulation must be replicable such tha~ ihere is no doubt as ~o hew each individual bubble will be 
~odeled. In general this means that the models, ~he data base. and the procedures for applying the model must be defined in ~he 
regula~ion. The consequences of the replicability requirement are tha~ bubblea tor sources located in complex terrain and 
certain industrial sources where judgmenta must be made on source charac~arization cannot be handled generically. 
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Air Quality-Ambient pollutant concentrations and their temporal and spatial diacr!butio~. 

Algori~nm-A specific mathematical calculation procedur~. A model may cont~n several algorithmS. 

Background-Ambient pollutant concentrations due to (1) natural aourc.s, (2) nearby sources other than the one(s ) 
currently under consideration; and (3) unidentified sources. 

Calibrate- An Objective adjustment using mea8ured air quality data (e.g., an adjustmant baaed on least - squares linear 
regression). 

Calm-For purposes of air quality modeling, calm is used to define the situation when the wind is indeterm~nate with 
regard to speed or direction. 

Complex Terrain-Terrain exceeding the height of the stack being modeled. 

computer Code-A set of statements that compr~se a computer program. 

Evaluate-To appraise the performance and accuracy of a model based on a comparison of concentration estimates with 
observed alr quality data. 

Fluid Modeling-Modeling conducted in a wind tunnel or water channel to quantitatively evaluate the influence of 
buildings and/or terrain on pollutant concentrations. 

Fugitive Dust-Dust discharged to the a~.phere in an unconfined flow stream such as that from unpaved roads, s~rAge 
piles and heavy construction operations. 

Model-A quantitative or mathematical representation or simulation which attempts tQ describe the characteristics or 
relationships of physical events. 

Preferred Model-A refined model that is recommended for a specific type ot regulatory applicaUon. 

Recep~r-A location at which ambient air quality ia mea.urad or e.timated. 

Receptor Models-Procedures that examine an ambient monitQr sample of particulate matter and the conditions of its 
collection to infer the types or relative mix of Bources impacting on it during collection. 

Retined Model-An analytical technique that provid •• a detailed treatment of physical and chemical atmospheric p'rocesBes 
~and requires detailed and precise input data. Specialized e.timat •• arB calculated that are useful for evaluating source impact 

relative to air quality standards and allowable incrementa. The Bstimate. are more accurate than thO.B obtained from 
conservative screening techniques. 

Rollback-A si~le model that assumes that if emissions frem each Bource affecting a given recep~r are decreased by the 
same percentage, ambient air quality concentrations decrea.e proportionately. 

Screenlng Technique-A relatively simple analysis technique to determine it a given source is likely to pose a threat to 
__ air quality. Concentratlon estimates from screenlng techniques are conservative. 

Simple Terraln-An area where terrain features are all lower in elevation than the top of the stack of the source . 

AppendiX A to Appendix X ot Part 266-Sucmaries ot Preferred Air Quality Models 

7anle o~ Contents 

~.O Introduction 

A.I Buoyant line and ~int source dispersion model (BLP) 

;.2 Callne 3 

--A.3 C!:matOloglcal dispersion model (COM 2.0) 

\ .' Gaussian- Plume multiple source air quality algorithm (RAM) 

~.5 :~dustrial source complex model (ISC ) 

~ •. 5 M1.ll upl e point. Gaussian dispersion algorithm with tarnin adjuatment (HPTER) 
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A.7 single source (CRSTER) model 

A.S Urban airahed model (UAM) 

A.9 Offshore and coastal disperaion model (OCD) 

A.REF References 

A.O Introduction 

This appendix summarizes key features of refined air quality modala ~referred for specific regulatory applications. For 
each model. i nformation is provided on availability, approximate coat in 1986 1 , regulatory use, data input, output format and 
options, simulation of atmospheric physics. and accuracy. Theae modals may be used Yithout a formal demonstration of 
applicability provided they satisfy the recommendations for regulatory usai not all options in the models are necessarily 
recommended for regulatory use. The models are listed by name in alphabetical order . 

FOOTNOTE: lAIl models except the Urban Airshed Model are available on UNAMAP (Version 6) from NTIS at a price consistent ~ 
with the previous version of UNAMAP. 

Each of these models has been subjected to a performance evaluation using comparisons with observed air quality data. A 
summary of such comparisons for all models contained in this appendix is included 1n "A Survey of Statistical Measures of Model 
Performance and Accuracy for Several Air Quality Models." EPA-450/4-83-001. Whare poasible, several of the models conta~ned 
here~n have been subjected to evaluation exercises, including (1) statistical performance tests recommended by the American 
Meteorological Society and (2) peer scientific reviews. The models in this appendix have been selected on the basis of the 
results of the model evaluationa. experience with previous use. familiarity of the model to various air quality programs, and 
the costs and resource requirements for use. 

A.I Buoyant Line and Point Source Dispersion Model (BLP ) 

Reference 

Schulman, 
Document P- 7304B. 

Lloyd L., and Joseph s. Scire, 1980 . Buoyant Lina and Point Source (BLP) Dispersion Model User's Guide. 
Environmental Research and Technology, Inc., Concord, MA. (NTIS PB 81-164642) 

Avalla.b1li ty 

This model is available as part of UNAMAP (Version 6). The computer code is available on magnetic tape frelll!: Computer 
Products . National Technical Information Service, U.S. Department of Commerce, Springfield, Virginia 22161, phone '( 703) 487-
4650. -, 

Abst.ract. 

BLP is a GaUssian plume dispersion model designed to handle unique modeling problems associated ~ith aluminum reduction 
plants. and other ~ndustrial sources where plume r~se and dcwnwash effects f rom stationary line sources are important. 

a . Recommendations for Regulatory Use 

The BLP model i s appropriate for the following applications; 

Aluminum reduction plants which contain buoyant. elevated 1ine' sources; 

Rural areas; 

Transport distances less than 50 kilometers; 

Simpl e terra~n; and 

One hour to one year averag1ng t1mes. 

The following options should be selected for regulatory applications: 

Rural ( IRU ~ 1) mixing height opt.ion; 

Defau l t ( no selection ) for plume rise wind shear (LSHEAR). transitional point source plume rise (LTRANS), vert.ical 
potential t amperature gradient (D'l'BTA), vertical wind speed power law profile axponents (PEXP), maximum variation in number of 
s tabili ty classes per hour (rOELS). pollutant decay (DECFAC), the constant in Briggs' stable pl,ume ris~ equat i on (CONST2), 
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cons~an~ in Briggs' neutral plume rise eqUA~ion (CONSTJ), con-vergence crl~erion for ~he line source calculations ( CRI~ :. a"d 
~aximum i ~eratlOns allowed for line source calculations (MAXIT); and 
Terraln op~ion (TERAN) se~ equal to 0., 0., 0., 0., 0., O. 

For ot..her applicat.ions, BLP can be used it it. can be demonstrated to give ~he same estimaU!ls as a rec~naed ::.ooel ~or 

the same application, and will sUDsequently be executed in that mode. 

B~ can be used on a case-by-caae basis wi~h specific optiona not available in a recommended model if it can be 
demonstra~ed, using the criteria in sact.ion 3.2, t..hat. t.he model is more appropriate for a specific application. 

b. Input. Requirements 

Source data: Point sources require stack location, elevation of stack base, physical stack haight, stack inside 
diametar, stack gas exit velocity, stack gas exi~ temperature, and pollu~ant emission rate. Line sources require coord~nates of 
the end points of the line, release height, emission rate. average line .ource width, average building width. average 9paC~~; 
bet.ween buildings, and average line source buoyancy parameter. 

Meteorological data: Sourly surface weather data trem punched cards or trem the praproce •• or program RAMMET which 
provides hourly stability class, wind direction, wind speed. temperature, and mixing height. 

Recep~or data: Locations and elevations of receptors, or location and size of recep~or grid or request automatically 
generated receptor grid. 

c. Out.put. 

Printed output (trom a separate poSt-proc8s80r program) includes: 

Total concentration or. optionally, source contribution analysis; monthly and annual frequency distributions for 1-. J -, 
and 24-hour average concentrations; -tables of 1-, 3-, and 24-hour average concentrations at each receptor; table of the annual 
(or length of run ) average concentrations a~ each receptor; 

Five highest 1-, J-, and 24-hour average concentrations a~ each recept.or; and 

Fi!~y highest. 1-, 3-, and 24-hour concentrations over t.he receptor field. 

d. Type of Modal 

• BLP is a Gaussian plume model. 

e. Pollutant Types 

BLP may be used to model primary poliutan~a. This model doss not treat settling and deposition. 

f. Source-Recept.or Relat.ionship 

BLP treats up to SO point sources, :: parallel li ne sources, and 100 receptors arbitrarily located. 

Ueer-inpu~ ~ypographic elevation i s applied for eacn stack and each receptor. 

g . Plume Behavior 

ELP uses plume r~&e formulas of Schu~can and Sc!~e ( 1980). 

Ver~ical potential temperature gradients of .02 lelvin per meter for E stability and .035 Kelvin per meter are used for 
L-stable plume rise calculationa . An option fo~ user input values is included. 

Transitional rise is used tor line SOurCBS. 

Opt~on to suppress the use of t.rans1~io na1 plume rlse for po~~~ sources is included. 

The building downwash algorithm of Schulman and SCire (1980) 1s used. 

1. Horizontal Winds 

Constant. uniform ( steady-state) wlnd is assumed for an hour. 

Straight l ine plume transport is assumed to al l cownwind distances. 
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Wind speeds profile exponents of .10, .15, .20, .25, .30, and .30 are used for stability classes A ~~rough F, 
respectively. An op~ion for user-defined values and an op~ion ~o suppress ~he use of ~he w1nd speed pro~ile fea~ure are 
incluoed. 

i. Vertical Wind speed 

Vertical wind speed is assumed equal to zero. 

J. Horizontal Disperaion 

Rural disperaion coefficients are from Turner (1969), with no adjua~ent made for variations in surface roughness or 
averaging time. 

Six stability classes are used. 

K. Vertical Dispersion 

Rural dispersion coefficients are from Turner (1969), with no adjus~ent made for variations in surface roughness. 

Six stability classes are us.d. 
...., 

Mixing height is accounted for with multiple reflections until the vertical plume standard deviation equals 16 ~imes the 
lIIixing height; unifortll miXing is assumed beyond that point. 

Perfect reflection at the ground is assumed. 

1. Chemical Transformation 

Chemical transformations are treated uaing linear decay. Decay rate is input by the user. 

III. Physical Removal 

Physical removal is not explic!tly treated. 

n. Evaluation Studies 

Schulman, L. L., and J. S. Scire, 1980. Buoyant Line and Point Source (BLP) Dispersion Model User's Guide, P-7)04B . 
Environmental Research and Technology~ Inc., Concord, MA. 

Scire, J. s ., and L . L. Schulman. 1981. Evalua~ion of the BLP and ISC Models with SF5 Tracer Data and 502 Measurements 
at A1umin~ Reduction Plants. APCA Specialty Conference on Dispersion Modeling for complex Sources, St. Louis, MO. 

1\.2 Caline3 

Reference 

Benson, Paul E. 1979. CALlh~]-A versatile Dispersion Model for Predicting Air Pollutant Levels Near Highways and 
Arterial Streets. Interim Report, Repo=~ Number FBWAlCA/TL-79t2]. Federal Highway Administration, Washing~n, DC (NTIS PB80-
220841) . 

Availabili ty 

The CALlNE3 model computer tape 1S aVAilable from NTIS a8 PB80-220833. The model i8 also available from the California 
Department of Transportation (manual free of charge and approximately S50 for the computer tape). Requests should be directed 
to: Hr. Marlin Beckwith , Chie f, Office or Computer Sy.~ems . Callfc=n1a Department of Transportation, 1120 N. Street, Sacramento, 
California 95814. 

Abstract 

CALlNE3 can be used to estimate ~ne concen~ra~!ons of nor-reActive pollutants from highway traffic. This steady-state 
Gaussian model can be applied to detenune air pollu~lon concent.ra~10nB at receptor locations downwind of "at-grade," "fill," 
"brldge," and "cut section" higlTways loca~ed in rela~lvely uncomplicated terrain. The model ia applicable for any wind 
direction, highway orientation, and receptor location. !he model haa adjua~nta for averaging time and surface roughness, and 
can handle up to 20 linxs and 20 receptors. It also cor-tain. an algorithm for deposition and aettling velocity so that 
particulate concentrations can be predicted. 

a. Recommendations for Regulatory Use 
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CALINE-J is appropriate for the follow~ng applicatlon8: 

Highway (l;ne) sources; 

Urban or rural area8; 

Simple terrain; 

Transpo~ distance8 le88 than SO kilometer.; and 

One hour to 24 hours averaging times. 

b. Input Requirements 

Source data: Up to 20 highway links classed as "at-grade," "f11l" "~:-idge," 0:- "depressed"; coordinates of link end 
po~nts; traffic volume; e~ssion factor; source height; and m~lng zone wldth . 

Meteorological data: Wind speed, wind angle (measured in degrees c l ockwise from the Y axia), stability class, mixing 
heigh~, 4mbient (background to the highway) concentration of pollutant. 

Receptor data: coordinates and height above ground for each receptor . 

c. Output 

Printed output inclUdes: 

• 
Concentration at each receptor for the specified meteorological condition. 

d. Type of Model 

CALlNE-J is a GaUssian plume model. 

__ e. Pollutant Types 

CAl.lNE-3 may be used to model primary pollutants. 

Source- Receptor Relationship 

Up to 20 highway links are treated. 

L 
CALINE-J applies user input location and omi8sion rate for each link. 

User - input receptor locations are applied. 

; . Plume 3ehav~or 

Plume rise is not treated . 

.. Horizontal Winds 

User-input hourly wind speed and direction are applied. 

Constant, uniform ( steady-state) wind is a8sumed for an hour. 

~ . Vertical Wind speed 

Vertical·w~nd speed is assumed equal to zero. 

Horizontal Dispersion 

Six st.abil1ty classes are used. 

Rural dispersion coefficients frOm TUrner (1969) are usad, with adjusement fo r roughness length and AVeraging time. 

:ni tial traffic-induced diaperaion 1& handled implicitly by plume &iZ8 parameters. 

Ver~ lca l Disper8~on 
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Six stability classes are used. 

Empirical dispersion coefficient s from Benson (1979) are used including an adjustment for rougnness ~ength . 

Initial traffic-induced dispersion is handled implicitly by plume size parameters. 

Adjustment for averaging time is included. 

1. Chemical Transformation 

Not treated. 

m. Physical Removal 

Optional deposition calculations are included. 

n. Evaluatior." Studies 

Bamia, G. R., et . aI, 1977. Air Pollution and Roadway Location, Oeaign, and Operation- Project Overview . FBWA-CA-TL-70aO-
77-25. Federal 8ighway Administration, Washington, DC. 

Cadle, S. S., at. aI, 1976. Results of the General Motors Sulfate Dispersion Experiment, GMR-2107. General Motors 
Rasearch Labcrator~es , Warran, MI. 

Dabberdt, W. F . , 1975 . Studies of Air Quality on and Near Highways, Project 2761. Stanford "Research Institute, Menlo Park, CA. 

A.J Climatological Operation Model (COM 2 . 0) 

References 

Irwin, J.S., T. Chico, and J. Catalano 1985. COM 2.0-Climatological Disperaion Modal-User's Guida. U. S. Environmental 
Protection Agency, Research Triangle Park, N.C. (NTIS PB86- 136546) 

Availability 

This ~del is available as part. of UNAMAP (Version 6). The computer code 1s available on magnetic tape from : ComputBr 
Products, National Technical Information Service, U.S. Department of Commerce, Springfield, Virginia 22161, phone (703) 487-
4650. 

Abstract. 

CDM is a climatological st.eady-state Gaussian plume model for determining long-term ( seasonal or annual ) arithmetic 
average pollutant. concentrations at any ground-level receptor in an urban area. 

a. Recom=endations for Regulatory Use 

COM is appropriate for the follOWing applications: 

Point and area sources; 

Urban areas: 

Flat t.errain: 

Transport distances less than 50 kilometer8: 

Long t.erm averages over one month to one year or longer. 

The followlng opt.ion should be select.ed for requlatory applicat.ions: 

Set. the requlatory "default opt.ion" (NDEF • 1) which automatically selects stac~ tip downwaah, final plume rise, 
buoyancy-induced dispersion (BID), and the appropriate wind prOfile exponents. 

Enter "0" for pollutant half-life for all pollutants except for 502 in an urban setting. This entry results in no decay 
( infinit.e half-life ) being calculated. For S02 1n an urban satting, the pollutant half-life (in hours) should be set to 4.0. 

b. Input. Requirement.s 

-" 
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Source data: Location, average emiasions rates and heights of emissions for point and area sources. Point socrce data 

~ requ~rements also include SLack gas temperature, stack gas exit velOCity, and stack inside dlAmeter for plume rlse calculat~ons 
for pOlnt sourCDS. 

Meteorological data: Stability wind rose (S~ deck day/night version), average mixing height and wind speed in each 
stability category, and average air temperature. 

Receptor data: cartesian coordinates of each receptor. 

c . OUtput 

Printed output includes: 

Average conce~trations for the period of the sCAbility wind rOBe data (arithmetic mean only) at each receptor, and 

Optional point and area concentration rose for each receptor. 

d . Type of Model 

CDM is a climatological Gaussian plume model. 

e. Pollutant Types 

COM may be used to model primary pollutants. Settling and deposition are not treated. 

f . source-Receptor Relationship 

COM applies user-specified l ocations for all point sources and receptors. 

Area sources are input as multiples of a usar-defined unit area source grid size. 

User specified release heights are applied for individual point sources and the area source grid. 

Actual separation between each source-receptor pair is used. 

The user may select a single height at or above ground level that applies to all recaptors. 

No terrain differences between source and receptor are treated. 

j . Plume Behavior 

COM uses Briggs (1969, 1971, 1975) plume rise equation •• Optionally a plume rise-wind speed product may be input for 
each point source. 

---
Stack tip downwash equation from Briggs (1974) 1s preferred for regulatory use. The Bjorklund and Bowers ( 1982) equation 

s also included. 

No plume rise i s calcula~ed for area sources. 

Does not treat fumigation or building dawnwash. 

h . Horizontal Winds 

Wind data are input as a stability wind roa. (joint frequency distribution of 16 wind directiona, 6 wind class8s, and 5 
~tability classes ) . 

Wind speed profile exponents for ~e urban case (EPA, 1980) are used, assuming ~he anemometer height is a~ 10.0 metera. 

Vertical Wind Speed 

Vertical wind speed is assumed equal to zero. 

Horizontal Dispersion 

Pollutants are assumed evenly dietributed across a 22.5 or 10.0 degree sector. 

Ve~ical DisperSion 
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There are saven vertical dispersion parameter scnames, but tne follOWing 19 recommended fc= regulatory applicat.icns: 
Briggs-urban (Gifforc, 1976). 

Mixing helgnt has no effect until dispersion coe!!~clent equa l s 0 .8 tlmeB t.ne clX~ng height; ur. i !or: vert~cal =~~~~ ~ s ~ 
assumed beyond t.hat point. 

Buoyancy- i nduced disperion (Pasquill, 1976 ) i s l nc luded as An o?t i on. 

Perfect reflection is assumed at the ground . 

1. Chemical Transformation 

Chemical transformations are treated using exponential decay. Balf-Ilfe i s ~nput by the user. 

c. Physical Removal 

Physical remova l is not expl icitly treated. 

n. Evaluation Studies 

Irwin, J . S., and T . M. Brown, 1985. A Sensitivity Analysis of the Trea~ent of Area Sources by the Climatol ogical 
Dispersion Model, Journal of Air Pollution Control Association, 35:359- 364. 

Londergan, R., O. Minott, O. Wachter and R. Fizz, 1983 . Evaluation of Urban Air Quality Simulation Models, EPA 
Publ icat i on No . EPA 450/ 4-83 - 020, U.S. Environmental Protection Agency, Research ~=!ang l e Park , HC 

...., 

Busse, A. D. and J. R. Zimmerman, 1973. User's Guide for the Cl imatological Ci:persion Model-Appendix E. EPA Publ i cation ~ 
No . EPA R4-73- 024 . Office of Research and Development Res~rch Triang l e Park, NC. 

Zimmerman, ~ . R., 1971. Some Preliminary Results of Modeling from the Air Pollution Study of Ankara, TUrkey, Proceedings 
of the Second Meeting o f the Expert Panel on Air Pollution Modeling, NATO Committee on ~e Challenges of Modern Society, Paris, 
France. 

Zimmerman, J. R., 1972. The NAXO/CCMS Air Pollution Study of St. Louis, Missouri. Presented at the Third Meeting of the 
Expert Panel on Air Pollution Modeling, NAXe Committee on the Challenges of Modern Society, Paris, France. 

A.4 Gauss i an - Plume Multiple Source Alr Quality Algorithm (RAM) 

Re ferences: 

Turner , D. E. , and J . H. Novak , 1978. User' s Guide for RAM. Pub lication No . !PA-600/ 8-78-016 Vols a, and b. U. S. 
Env i ronmental Protection Agency, Research Triangle Park, NC. (NTIS PB 294791 and PB 294792 ). 

Reference: 

Catal ano . J . A., D. B. Turner, and B. Novak, 1987 . User's Guide for RAM-Second Edition. U.S . Environmental Protection 
Agency, Research Triangle Park, NC. (Distributed as part of UNAMAP, Version 6, Documentation) 

Availabilit.y: 

This mode l is available as part of UNAMAP (Version 6 ) . The computer code is available on magnetic tape from: Computer 
Products Nationa l Technical I nformation Service: U. S. Depar~ent of Commerce, Springfield , Virgini a 22161 Phone ( 703 ) 487-4650 

Abstract.: 

RAM i s a steady-state Gaussian plume model for estimating concentrations of relat.:ively stable pollutants , f or averaging 
~ 1mes from an hour to a day, from point and area sources 1n a rural or urban setting. Level terrain is assumed. Calculat.ions are 
performed f or each hour. 

a . Recommendati ons f o r Regulatory Use 

RAM i s appropri ate for ~~e fo llowi ng applications: 

Point and area sources; 

Ur ban &reas; 

Fl at. te rraln; 
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=ran8po~ di8~nces 1es8 than 50 kilometer8; and 

One hour to one yaar averaging times. 

The following options should be selected for ·regulatory applications: 

Set the regulatory "default option" to automatically select stack tip da.mwash, final plume rise, buoyancY-.l=:.clucecl 
dispersion (BID ) , a treaLm8nt for calma, the appropriate wind profile exponents, and the appropr.late value for pollutant half 
life. 

b. Input Requirements 

Source data: Point sources require location, emission rate, physical stack height, stack gas exit velocity, stack inside 
dl~ter and stack gas temperature. Area sources require location, size, amission rate, and height of ~ssions. 

Me"t.eorological data: Hourly surface weather data from t .he preprocessor program RAMM!:I' which provides hourly stability 
class, wind direction, wind speed, temperature, and mixing height. Actual anemometer height (a single value ) is also requ.lred . 

Receptor data: Coordinates of each receptor. Options for automatic placement of receptors near expec"t.ed concentration 
- maxima, and a grl.dded · receptor array are included.. 

c. Output. 

Printed output. optionally includes: 

One to 24-hour and annual average concentrations at each recapt.or, 

Limited individual source contribu"t.ion list., and 

Highes"t. t.hrough fift.h highest concent.rations at each receptor for periOd, with the highest. and high, second-high values 
flagged. 

'-" d. Type of Model 

RAM is a Gaussian plume model. 

~e. Pollutant Types 

RAM may be used to model primary pollutants. Settling and deposition are not treated. 

~ . Source-Receptor Relationship 

RAM applies user-specified locations for all point. sources and recept.ors. 

Area sources are input AS multiples of a user-defined unit. area source grid size. 

User specified stack heights are applied for individual point sources. 

Up ~o 3 effective release heights may be specified for ~e area sources. Area source release heights are assumed to be 
apprOpr.laLe for a 5 me"t.er per second wind and ~o be inversely proportional to wind speed. 
~ 

Actua l separation between each source-receptor pair is used. 

All receptors are assumed to be at ~e same height at or above ground level. 

No terra .ln differences be~BBn source and receptor are account.ed for. 

Rk~ uses Briggs {1969, 1971, 1975 ) plume rise equations for final rise. 

Stack ~ip downwash equatiOn from Briggs ( l914 ) 1s used. 

A ussr supplied fraction of the area source height 1s treated as ~e phyalcal height. The remainder is assumed to be 
?l~ rise tor a 5 meter per second wind speed, and to be inversely propo~ional to wind speed. 

Fumi gation and building downwaah are not treated. 



40 CFR as of ~July I, 1991 
Part. 266, Sunpart.B A 'through 8 and Appendices I tr.rcugh X 
Page: 276 

h. Horizont.al Winds 

Const.ant, uniform (steady s~~) wind 1s assumed for an hour. 

Straight I1ne plume t.ransport 1s asaumed ~ all downwind dist.ances. 

Separat.e wind speed profile exponents (EPA, 1980) for urban cases are used. 

i. Venieal Wind speed 

Vert.ical .... ind speed. is assumed equal to zero. 

j. Horizontal Dispersion 

Urban dispersion coefficients from Briggs (Gifford, 1976) are used. 

Buoyancy-induced disperaion (P4squill, 1976) 18 included. 

Six stability classes are used. 

k. Vertical Disparaion 

Urban dispersion coefficients from Briggs (Gifford, 1976) are used. 

Buoyancy- induced dispersion (Pasqul11, 1976) 1s included . 

Six stability classes are used. 

Mixing height 1s accoun~ed for wi~h mul~iple reflections until the vertical plume standard deviation equals 1.6 times 
the mixing height ; uniform vertical sizing is assumed beyond that point. 

Perfect reflection is assumed at the ground. 

1 . Chemical Transformation 

Chemical transformations are treated using exponential decay. Half-llfe Is Inpu~ by the user. 

m. Physical Removal 

Physical removal is not explicitly treated. 

n . Evaluation Studies 

Ellis, 8 . , P . Lou, and G. Dalzell , 1980. Comparison Study of Measured and Predicted Concentrations with the RAM Model at 
Two Power Plants Along Lake Erie, Second Joint Conference on Applications of Air Pollution Meteorology, Naw Orleans, LA. 

Environmental Research and TeChnology, 1980. 502 Monitoring 
and RAM ( Urban ) Model Comparison Study in Summit county, Ohio. Document P-)618-l52, Envirommental Research & Technology. Inc .. 
Concord, MA. 1980. 

Guldberg, P . H., and C. W. Kern, 1978. A Co~arison Validation of ~he RAM and P~ Modals for Short-Term Concentrations 
in Two Urban Areas, Journal of Air Pollution Control Association, 28:907-910. 

Rodanbosi, R. R., and L. K. Peters, 1981. Evaluation of RAM Model for Cleveland, Ohio," Journal of Air Pollution Control 
A98oc~ation, 31 :25 3-255, 

Kennedy, K. H., R. D. Siegel. and M. P. Steinberg, 1981. Case-Specific Evaluation of the RAM AtmospheriC Dispersion 
Model in an Urban Area, 74th Annual Heeting of the American Institute of Chemical Engineers, New Orleans, LA. 

Kummier, R. B .. B. Cho, G. Roginski . R. Sinha and A. Greenburg. 1979. A Comparative Valida~ion of the RAM and Modified 
SAl Modes for Short-Term 502 Concentrations in Detroit," Journal of Air Pollution CO:ltrol A.sceiation, 29:720-72). 

Londergan, R. J •• N. E. Bowne, D. R. Murray, 8. Borenstein, and J. Mangano, 1980. An Evaluation of Short- Term Air 
Quality Models using Tracer Study Data, Report No. 4JJJ, American Petroleum Inatitute, Washington, DC. 

-
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Morgenstern, P., M. J . Geraghty, and A. M~ight, 1979. A Comparative Study of the RAM (Urban) and RAMR (Rural) ~odels 
!"or Short-term 502 Concentrations in Metropolitan Indianapolis. 72nd Annual Meet1nc; of the Air FollL:-:'10n Cor:-:.rol Assoc1at.:.o:-., 
C.:.r: c.:. nnati. OS. 

Ruff, R. E, 1980. Evaluation of the RAM U.ing the RAPS Data Base, Contract 68-02-2770, SRI International, Men l o Park, 
CA . 

Londergan, R., D. Minott, D. Wackter, and R. Fizz, 19B3. Evaluation of Urban Air Quality Simulation Models. EPA 
Publication No. EPA 450/4-83-020, U.S. Environmental Protaction Agency, Research Triangle Park, NC. 

-- A.5 Industrial Source Complax Model (ISC) 

Reference 

Envlronmental Protection Agency, 1986. Industrial Source Complax (ISC) DisperSion Model User's Guide, S8Co~d Edition, 
Vol umes land 2. Publication Nos. EPA-450 / 4-86-005a, and -005b. U.S. Environmental Protection Agency, Researc h Triangle Park, 
NC. (NTIS PB86 234259 and PB86 234267). 

Environmental PrOtectlon Agency, 1987. Industrial Source Complex (ISC) Dispersion Model. Addendum to the User's Guide. 
~U. S. Environmental Protection Agency, Reaearch Triangle Park, NC. 

Availability 

This model i s available as pa~ of l1NAMAP (Version 6). The computer code is available on magnetic tape from: Computer 
Products, National Technical Information Service, U.S. Department of Com=arce, Springfield, Virginia 22161, Phone ( 703) 487-
'650 . 

Abstract 

The ISC model is a steady-state Gauaaian plume model which can be used to asseaa pollutant concentrations from a wide 
variety of sources associated with an industrial source ccmplax. Thi. modal can account for the following: settling and dry 
deposltion of particulates; dcwnw •• h; area, line and volume sourc •• ; plume rise as a func~ion of downwind distance; separation 
~t point sources; and limited ~errain adjustment. It operate. in both lonq-tsrm and ahort-term mod ••• 

a. Recommendations for Regulatory Use 

!SC is appropriate tor the follOWing applications: 

Industr i al source complexes; 

Rural or urban areas; 

flat or rolling terrain; 

Transpo~ dis tances l ess than 50 kilometers; and 

One hour to annual averaging times. 

The following options should be selected for regulatory applica~ions: 

For short term modeling, set the regulatory "default option" (ISW(28) • 1), which automatically selects stack t.ip 
=ownwasn. fi na l plume r ~se. buoyancy induced dispersion (BID), the ve~ical potent.ial temperature gradient, a treatment for 
:alms. the a?pro?r~ate wind profile exponents, the appropriate value for pollutant half-life, and a revised building wake 
!ffects algoritno; Bet rural option (ISW(20) - 0) or urban opt.ion (ISW{20) • 3); and set the concentration option (I5W(1) • 1) . 

For long tar'll! mexleling, set the regulatory "default option" ( ISW ( 22 ) • 0), which automatically selects stac ie tip 
-\O"'TI .... ash. !inal plume n .se, buoyancy-induced dispersion (BID ). the vertical potential temperature gradient, the appropriate wind 

' =o~ile exponents, and ~he appropriate value for pollutant half -l ife. and a rBV~sed building wake effects algorithm; set rura l 
__ ?":.::!.0:1 ( :SW ( 9 ) : 3 ) 0= urban opt::!.on ( ISW{9 ) . 4 ) ; and set t.he concentration option (ISW(l ) '" I}. 

I~?u t. Requirements 

Source data: Location, emi asion rate. phyaical stack height, stacie ga. exit velocity, stack inside diameter, and stacie 
~aB t~~peratu=e. Optional i nputs include source elevation . building dimensiona, particle size distribution with corresponding 

se tt.l:ng ve locl t::!.es , a nd surface reflection coefficients . 
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Meteorological data: ISCST requires hourly surface weat.her data from the preprocessor program RAMMET, which prov1des 
hourly st.ability class, wind direCt1on, wind speed, temperature, and mixing height. For ISC~=, ~npu~ ~ncludes s~bi:!ty wlr.C 
rose (STAR deck ), average afternoon mixing height, average morning mixing height, and average a i r tecperature . 

Receptor data: coordinates and optional ground elevation tor each receptor. 

c. Output 

Printad output options include: 

Program control parameters, source data and receptor data; 

Tables of hourly meteorological data tor each specified day; 

"W'-day average concentration or total deposition calculated at each receptor for any desired c~inations of sources; 

concentration or depoaition values calculated for any desired combinations of sources at all receptors for any specified ~ 
day or time period wi thin the day; 

Tables of highest and second-highest concentrstion or depOSition values calculated at each receptor for each specified 
time period during an "N"-day periOd for any desired combinations of sources; and tables of the maximum 50 concentration or 
deposition values; 

Calculated for any desired combinations of sources for each specified time period. 

d. Type of Model 

ISC is a Gaussian plume model. 

e. Pollutant Types 

ISC may be used to modal primary pollutants. Settling and deposition are treated. 

f. Source-Receptor Relationships 

ISC applies user-specified locations for point, line , area and volume sources, and user-specified receptor locations or 
receptor :ings. 

User input topographic elevation for each receptor is used . Elevations above stack top are reduced to the stack top 
elevation, i.e., "terrain chopping". 

User input height above ground level may be used when necessary to simulate impact at elevated or "flag pole" receptors, 
e.g., on buildings. 

Actual separation between each source-recep~or pair is used. 

;. Plume Behavior 

ISC uses Briggs (1969, 1971, 1975) plume riae equa~ions for final rise. 

Stack tip downwash equation from Briggs (1974) is used. 

Revised building wake effects algorithm is used. For stacks higher than building height plus one-half the lesser of the 
building height or building width, the building wake algorithm of Buber and Snyder (1976) is used. For lower stacks. the 
building wake algorithm ot Schu1man and Scire (Schu1man and Banna, 1986) 1s used, but stack tip dawnwash and BID are not used. 

For rolling terrain (terrain not above stack height), plume centerline is horizontal at height of final rise above 
source . 

Fumigation is not treated. 

h. Borizontal Winds 

Constant , uniform (steady-state) wind is assumed fo r each hour. 

Straight line plume transport is assumed to all downwind distances. 
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Separate wind speed profile exponents (EPA. 1980) for bo~h rural and urban cases are used. 

An optional treatment for calm winds is included for short term modeling. 

A' Vert~cal Wind Speed 

Vertical wi nd speed i s assumed equal to zero. 

j. Horizontal Dispersion 

Rural dispers~on coefficients from Turner ( 1969 ) are used. with no adjustments for surface roughness or averag~ng ~~e . 

Urban dispersion coefficients from Briggs (Gifford. 1976) are used. 

Buoyancy-induced dispersion (Pasquill. 1976 ) is included. 

Six stability classes are used • • 

k. Vertical Dispersion 

Rural dispersion coefficients from TUrner (1969) are usad . with no adjuscmants for surface roughness. 

Urban dispersion coefficients from Briggs (Gifford, 1976) are usad. 
L 

Buoyancy-induced dispersion ( Pasquill, 1976) is i ncluded. 

Six sC&bility classes are used. 

Mixing height is accounted for with mUltiple reflections until the vertical plume standard deviation equals 1.6 times 
the mixing height; uniform vertical mixing is assumed beyond that point. 

Perfect reflection is assumed at the ground. 

1 . Chemical Transformation 

Che~cal transfo~tions are treated using exponential decay. Time constant is inpu~ by tne user. 

_. Physica l Remova l 

Settling and dry deposition of particulates are treated. 

Evaluation St udies 

Sowers, ~. r., and A. J . Anderson, 1981. An Evaluation Study for the Industrial Source Complex eISC) Dispersion Model , 
PA ?ublicat~on No . EPA-450/4-81-002. U.S . Environmental Protection Agency, Research Triangle Park, NC. 

Bowers. ~ . F. , A. J. Anderson, and w. R. Hargraves, 1982. Tests of the Industrial Source complex (ISC ) Dispersion Model 
at tne Armco Middleuown, Ohio Steel Mill, EPA Publication No. EPA-450/4-82- 006. U.S. Environmental Protection Agency, Research 

=iang ie Park, NC. 

Scire . .. . 5 ., and L . 
at Alumln~~ Reductlon Plants. 

_. i.ouJ.G, /'(). 

L. Schulman, 1981. Evaluation of the BLP and ISC Models with SF6 Tracer Da~ and 502 Measurements 
Air Pollution Control Association Specialty Conference on Dispersion Modeling for complex Sources, 

Schul~n. :. :. , and S. R. SAnna, 1986. Evaluation of Dcwnwash MOdifications to the Industrial Source complex Mcqal. 
':c~!7la l of the Alr Pollut.lcn Control Aasociation, 36: 258-264 • 

. 6 ~ult!?le PClnt Gau9s ian Dispersion Algorithm wi th Terrain Adjustment (MPTER) 

'
;l.eference 

Pierce. ~homas C. and O. Bruce Turner, 1980 . User's Guide for MPTER. EPA Publication No. EPA-600/8-80-016. U.S. 
~vl= on=ental Protect!on Agency , Research Triangle Park, NC. (NTIS No. PB - 80- 197361). 

Chico . : . and J.A. Cata l a no , 1986. Addendum to the User's Guida for MPTER. U.S. Environmental Protection Agency, 
-~9ea==~ ~r:ang l e Par k. NC 2771 :. (Distributed as part of UNAMAP, Version 6, Documentation) 
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Availa.bili ty 

This model is available as part of UNAMAP (Version 6) . The compu~er c~e is available on magne~i= ~ape fr~: Compu~e= 

Produc~s, Na~ional Techn~cal Informa~~or. Service, U.S . Depa·rt.men~ of Com:nerce, Springf i e ld, Vi =g:..:-.:a 2216: . ?hone (703 ) 487-
4650. 

AbBt.rac~ 

MPTER is a Multiple Poin~ Source Algorit.hm. This algorithm is useful tor es~ima~ing air quali~y concen~ra~ion8 of 
relat.ively non-reac~ive pollutants. 80urly est.imatas are made using the Gaussian st.eady state madel. 

a. Recommendat.ions for Regulatory Use 

MPTER is appropria~e for t.he foll~ing applica~ions: 

Poin~ sources; 

Rural or urban areas; 

Fla~ or rolling ~errain (no ~errain above stack height); 

Transport distances less than 50 kilometera; and 

One hour to one year averaging times. 

The f ollowing options should be select.ed for regulatory applications: 

Set the regulatory "default. opt.ion" ( IOPT(25 ) ., 1) t.o aut.OiIlAt.ically select. st.ack t.ip downwash, final plume rise, 
buoyancy-induced dispersion (BID), a trea~ent. for calms, t.he appropriat.e wind profile exponents. and t.he appropriate value for 
pollutant hal f -life. 

b. Input Requiremen~s 

Source data : location. amission rate. physical stack height., stack ga8 exit. velocit.y, stack inside diamet.er, stack gas 
temperature . and optional ground level elevation. 

Meteorological data: hourl y surface weather dat.a from the preprocessor program RAMMET which provides hourly stability 
class. wind direction, wind speed. temperature, and mixing he ight . Actual anemometer height (a singl e value ) is also required. 

ReceptOr data: coordina~es and opti onal ground elevation for each receptor. 

C. Outpu~ 

Printed output includes: 

One to 24-hour and annual average concentrations at each receptor; 

Highest through fifth highest concentra~ions at each receptor for period, with the highes~ and high, second-high values 
~ l agged; and 

Licitad source cont=ibution table. 

d. Type of Model 

MPTER is a Gaussian plume madel. 

e. Pollu~ant Types 

~~ may be used to model pr1marY pollutants . Settling and deposition are not treated • 

. . Source-Receptor Relationship 

MPTER applies usar-specified locations of point sources and receptors. 

User i~put stack height and 80urce characteristics for each source are used . 

User inpu~ ~opographic e l evation for each recepccr is used. 
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g. Plume Behavior 

MPTER uses Briggs ( 1969, 1971, 1975) plume rise equa~ions tor tinal rise. 

Stack tip downwash aquation tram Briggs (1974) ia us.d. 

For rolling terrain ( terrain not above stack height), plume centerline is horizontal at. height of f~na l r~se · above L~e 
source. 

Fumigation and building downwaah are not treated. 

h. Horizontal Winds 

Constant, uniform (steady-state) wind is as.umad for an hour. 

Straight line plume transport is assumed to all downwind distancea. 

Separate wind speed profile exponents (EPA, 1980) for both rural and urban cases are used. 

--i. Vertical Wind Speed 

Vertical speed is assumed equal to zero. 

L-j. Horizontal Dispersion 

Rural.dispers~on coefficients from Turner (1969) are used ~ith no adjustments made for variations in surface roughness 
or averaging times. 

Urban dispersion coefficients from Briggs (Gifford, 1976) are used. 

Buoyancy-induced dispersion (Paaquill, 1976), is included. 

Six stability classes are used. 

K. Vertical Dispersion 

Rural dispersion coefficients fro: ~~rner (1969) are used, with no adjustments made fer variations in surface roughness. 

Urban dispersion coefficients from Br~ggs (Gifferd, 1976) are used. 

Buoyancy-induced dispersien (Pasqui::. 1976), is included. 

Six stability classes are used. 

Mixing he i ght. 1s account.ed for wit . .': =-.:':'tlple reflections unt.il t..~e vertical plume sundard deviation equals 1.6 times 
L..-..: :-te muing he~ght; \.ln~form vert~cal mixing .:.s assumed beyond that point. 

Perfect reflection is assumed at t~e ~round. 

Chemical Transformat~on 

Chemical transformations are t.reated using exponent.ial decay . 8alf-life is input by the user. 

1 . Phys~cal Removal 
L-

?hys~cal remova l is not explicitly treated. 

Evaluation Stud~es 

No specific studies for MPTER because regulatory edl~ions of CRSTER and MPTER are equivalent. Studies for CRSTER are 
re l evant to MPTER as wel l (See page A-32 ) . 

. 7 Single Source ( CRSTER ) Model 

"e ference 
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Environmental Protect.ion Agency, 1977. User's Manual for Single Source (CRSTER) Model. EPA Publication No. EPA-450 / 2-77 -
013. U.S. Environmental Protect.ion Agency, Research Triangle Park, NC. (h~IS No. PB 27:360 j . 

Catalano, J.A., 1986. Slngle Source (CRSTER) Model. Addendum to the User's Maoual. t.: .s. Envlronmenta~ Protec':.lo~ Agency, 
Research Triangle Park, NC 27711. (Dist.ributed aa part of UNAHAP, Version 6, Document.at.ion) 

Availabilit.y 

This medel is available as part of UNAHAl' (Version 6). The computer code is available on magnetic tape from: Co:puter 
Product.a, National Technical Informat.ion Service, U.S. Department of Commerce, Springfield, Virginia 22161, phone ( 703 ) 487-
4650. 

Abstract. 

CRSTER is a st.eady state, Gaussian dispersion model designed to calculat.e concentrations from point sources at a s lng le 
locat.ion in eit.her a rural or urban setting. Highest. and high-second high concentrations are calculat.ed at each receptor ~or 1-
hour, J-hour, 24-hour, and annual av~raging t.ime. 

a. Recommendations for Regulatory Use 

CRSTER is appropriate for the following applicat.ion.: 

Single point sources; 

Rural or urban areas; 

Transport distances less than 50 kilome~rs; and 

Flat or rolling terrain (no terrain above st4ck height.). 

The following opt.ions should be selected for regulatory applicat.ions: 

Set the regulat.ory "default option" ...,hieh automat.ically select.s stack t.ip dcwmorash, final plUlDB ris8, buoyancy- induced 
~ispersion (BID), a t.reat.ment for calms. the appropriate ...,ind profile exponent.s, and the appropriate value for pollutant. half-

l 

11~. ~ 

b. Input Requirements 

Source data: Emission rat.e, physlcal st.ack height, st.ack gas exit. velocit.y, stack inside diamet.er, and stack gas 
temperature. 

Meteorological data: Bourly surface ...,eather data from ~he preprocessor program RAMMET. Preprocessor output includes 
hour l y stabili~y c l ass ""~nd direc~1on, wl~d speed, uamperature, and mixing height. Act.ual anemometer he1gh~ (a single value ) is 
also required. 

Receptor data: require distance o~ each of ~he five receptor rings. 

c . Output 

Printed outpUt includes: 

8ighest and second highest conc8n~rat.ions tor the year at each receptor for averaging ~!mes of 1, J, and 24-hours, plus 
a user- selected averaging ~1me ...,hich ~y De 2, 4, 6. B. or 12 hours; 

Annual arit.hmetic average at &acr. receptor: 

For each day, the highes~ l - hour and 24-hour concentrations over the recept.or field: and 

Option for source contributions to conCBntratlOns at gelec~ed receptors. 

d. Type of Model 

CRSTER 1s a Gaussian plume model. 

e. Pollutant Types 

CRSTER may be used to model prltr.ary pollutants. Settling and deposition are not. treat.ed. 
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source-Receptor RelationShip 

CRSTER treats up to 19 po~nt sources, no area sources. 

All point sources are aseumed collocated. 

User input stack height is used for each source . 

User input topographic elevation is used for each rec8p~r, but muat be below top of st.ack or program will terminate 
execution. 

Receptors are assumed at. ground level. 

g. Plume Behavior 

CRSTER uses Briggs ( 1969, 1971, 1975 ) plume rise equations for final rise. 

Stack tip downwash equat.ion from Briggs (1974) is used. 

For rolling terrain (terrain not above stack height), plume canterline is horizontal at height of final rise above the 
source . 

Fumigation and building downwash are not treated. 

h . Horizontal Winds 

• 
Constant, uniform (steady-state) wind is aasumed for &n . hour. 

Straight line plume transport is assumed to all downwind distances. 

Separate set of wind speed profile exponents (EPA, 1980) for beth rural and urban caee. are used. 

Vertical Wind Speed 

Vertical wind speed is assumed equal to zero. 

L-j . Horizontal Dispersion 

Rural dispers~on coefficients from TUrner (1969) axe used in CR5TER with no adjus~ents made for variations in surface 
roughness or averaglng times. 

Urban dispersion coefficients from Briggs (Gifford, 1976) are used. 

BuoyanCY-lnduced dispersion ( pasquill, 1976) 1s included. 

Six stability classes are used. 

~ . Vertical Dispersion 

Rural disperslon coefficients from ~~rner ( 1969) are used with no adjus~anta made for surface roughneas. 

Urban d i spersion coefficients from Briggimple terrain models ~~d the highest concentration used. (For the simp!e terrain 
7.ode l s, t.errain lIlay have to be "chopped-oft" at stack height, since these llIooels are frequent.ly limited. to receptors no greater 
:~an stack height. ) 

! f a violat.l0n of any NAAQS or the controlling increment is indicated by using the Valley screening Technique, a second
e r t.hird-level screenlng technique may be used. A site- specific data baae of at leas t one full year of meteorological data is 
:referred for use with elthar ~he second- or t.hird-level screening technique. If more data are avai!able, they should be used. 
!eteorolog~cal data used in the ana!ysis should be reviewed for both spatial and temporal represent.at.iveness . 
~ 

Placement of receptors requires very careful attention when modeling in complex terrain. Often the highest 
=r.centrations are predicted to occur under very stable conditions, when the plume is near, or impinges on, the terrain. The 
l uce under such conditions may be quite narrow in the vertical, 80 that a change in a receptor to a location where the terrain 
s as l !tt.le as 25 meters or so hlgher or lower may make a substantia! change in the predicted concentration. Receptors within 

a oout a Kilometer of the source may be even more sensitive to locat.ion. Thus, a very dens e array of recep~rs may be required in 
a ~~e cases. ! ~ order t.o avo~d excess~vely large cccput.er runs due to such a large array ot receptors, it is otten desirable to 
ode l t. ~e area tw~ce. The first. model run would use a moderate number of receptor. carefully located over the area of interest. 
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The second model run would use a more dense array of receptors in areas showing potential fo~ high concen~ra~ions, as ~ndicateC 
by the results of the f1rst model run. 

5.2.1.1 Initial screening Technique. 

The initial screen to determine 24-hour averages is the Valley Screening Technique. This technique uses the valley Mode: 
wi~h the folla.'1ng wors~-case assump~iong for rural aress: ( 1) P-G stAtlllity 'O:"i (2) wl.nd speed of 2.5 Ill/s; and (3) 6 hours o!" 
occurrence. For urban areas the stability snould be changed to "P-G stability E." 

When using the valley screening Technique to obtain 24-hour average concentrations the folla.'ing apply: ( 1 ) Multiple 
sources should be treated individually and the concentrations for each wind direction summed; (2) only one wind direc~ion shoul~ 
be used (see User's Guide, (25) page 2-15) even if individual runs are made for each source; (3) for b\.loyan~ sources. the BID 
option may be used, and the op~ion to use the 2.6 stable plume rise factor should be selected; (4) if plume icpaction is likely 
on any elevated terrain closer to the source than the distance from the source to the final plume rise, then the transitional 
(or gradual) plume rise option for s~able conditions should be selected. 

The standard polar recep~or grid found in the Valley Model User's Guide may not be sufficiently dense for all analyses 
if only one geographical scale factor is used. The user should choose an additional set of receptors at appropr~ate dawnwl.nd 
dis't.ances whose elevations are equal to plume height minus 10 meters. Alternat.ively, the user may exercise the "vALLEY 
equivalent" option in CCMPLEX I and. note the coments above on the placement. of receptors in complex terrain models. 

5.2.1.2 Second-Level Screening Technique (Rural). 

If the area is rural, the suggested second-level screening technique is COMPLEX I for all averaging t.imes. COMPLEX 1 is 
a modification of the MPTER model that incorporates the plume impaction algorithm of the valley Model. It is a multiple-source 
screening technique that accepts hourly meteorological data as input. The output is the same as the normal MPTER output. When 
using C~LEX I the following options should be selected: (1) Set terrain adjustment IOPT(I) • 1; (2) set buoyancy induced 
dispersion IOPI' (4) .to. Ii (3) set IOPI' (25) • 1i (4) set the terrain adjustment values to 0.5, 0.5, 0.50.5, 0.0, 0.0, 
(respectively for 6 stability cla8ses)i and (5) set Z MIN· 10. 

Gradual plume rise should be used to estimate concentrations at nearby elavat.ad receptors, if plume impac~ion is likely 
on any elevated terrain closer to the source than the distance from the source to the final plume riae (see section 8.2.5). 

5.2.1.3 Second-Lavel Screening Technique (Urban). 

If the source is located in an urbanized (section 8.2.8) complex terrain valley, then the suggested second-level 
screening technique is SBORTZ for short. term averages or LONGZ for long term averages. ( SBORrZ and LONGZ may be used as 
screening techniques in these complex terrain applications without damonatration and evalua~ion. Application of these models in 
other than urbanized valley situations will require the same evaluation and demonstration procedures as are required for all 
appendix B models.) 

Both SHORTZ and LONGZ have a number of options. When using these models a8 screening techniques for urbanized valley 
applications, the options listed in table 5-1 should be selected. 

5.2.1.4 Third Level Screening Technique (Rural). 

If a violation of any NAAQS or the controlling increment is indicated by using the second-level screening ~echnique, a 
third-level screening technique may be used for rural applications. RTDM with the options specified in Table 5-2 may be used as ~ 
a screenl.ng technique in rural complex terrain situations without demonstration and evalua~ion. 

The RTDM1 screening technique can provide a more refined concentration estimate if on-si~e wind speed and direction 
characteristic of plume dilution and transport are used 8S input to the model. In complex terrain, these winds can seldom be 
es~imated accurately from the standard surface (10m level) maaauraments. Therefore, in order to increase confidence in model 
estimates, £p~ recommends that wind data input to RTDM should be based on fixed measurements at stack top heigh~. For stacks 
greater than 100m, the measurement height may be limited to 100m in height relat.ive to stack base. However, for very tall stacks 
S98 guidance in section 9.3.3.2. This reccmmandation is broadened to include wind data repreeentative of plume transport height 
where such data are derived from measurements taken with remot.e sensing devices such &s SODAR. The data from both fixed and 
remo~e measurements should meet quality assurance and recovery rate requirementB. The user should also be aware UlA~ RrDM in the 
screening mode accep~s the input of measured wind speeds at only one height. The default values for the wind speed profile 
exponents shown in Table 5-2 are used in the model to determine t:he wind speed at other heights. RrDM uses wind speed at stack 
:op to calculate the plume rise and the critical dividing streamline height, and the vind speed at plume transport level to 
calculate dilution. RTDM treats wind direction as constant with height. 

FOOTNOTE: 1The RrDM model 1s available 8S part of Change 3 to UNAMAP Version 6. 

RTDM makes use of the "critical dividing streamline" concep~ and thus treats plume interactions vith terrain quite 
differently from other models such as SBORrZ and OCMPLEX I. The plums heigbt relative to the critical dividing streamline 
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deterones wnether the plume i.c::pacts the terrain, or is litted up and over the terrai::.. ':he rece~":.or s;::ac::.l::'; -=-c:: .lee:-::.:'!"y ::.a.x.:.=-~ 

:=.pact c::mcen~ra':.lon& loS q;':l.te cr::::.cal cependl.ng on tne locat.loon o!" t.he ph:me u: t.:'Ie ver":.lc::a':. :~ 1& su;ge&tec :.:-:a:: .11:-. 4:-:a ':)'5':'& 
=~ ":.ne expected plume he1;n":. relat.ive to the height of the crit.ical dividing st.re~.lne oe per!o=mec fcr ~:!" fe r.:.:-: ; 

~eteorolog.lcai concl~ions in order t.o help develop an appropriate array of receptors. Tnen 1":. 1.s aCvl.sab le t.o :oae: :.ne area 
t.wl.ce accord.lng t.o the suggestions in section 5.2.1. 

5.2.1.5 Restrictions. 

For screening analyses using the valley Screening Technique, complex I or RTOM, a sec~r greater ":.han 22 : / 2 0 should .. ot 
oe allowec. Full ground reflection should always be used in the VALLEY Screening Techr.ique and COMPLEX :. 

5.2.2 Refined Ana lytica l Techniques 

When t.he results of the screening analysis demonstrate a poaaible violation of NAAQS or t.he controlling PS~ ir.c::remen":.s, 
a more refined anal yslos may need to be conducted. Since there are no refined techniques current l y rec~naed for c~plex 

terrain applicatiOns, any refined model used should be applied in accordance wiL~ section ) .2. In particular, use o!" the 
"II"'.terl.m Procedures for Evaluating Air QUality Hodels" (15 ) and a second Uldel to serve as a baseline or reference pol.n":. for the 
comparl.son should be used in a damonatration of applicability. New approaches to improve tha ability of models t o realist..lcally 
slmulate atmcspherl.c physics, for exzsmple hybrid models which incorporate an accuraUi .... ind field Anal yslos , · ... ::.l~ ;.;.l ':.!..::ll.atsly 
provlde more appropr1.ate tools for analyses. 

In tnB absence of an appropriAte refined Uldel, screening resul ts may need t.o be used to deUlrml.ne al.r quality ~pact 
andlor emlSSl.On limits. 

~ Tab l e 5-1.-Preferred Options for the SBORTZ/LONGZ Ccmpu~er Codes When Used in a Screening Mode 

L-

opt.ion 

I S .... itch 9 

Switch 17 
GAMMi\ 

GAMMi\ 2 

XRY 
NS , VS, FRQ (SHORTZ ) 
( particle size, etc. ) 
~~S, VS, FRQ (LONGZ) 
(part i cle size, etc.) 
ALPBA 

SIGEPU (dispersion parameters ) 
SIGAPU (dispersion parameters ) 

P (wind proflle) 

• 

Selectl.on 

:= uSlng NWS data, set· O. If using s i te
SpeC1~!C data, chec~ with the Regional Office. 
Set. • 1 (urban option ) . 
Use default values (0.6 ent.rainment coefficient). 
Alw~ys default to stable. 
Set. a ( 50 m rectilinear expansion distance). 
Do not. use. (Applicable only in flat 
tarralon) . 

Seleet 0.9. 
Use Cramer curves (default ) . 
I~ Slte-specific turbulence data are 
a val labie, see the Regl.onal Office for 
adv l.ce . 
Sel ee":. default values given in table 2-2 of 
User'S Instructions . If site-specific data 
are ava l. lable, see the Regional Otfice for 
aOv1ce. 

I...- :'able 5-2 .-Preferred Options for the RrD~ Ca:::p:Jter Code ... ·:'Ien Used 1:'. <'II S::reening Mode 

Parameter 

PRoal-aD) 

Varlable 

SCALE 

Remarks 

Scale factors assumi ng 
horizontal distance is in 
kilometers, verti cal 
distance is in feet, and 
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PR004 

PR005 

PR006 

PR009 

PR010 

PRall 

PR012 

PROl3 

PR014 

PR0 15 

PR020 
PR022 

PR023 

PROl6 to 019; 02 1 ; and 
024 . 

ZW'INDl 

ZWlND2 

IDrtUT 

ZA 

EXPON 

l COE:!' 

IPPP 

IBUOY 

ALPHA 

IDMX 

I'!'RANS 

TERCOR 

RVPTG 

IStiEA,R 
:RE:_ 

:a:'i\: z 
• SE::":lR 

:,:" :Z, IRVPTG, 
:6\-"7':'(;; IEPS; :~!S 

6 . 0 Mode l s for Ozone, Carbon MonoxJ. ae 04;",':: N: t.roge n :' : ::Xlde 

6 .1 Discussion . 

Wind Measur~~~~ 
Bel.ght. 
Not used 

a (default) 

• 09 •• 11, .~2 •. 14, 
.2 •• 3 (default. ) 
3 (default) 

a (default ) 

(default) 

3.162 (default ) 

(default ) 

(default) 

0 .02 . 0.035 (default ) 

o (default ) 
(default) 

(default ) 
6 22 . 5 (detaul':) 
o 

wind s~eec is i,- mete:s 
pe.: secone. 
S ee sect.~o,- :.: . : . ~. 

Height. of second 
anelllOmElte: • 
Di ll:~ic:'l _' !.r.::! speed sca l ec 
to pl Ullle neJ.9:::::'. 
Anemomater-te: raJ.n heJ.ght 
above staek baae. 
Wind profi l e expone"t.s • 

Briggs Rura l/AS¥.E ( :979 ) 
d1spers:l.O n parameters, 
Part1al pl ume penetrat.io:'l, 
not. used. 
Buoyancy-enhaneed 
dispersion is used . 
Buoyaney-enhanced 
dispers ion coeffici ent. . 
Unltoited mJ.X~ng he J.gnt. 
for stable conditi ons. 
Transitional plume· rise is 
used. 
Plume path cor rection 
factors. 
Vertical potentia l 
temperature gr adient 
values for stabilit1es E 
and F. 
Stack- t1p dcwnwash is 
used. 
Wind shear. not used. 
Partial surface reflection 
i a used . 
Secwr averaging. 
Using 22.5 0 SBCwrs. 
Sourly values of 
turbulence , verti cal 
potential temperature 
gradient, wind speed 
profile exponents, and 
stack emissions are not 
used. 

l 

Models discussed in t.his sec';.::: :-. a re appl:.:: a :: .e t.o po.! : '.; :a:: t.6 o ften assoc i ated witil mobile sources, e.g., ozone (03 ) ' 
caroon IIlOnoxide ( CO) and nitrogen c :ox~ce (N0 2 l . W':':e:e B'tatlonar), 8.::)U =ces of CO and N02 are of concern, the reader is referred-.., 
to sections 4 and 5. 

A c ontrol agency whose j u r J. sc:.:::~ on con~J. " 8 areas W1t:. 8: ; ;. ~ficant ozone problems and who has suffic i ent resources and 
dat.a to ~ se a photochemical dispers J.or. ~ael is encc ~:a ged 'to c :: 8 ~ . Experience with and evaluations of the Urban Alrshed Hodel 

R. ~hcandtPr.a1~..o.-=:.e~- cE~iricA .i. A~ospheric :J epo8:-:'10:l Pa::a::lO:srs-A Survey. Atmospheric Environment, 13:571-585. --. 

MeRae . G. J •• J. A. Leone anc :. H. Seinte:c , :983 . Eva.~a-:.~ o n of Chemica l Reaction Mechanisms for Photochemica l Smog. 
Part I : Mechanism Descriptions and Docu:;,en'tat ion. EPA Publicat.lc:-. No . EPA-600/3/83-086. U. S. Environment.al Protection Ageney, 
Research Triangle Park, NC. 

Pasquill. F. and F. B. Smi 't r. , :983 . Atmos p~e=~c DitfuS1 0:'l , J =d Edition . El lis Horwood Limited, Chichester . West Susse: 
England, 438 pp. 
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Robe!''Cs, J. ::., Ec!., 1977. Repen 'Co U.S. EPA of tile specialists ' Conference 0:-: the EPA ~odel::.:':; G:.:.::'de':::':-:e. ::.S. 
E:-:v::.!'onmental P!'otect::.on Agency, Researcn Triangle Park, N:. 

Rancersor., : . , Ee . , 1964. A~oapheric Science anc Power Product::.on . COE/~!C-2760:. O!!!ce o! Sc::.e:-:~::.!::.= a"d Tec~~::.ca': 
Information, ~.S. Depar~ent of Energy, Oak Ridge, TN. 

SlIl1t:., K.E., Ed., 1973. Recc::nended Guide for t.he Prediction of the Dispersion of Airborne E!!!uents. :~e A.::Derlcar: 
Soc::.ety of Mechan::.cal Engineers, New York, NY. 

Stern, A. C . , Ed., 1976. Air Pollution, Third Edition, Volume I: Air Pollutant., Their Transfor:4tion and ~=anspo~. 
Academic Press, New York, NY. 

Turner, :. B. , 1979. Atmospheric Dispersion Modeling: A Critical Review. Journal of the Air Poll-..:tlo:-: Con~ol 
ASSOCiation, 29 (5): 502-519. 

Whiteman. C. D. and K. J. Allwine, 1982. Green River Amb::.ent Model ABBeaament Program FY-l982 Progress Re?O~. PNL-452C. 
Pacific Northwest Laboratory, Richland, WA. 

14 . 0 Glossary ot Terms 

Air Quality-Ambient pollutant concentrations and their tamporal and spatial dis~ibutlon. 

Algorithm-A specific matilematical calculation procedure. A model may contain several algoritr~. 

BaCKground-Ambient pollutant concent.rations due to (1) natural SOurCBS, ( 2) nearby sources ot.her t.han ~he on8(s) 
currently under conslderat.ion; and (3) unidentified sources. 

Calibrate-An objective adjustment using measured air quality data (e.g., an adjustment based on least-squares linear 
regression) . 

Calm-For purposes of air quality modeling, calm is used to define tne situation when the wind is indeterminate with 
regard to speed or direction. 

Complex Terrain-Terrain exceeding the height of the stack being modeled. 

Computer Code-A set of stataments that comprise a computer program. 

Evaluate-To appraise the performance and accuracy of a model baaed on a comparison of concentra~ion estimates with 
observed a~r ~Jality data. 

Fluid Modeling-Modeling conducted in a wind tunnel or "water channel to quantitatively evaluate the influence of 
buildings and /or terrain on pollutant concent.rat.ion •• 

fugitive Dust-Dust diSCharged to the atmosphere in An unconfined flow stream such as that from unpaved roads, storage 
piles and heavy construction operations. 

Model-h quantitative or mathematical representation or s~lation which att.empts to describe the charact.eristics or 
relationships of physlcal events. 

Preferred Model-A refined model that is recommended for a specific type of regulatory application. 

ReceptOr-A locat.ion at which ambient air quality is measured or estimated. 

Receptor Models-Procedures that examine an ambient monitor sample of particulate matter and the conditions of its 
collection to infer the types or relative mix of sources impacting on it during collection. 

Refined Model-An analytical technique that provides a det.ailed treatment of physical and chemical a~ospheric processes 
and requires detai led and precise input data. specialized estimates are calculat.ed that are useful for evaluating source impact. 
relative to air quality standards and allowable increments. The estima"tes are more accurate than tilose obtained from 
conservative Bcreening techniques. 

Rollback-A simple model that assumes that if emissions from each Bource affecting a given receptor are decreased by the 
same percentage, ambient air quality concentrations decrease proport.ionat.ely. 

Screening Technique-A relatively simple analysia technique to determine if a given aource ia likely to pose a threat to 
air quality. Concentration estimates fram screening technlquos are conservative. 
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Simple Terrain-An area where terrain tea~ur.s are all lower in elevation than the top of the sta=x c~ the so~=ce. 

Append~x A to Appendix X o~ Part 266- Summaries o~ Prefe~red Ai= Quality Mode l s 

Table of Contents 

A.O Introductio:: 

A.1 Buoyant line and poin~ source dispersion model (BLP) 

A.2 Caline J 

A.J Climatol ogica l d i spersion model (COM 2.0) 

A.' Gaussian-Plume mul~~ple source air quality algorithm (RAM) 

A.S I ndustria l source complex model ( ISC ) 

A.6 Multiple po~nt Gaussian dispersion algorithm with terrain adjustment (~) 

A.7 S1ngl e source ( CRSTER ) model 

A.8 Urban a i rshed !:Iodel (UAl1) 

A. 9 Offshore and coastal dispersion model (oeD ) 

A.REF References 

A. O Introduction 

This appendix summarizes key features of refined air quality modals preferred for specific regulatory applications. FOT __ 

each model, information is provided on availability, approximate cost in 19861, regulatory use, data input, outpUt format and 
options, simulati on of atmospheric physics. and accuracy. These models may be used without a formal demonstration of 
applicability provided they satisfy the recommendations for regulatory use; not all options in the models are necessari ly 
recommended fo r r egulatory use. The models are listed. by na.:te in alphabetical ordar. 

FOOTNOTE: lAl l mode l s except the Urban Airshed Mode l are avai l able on UNAMAP (Versio:: 6 ) from ~~IS at a price consister 
with the previous version of UNAMAP. 

Each of these models has been subjected to a performance evaluation using comparisons with observed air quality data. 
summary o f such comparisons for all models contained in this appendix is included. in "A Survey of Statistical Measures of Model 
Performance and Accuracy for Several Air Quality Modele," EPA-450/4-S3-001. Where possible, several of the models conuined 
herei n nave been s ubjected to evalua~ion exercises, i ncluding (1) 8ta~is~ical performance tests recommended by the American 
Meteorological Society and ( 2) peer scientific reviews. The models in this appendix have been selected on the basis of the 
results of the model evaluations, experience with previous use , f amiliarity of the model to various air quali~y programa, and 
~he costs and resource requirements for use. 

A.l Buoyan~ Line and Poin~ Source Dispersion Mode l (BLP ) 

Re f erence 

Schulman. Lloyd L., and Joseph S. Scire, 1980 . Buoyant Line and Point Source (BLP ) Dispersion Model User's Guide. 
Document P-7J04B. Environmental Research and Technology, Inc., Concord , MA . ( NTIS PB 81-164642 ) 

Availability 

This model is available as part of UNAMAP (version 6 ) . The computar code is available on magnetic tape from: Computar 
Products, Nat~onal Technical Information Service, U.S. Department of Commarce, springfield, Virginia 22161, phone (703) 487-
4650. 

Abstract 

BLP is a Gaussian plume dispersion mode l designed to handle unique modeling problems associated with aluminum reduction 
plants, and other industria l sources where plume rise and dcwnwash effects from stationary line sources are important. 

a . Recommendati ons for Regulatory Use 
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~he BLP model is appro?r~ate for the foll~in9 applications: 

Al~n~~ recuc~~on plants ~r.ich cor.~ln buoyant, elevsted line so~ces; 

Rural areas: 

:-ranspor::. disUtnces less than 50 kilolD8'LBrs; 

Simple terrain; and 

One hour to one year averag~ng times. 

The fol lo~ing opt~ons snould be selected for regulato=Y applications: 

Rural (IRU • 1) mlXing height option; 

Default ( ~o selection) for plume r~se wind shear (LSHEAR), transitional pOint source plume rise (lTRANS ) , vertlca: 
potential temperature gradient (DTHTA) , vertlcal wind speed power la~ profile exponents (p£Y.P) , max~utt var~at~on ~r. n~er o~ 

SLabllity classes per hour (lDELS), pollu~nt decay (DECFAC), the constant in Briggs ' stable plume r~ae equat~on (CONST2 ), 
=onatant ~n Br~ggs ' neutral plume rise equat~on (CONST3), con- vergence criterion for the line source calculat~ons ( CR!~ ) , anc 
~ax1Qum iterations allowed for line source caiculations (MAXI!): and 
Terra~n opt~on (TERAN) set equal to 0., C., C. , 0., C., C. 

For other applications, BLP can be used if it can be damons trated to give the same estimates as a recommended model for 
~ tne same applicat~on, and will subsequently be executed in that mode. 

BLP can be used on a C4ae-by-case basis with specific options not available in a recommended model !~ it can be 
demonstrated, us~ng the criterla in section 3.2, that the model is more appropriate for a specific application. 

b. Input Requirements 

Source data: Point sources require stack location, elevation of stack base, physical stack height, stack inside 
diameter, stack gas exit velocity, stack gas exit temperature, and pollutant em~asion rate. Line sources require coordinates of 
the end points of the line, release height, emission ra~, average 11ne source width, average building width, average spacing 
between buildings, and average line source buoyancy parameter. 

Meteoro logical data: Hourly surface weather data frOtll punched cards or from the preprocessor program RAMM£"I' whic;:h 
provides hourly stability class, wind direction, wind speed, temperature, and mixing height . 

Receptor data : Locations and elevations of receptors, or location and si%e of recaptor grid or request automatically 
generated receptor grid. 

c . OUtput 

Printed output (from a separate post-processor progrAm) includes: 

Total concentration or, opt~onally, source contributlon analysis: monthly and annual frequency distributions for 1-, 3-, 
and 2';-hour average concentrations: tables of 1-, 3-, and 24-hour average concentrations at each receptor; table of the annual 
(or l ength of r~~ ) average concentrations at each receptor; 

Five highest 1-, 3-, and 24-hour average concentrations at each receptor; and 

Fifty highest 1-, 3-, and 24-hour concentrations over the receptor field. 

=. Type of Model 

BLP 1s a Gaussian plume model. 

~ . Pollutant Types 

BLP may be used to model primary pollutants. This model does not treat settling and deposition. 

~ . Source-Receptor Relationship 

BLP treats up to 50 pOlnt sources, 10 parallel line sources, .and 100 recepto.rs arbitrarily located. 

User-input typographic elevation is applied for each stack and each receptor. 
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g. Plume Behavior 

ELP Uges plume rise formulas of Schulman ~~d Scire (19BO). 

Vertical potential temperature gradient.s of .02 Xelvin per me~r for E st.ability and .035 Kelv~~ per met.er are usee 
stable plume rise calculations. An option for user input valu •• is included. 

Transit.ional riBe 1s used for line source •• 

opt.ion t.o suppress the use of t.ransit.ional plume rise for point sources is included. 

The building dcwnwash algorit.hc of Schulman and Scire (1980) is used. 

h. Horizont.al Winds 

Const.ant., uniform (steady-stat.e) wind is assumed for an hour. 

Straight. line plume transport. is assumed to all downwind distanCBS. 

Wind speeds profile exponent.s of .10, .15, .20, .25, .30, and .30 are u.ed for stabilit.y clas ses A through F, 
respectively. An opt.ion for user-defined values anc an opt.ion t.o suppress the usa of the wind speed profile feat.ure are 
included . 

i. Vert.ical Wind Speed 

Vertical wind speed is assumed equal t.o zero. 

J. Horizont.al Dispersion 

Rural dispersion coefficient.s are from TUrnar (1969), wit.h no adjustmant. made for variations in surface roughness or 
averaging t,ime. 

Six stabilit.y cla8888 are used. 

· k. Vertical Dispersion 

Rural dispersion coefficient,s are from Turr.er ( 1969), wlt.h no adjustment. made for variations in surface roughness • 
• 

Six stabilit.y classes are usee . 

Mixing height. is account.ed !c~ w:~~ mult.ip l e reflect.ions unt.il the vertical plume standard deviat.ion equals 16 times 
mixing height.; uniform mixing is aaa~c ceyond t.ha~ polnt. 

Perfect. reflect.ion at the g:-c~. : i s aBSWIl8C. 

1. Chemical Transformat,ion 

Chemical t.ransformat.ions arB ~:84ted US1"~ .:near decay. Decay rat.e is input. by the user. 

m. Physical Removal 

PhYSlcal removal is not. exp! :=:: : y t.re.ste=_ 

n . Evaluation Studies 

Schulman, L. L., and J. S. 5=::-8, 19BO. B ~ cyant, Line 4~: P~: .. t. Source (HLP) Dispersion Model User's Guide, P-7J04B . 
Envirof1JIlent.al Research and Technology. : nc., Concc:-c . . "1A. 

Scire, J. 5., and L. L. Sctll.;.:.a ... 19B1. Eva. ua:.1on 0= : :-.11 aLP and ISC Models with SF6 Tracer Data and 502 Measurement.e 
at. Aluminum Reduction Plants. APCA 5peclalt.y Confll~e .. ce on D18~~~.lon Modeling for Complex Sources, St.. Louis, MO. 

A.2 Cal1ne3 

Reference 
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BenBO~, Paul E. 1979. CALIN!J-A Versatile Diapersion Model for P:edicting A~: Po!lu~~t levels Nea: E~ghways a~c 
Ane:.1a: St.reet.s . :~te.:i:::: RejJort, Report. N;,:..c:ber Fa-"A/CA/~-79/2~. Federal E.~ghway Ar::::.,.::.s-:.=a-:::.o:-., \Oiast;::.,.;-:.o:-., :: p.:::S ?~B:" 

:2208'1 ) . 

Availability 

The CAlI~LJ model computer ~pe is available f:om NTIS as PB80-2208J3. ~e model is also available !:o= t~e :a:::':==~~4 
Depar~ent. o~ T:ansportation (manual frae of charge and approxima~ly S50 for the comput.er tape). Requests 8no~ld be d~=ected 
t.o : ~~. Marlin Beckwith, Ch.1ef, Office of Ccmpu~r systems, California Department of Transportation, 1120 N. St.reet, Sacram&~to, 

California 9581'. 

Abstract 

CALlNE3 can be used to estimate the concentrations of nonreactive pollutants !:~ highway t.ra!!i=. ~~is st.eady-state 
GauSB.1an roodel can be applied to determ.1ne air pollution concentrations at receptor locat.1ons dawrrw.1nd c! "at.-~:aae," "~!.::," 

L- " b:idge," and "cut sect..1cn" highways loca~d in relatively uncolll?licated terra.1n. The model is appl.1cable f::= any w~nc 
direct::.on, highway o:lentation, and receptor location. The ~del haa adjuscments for averaging t.ime and su=tace rougnness, ~~d 

can handle up to 20 links and 20 receptors. It. alao cont4ins an algorithm for deposition ~,d settl~ng velcc::.t.y so t~~ 
part.1culate concentrations can be predicted. 

a. Reco::mlendat:l..ons fo"r Regulat.ory Use 

CAllNE-3 is appropriate for t.he follow.1ng applicat.ions: 

Bigrr,.,ay (line) sources; 

Urban or rura l areas; 

Simple terrain; 

Transport distances les8 than 50 kilo~ters; and 

One hour to 24 hours averaging t.imes. 

b. Input Requirements 

Source data : Up to 20 highway lin;.s c!assed as "a-:.-c;:rade," "f1:l" "bridge," or "depreaBed"~ coordinates of link end 
points; traffic volume; emission factor: source neight; an= =LX1ng zone width. 

height, 
Met.eorological data: Wind speed, w~nc angle (measured 1n degrees clockWise from the Y axis), stabilit.y class, mixing 
amblent ( background to ~e highway ) co~centration o~ pollutant. 

Recept.or data: coordinates and heig~: above ground ~or each recept.or. 

c . Out.put 

Printed output includes: 

Concentration at each receptor for -:.~e specifieo ~t.eorologica l condition. 

d . Type of Model 

CALlNE-J is a Gaussian plume model . 

e. Pollutant Types 

CALINE-J may be used t.o model pnlI:.l1r)' pollutants . 

_. Source-Recept.Or Relationship 

Up t.o 20 highway links are t.reated. 

CALlNE-J applies user input locat.ion and amisBlon rate for eac~ link. 

Ussr-input. recept.or locat.ions are applied. 

~. Plume Behavior 
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Plume rise is not ~raa~ed • 

. , . Horizontal Winds 

Usar- inpu~ hourly wind speed and direc~ion are applied. 

Cons~ant, uniform (steady-scate) wind is assumed fo: an hour. 

~. Vert~cal Wind Speed 

Vertical wind speed is assumed equal to zero. 

j. Ho:lzontal Dispersion 

Six scability classes are used. 

Rural dispersion coefficients froe Turner (1969) are used, with adjus~ent for roughness length and averag~ng ~~B. 

Initial traffic-induced dispersion is handled implicitly by plume size parameters. 

k. Vert~ca1 Dispersion 

Six stability clasaes are used. 

Empirical cispersion coefficients from Benson ( 1979) are used including an adjustment for roughness len~h. 

Ini~ial traffic-induced dispersion is handled implicitly by plums size parame~rs. 

Adjustment for averaging time is included. 

1. Chemical Transforma~ion 

Not treated. 

m. Physical Removal 

Optiona l deposition calculations are included. 

n. Evaluation Studies 

Bemis, G. R., et. aI, 1977. Air Pollution and Roadway Location, Design, and operation-Projec~ Overview. FBWA- CA-TL-708( 
77-25, Federal Highway Administration, Washington, DC. 

Cadle, S. H., Bt. aI, 1976. Results of the General Motors Sulfate Dispersion Experimen~, GMR-2107. General Motors 
Research Laborator~eB, Warren, MI. 

Dabberdt, W. F., 1975. Studies of Air Quality on and Near Highways, Project 2761. S~nford Research Institute, Menlo Park, CA. 

A.J Climatological Operation Model (CDM 2.0 ) 

References 

Irwin, 3.5., T. Chico, and J. Catalano 19B5. CDM 2. 0-Climatological Dispersion Model-User's Guide. U. S. Environmental __ 
Protection Agency, Research Triangle Park, N.C. (~~IS PBB6-1J6546 ) 

Availability 

This model is available as part of UNAMAP (verSion 6). The computer code is available on magne~ic ~ape from: Computer 
Products, National Technical Intormation Service, U.S. Department· of Commerce, springfield, Virginia 22161 , phone (703) 4B7-
4650. 

Abstract 

CDM is a climatological steady-state Gaussian plume model tor determining long-term (S8a80nal or annual) arithmetic 
average pollutant concen~rations at any ground-level receptor 1n an urban area. 

a. Recommendations for Regulatory Use 
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COM 1S appropriate for the following applications: 

P01~-::' and. area sources; 

Urban areas; 

Flat. terrain; 

Transpo~ distances less than 50 kilometers; 

Long tere averages over one ~onth to one year or longer. 

The following option should be selected for regulatory applications: 

Set the regulatory "default option" {NDEF .. 1} which automatically selects stack tip dO'lo'rlwash, !!nal ?lu.:ce :1se, 
=uoyancY-1nduced dlsperslon (BID), and the appropriate wlnC profile exponents. 

Enter "0" for pollutant half-lite fo: all pollutants except tor S02 in an urban setting. This entry results in no decay 
: infinite half-life ) being calculated. For 502 in an urban setting, the pollutant half-life (in hours) should be set to '.0. 

_ . Inp'"lt Requirements 

Source data: Location, average emissions ra't8s and heights of emissions tor point and area sources. Poi .. t. source data 
requirements also include StaCK ga8 temperature, stack ga8 exit velocity, and stack inside di~eter for plume rlSB calculatlons 
!or pOlnt sources. 

Meteorological data: Stability wind rose (S~ deck day/night version), average mixing height and winc speed in each 
SLability category, and average a~ temperature. 

Receptor data: canes ian coordinates of each receptor. 

c. OUtput. 

Printed output includes: 

Average concentrations for the period of the stability wind rose data (arithmetic mean only) at each receptor, and 

Optional point and area concentration rose for each receptor. 

d. Type of Model 

CDH is a climatological Gaussian plume model. 

e. Pollut.ant Types 

CDM may be used to model prtcary pollut.ants. Settling and deposition are not treated. 

Source-Receptor Relationship 

CDH applies user-specified locations for all point sources and receptors. 

Area sources are input as multiples of a user-defined unit area source grid size. 

User spec1fied release heights are applied for individual point sources and the area source grid. 

Actua l separation between each source-receptor pair is used. 

The user may select a single height at or above ground level that app11es to all receptors. 

NO terrain differences betW'een Bource and receptor are treated. 

g. Plume Behavior 

CDM usee Briggs (19"69, 1971, 1975) plume rise equations. Opt10nallya plume rise-wind speed product may be input. for 
each point source. 
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Suck ~ip da.mwash aqua't.!on from Briggs (1974) is preferr ed. for regulatory use. The Bjorklund and 8C7W'ers (1962 ) equa: 
is also included. 

No plume r~se is calcula't.ed for area sources. 

Does no't. treat fumigation or building dcwnwash. 

h. Hor~zontal Winds 

Wind data are input as a stability wind rose (joint frequency distribution of 16 wind directions, 6 wind classes, ane 
stabi1i~y classes). 

Wind speed profile exponents for toe urban case (EPA, 1980) are used, assuming the anemometer heigh~ ~s at 1~ . 0 mete=s. 
-, 

i. Vertical Wind Speed 

Vertical wind speed is assumed equal to zero. 

j . Horizontal Dispersion 

Pollutants are assumed evenly distributed across a 22.5 or 10.0 degree sector. 

k. Vertical Dispersion 

There are seven vertical dispersion parameter schemes, but the following is recommended for =egulatory applications: 
Briggs-urban (Gifford, 1976). 

Mixing height has no effect until dispersion coefficient equals 0.8 times the mixing height; uniform vertical mixing 
assumed beyond tha~ poin~. 

Buoyancy-induced disperion (Paaquill, 1976) is included as an option. 

Perfect reflection is assumed at the ground. 

1 . Chemlcal Transformation 

Chemical transformations are treated using exponential decay. Balf-life is inpu~ by the user. 

m. Physica l Removal 

Physical removal is not explicitly treated. 

n. Evaluation Studies 

Irwin, J. 5., and T. M. Brown, 1985. A Sensitivity Analysis of the Treatmant of Area Sources by the Climatological 
Dispersion Model, Journal of Air Pollution Control Association, 35:359-364. 

Londergan, R., D. Minott, D. Wachter and R. Fizz, 1983. Evaluation of Urban Ai~ Quality Simulation Models, EPA 
Publicatlon No. EPA 450/4-83-020 , U.S. Environmental Protection Agency, Research Triangle Park, NC 

..., 

Busse, A. D. and J . R. Zimmerman, 1973. User's Guide for the Climatological Dispersion Model-Appendix E. EPA Publicat: 
No. EPA R4-73-024. Office of Research and Development Research Triangle Park, NC. 

Ztmmerman, J. R. , 1971. Some Preliminary Results of Modeling fram the Air Pollution Study of Ankara, Turkey, Proceedi~ 
ot the Second Meeting of the Expert Panel on Air Pollu~ion Modeling, NATO Committee on the Challenges of Modern Society, Paris 
France. 

Zimmerman, ~. R., 1972 . The NATO/CCMS Air Pollution Study of St. Louis, Missouri. Presented at the Third Meeting of the 
Expert Panel on Air Pollution Modeling, NATO Committee on the Challenges of Modern Society, Paris, France. 

A.4 Gaussian-Plume Multiple Source Air Quality Algorithm (RAM) 

References: 

Turner, O. B., and J. B. Novak, 1978. User's Gu1de tor RAM. Publication No. EPA-600/8-76-016 Vols a, and b. U.S. 
Environmental Protection Agency, Research Triangle Park, NC. CNTlS PB 294791 and PH 29(792). 

Reference: 
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Catalano. J. A., D. S. T".Irner, and B . Novak, 1987. Usar's Guida for RA/'! - Second Ed.it.io ... :':.5. !:'I\"~:=:".=lB:-:-:..a: ?ro':.ec':..:.:::-. 
Ager:c:-y. l'.esaarcn Tria=<; 1e Park.. NC. (Dist.ributed as part. o~ UNAMAP, Versl.on 6, OOC;.!%llSr:t.a":.l.on ) 

Avail4!:li.li'tY: 

This model is available as part of UNAMAP (Version 6). The computer code is available on magnet..:.:: t.ape !:==: :==?~t.e: 

Produc:-ts Nat.~onal Tecnr.l.cal Informat.ion Servl.ce : U. S. Depar~ant of C~rce, sp:!n;!ield, Vlr;inl.a 22~6: ?none ( 703 ) 48 7-465: 

Abst.ract: 

RAM is a st.eady-state Gaussian plume model for est.imating concentrationa of relatively stable po!l~t.a:'lt.s. ~o: ave:a;.:.~g 

t.~es from an hour t.o a day, from pol.nt and area sourcss in a rural or urban satt.:.n;. Level terral.:'I 1s ass~~. :a lc~ l at..:.ons are 
performed for each hour. 

a. Recommendat.ions for Regulatory Use 

RAM is appropriate for the follOWing applicat.ions: 

Point. and area Bourc:-es; 

Urban areas; 

Flat t.errain; 

Transport. distances less t.han 50 kilomeura; and 

One hour t.o one year averaging times. 

The follo~l.ng opt.ions should be selectad for regulatory applicat.ions: 

Set t.he regulatory "default option" to automat.ically select stack t.ip downwaah, final plume rise, buoyancy-induced 
dispersion (BID), a treatment for calma, the appropriate ~ind profile exponents, and the appropriate value tor pollutant halt
Eta. 

b. l nput Requirements 

Source data: Point sourcas require locat.ion, emission rate, physical stack height, stack. gas exit vel ocity, 9~ck inside 
diameter and stack gas temperature. Area sources require location, size, amiasion rate, and height of emission9. 

Meteorol og i cal data: 80urly surface weather dat.a from the preprocessor program RAMMET which provides hourly stabilit.y 
class, ~ind direction. wind speed, temperature, and m1xin~ hei~ht. Actual anemometer height (a single value) is also required. 

~ Receptor data: Coordinates of each receptor. Options for automatic placement. of receptors near expected concentration 
maxima, and a ~ridded receptor array are included. 

c _ OU t.put. 

Printed output optionally includes: 

One to 24 - hour and annual average concentrations at each receptor, 

Limited individual source cont.ribution list, and 

r 8ighest through fifth highest. concentrations at each receptor for period, ~lth the highest and high, second-high values 
!: lag~ed. 

c. Type of Mode l 

RAM is a Gaussian plume model . 

e . Pollutant Types 

RAM may be used to model primary pollutants. Settling and deposition are not treated. 

~ f. Source- Receptor Relationship 

RAM applies user-specified locations for all point aource. and receptors. 
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t. .. 'lrough X 

Area sources are input. aa mult.iples of a user - defined unit. &rea source grid SiZ9. 

~ser specified 6~ack height.s are applied fo:: individual poin~ sources. 

Up ~o 3 effec~ive release height.s may be specified for the area sources. Area sou::ce release he~;~~s axe a9s~d ~o t -
approp::iat.e for a 5 me~er per second wind and to be inversely proportional ~o wind speed. 

Actual separa~ion bet.ween each source-recapt.or pair is used. 

All recepeors are assumed t.o be at t.he same heigh~ at. or above ground level. 

No terrain differences between source and receptor are accounted for. 

g. Plume behavior 

RAM uses Briggs (1969, 1971, 1975) plume rise equations for final ris8. 

Stack ~ip downwash equation from Briggs (1974) ia used. 

A user supplied fraction of the area aource height. i8 treat.ed aa the physical heigh~. ~he r~nde:: ~s assumed ~o De 
plume r~se for a 5 me~er per second wind speed, and to be inversely proport~onal ~o wind speed. 

Fumiga~ion and building dcwnwaah are no~ ~aatad. 

h. Hor~zon~al Winds 

Con8t.an~, uniform (steady state) wind ia assumed for an hour. 

S~aight line plume transport is assumed to all downwind distances. 

separate wind speed profile exponents (EPA, 1980) for urban cases are used. 

i. Vertical Wind speed 

Vertical wind speed is assumed equal to zero. 

j. Hor~zontal Dispersion 

Urban dispersion coefficients from Briggs (GiffOrd, 1976) are used. 

Buoyancy-induced dispersion (Pasquill, 1976) is included. 

Six stability classes are used. 

k. Vertical Dispersion 

Urban dispersion coefficients f::om Briggs (Gifford, 1976) are used. 

Buoyancy-induced dispersion ( paaqu11l. 1976) is included. 

Six stability classBs are used. 

Mixing height 1s accoun~ed for with multiple reflections until ~he vertical plume standard deviation equals 1.6 ~1mes __ 
the mixing height; uniform vertical sizing is assumed beyond that point. 

Perfect reflection is assumed at the ground. 

1. Chem1cal Transformation 

Chemical transformationa are treated using exponential decay. Balf-life ia input by the uaer. 

~. Phyaical Removal 

Physical removal 1a not explicitly ~aated. 

n . Evaluation Studies 
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Ellis, E., P. Lou, and G. Dalzell. 1980. comparison St.udy of Measured anC Predic'tee CO!1cen-:.~a:.ic~s ... 1-::. -:.::e RA..~ !'!.ode: at. 
:-"'0 Pawe:- Plant.s AlO:1g LaKe E~ie. Second. Joint. Conference on App11cat.10ns of A!.~ Pcllut.loO:: Met.acrology, ~S'W O~l84 :l.S , .....n. 

EnVloro~~n'tal Research and Technology, 1980. S02 Monitoring 
and RAM (Urean) Model Comparloson St.udy in Sum:nit. Count.y, Ohio. Documan't P-3618-1S2, Envi~CX!:lDBnt.a: Researcr. , Tecnnolo~·. :n:::: •. 
Concord. MA, 1980. 

Guldberg, P. 8., and C. W. Kern, 1978. A Comparloson Validat.ion of t.he RAM and P~ Models fer Shert.-Ter= Ccnce .. :.ra:'~O:l.a 
in Two Urban Areas, Journal of Air Pollut.ion Cont.rol Aasociat.ion, 28:907-910. 

Rodanbosi, R. R., and. L. K. Peters, 1981. Evalua"ion of RAM Model for Clevelanc, Chio," Journal o~ Air Poll u:.~o:: Co:-:-:.~o: 

Assocloation, 31:253-255, 

Kennedy, K. H., R. D. Siegel, and M. P. Steinberg, 1981. Case-Spec!f!c Evalua .. lon of t.he RAM Atmospherloc Dispera~on 
~odel in an Urban Area, 74th Annual Meetlong of ~e Amarlocan Instit.ute of Cheml.cal Engineers, New Orleans, LA. 

Kummier, R. B •. B. Cho, G. Roginski, R. Sinha a nd A. Greenburg. 1979. A Comparat.ive Validat.ion of the RAM and Modifloed. 
SAl Modea for Short-Term 502 Concent.rat.ions in Detroit," Journal of Air Pollut.ion Control Association, 29:720-723. 

Londergan, R. ~., N. E. Bowne, D. R. Murray, E. Borenstein, and J. Mangano, 1980. An Evaluatloon of Short-Term Al.r 
Quali t y Models using Tracer St.udy Da~a. Report No. 4333, American Petroleum lns~itut.e, Washlon;t.0n. DC. 

Morgenstern, P., M. J. Geragh~y, and A. McXnight, 1979. A Compara~iva S~Udy of ~he RAM (Urban) and RAMR (Rura l) Models 
for Short-term 502 Concentrations in Metropoll. .. an Indianapolis. 72nd. Annual Meat.ing of ~he Air Pollution Co .. ~rc l Assoc~a~lon, 

Cincinnati, 08. 

Ruff. R. E, 1980. Evalua .. ion of ~he RAM Using t.he RAPS Data Baae, Contract 68-02-2770, SRI International, Menlo Park, 

Londergan, R., D. Minot.t., D. Wackt.er. and R. Fizz, 1983. Evaluation of Urban Air Quality s!mulat.ion Models. EPA 
PUblica .. ion No. EPA 450/4-83-020, U.S. Envl=onmental Pro~ection Agency, Reaearch Triangle Park, NC . 

n.S Industria l Source complex Hodel (ISC ) 

Reference 

Environmental Pro~ec~ion Agency, :986. Indust.ria: Source complex (ISC) Disparsion Model User's Guide, Second Edition, 
volumes 1 and 2. Publication Nos. EPA-4Se / ' ·S6 -00Sa, ano - OO Sb. U.S. EnVironmental Protection Agency, Research Triangle Park, 
NC. (NTIS PB86 234259 and PBS6 234267). 

Environmental prot.ection Agency. 1987. Indust.rial Source Complex (ISC) Disparsion Model. Addendum t.o the User's Guide. 
:.1.5. Environmental Protection Agency, ResQ&:-::~. '!'riangle PArk, NC . 

Availablli~y 

This model is available as part. o! ',,~ A."'\AP ( Vers!::~. 6 ) . The cO~1.:ter code is available on magne~ic tape from : Computer 
Products, Natloona l Technical Information Se:-"~::::e, U.S. :lep4~nt o! Con:marce , springfield, Virginia 22161, Phone (703) 487-
'650. 

Abstract 

The ISC model is a steady-state GaU8Slan plume 000e1 which can be used to asssss pollu~ant concentrations from a wide 
varl.ety of sources associated with an indu8~la l source ::~?lex . Thla codal can account for the following: settling and dry 
jeposition of particulates; downwash; area, :lne and vol~ sourCDS; ? l ~e rise as a func~10n of downwind distance; separat.ion 
~f point sources; and limited t.errain adJ u8~.nt.. It ope:.~ea lon bo~~ : o~9-term and short-term modes. 

a. Recommend~t.ions for Regulatory USB 

ISC is appropriate for t.he followlr.g applicatl.ona; 

Indus~ial source complexesi 

Rural or urban areas; 

Flat or rolling tarrain: 

Transport. distances les8 than SO k~lo~tera; ano 
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One hour t.o annual averaging t.ime •• 

The following options should be selected for re~~la~ry applications: 

For sho~ terc modeling, set. 'tile regulat.ory "default. option" (ISW(28) .. 1), which autc:nat.::'cally selects st.acK. c.;: 
downwash, final plume rise. buoyancy induced dispersion (BID), the vertical potent.ial temperature ;radier.~, a treatment !cr 
calms, the approprl.ate wind profile exponent.s, tile approp.::iate value fo.:: pollutant hal!-l!fe, ar'.c a rev1Bed ~~.:..:"c..:.:::; wa~e 

effee ... algorithm; set rural option (ISW(20) • 0) or urban opt.ion (ISW{20) .. 3); and ae .. t.he concent=at..:.o:. 0:;::-:':'0,. ( :S' .. ' ( 1 : _ . ' 

For long .. erm modeling, set. .. he regulat.ory "default. opt.ion" (ISW(22) • 0), which au .. oma .. ically selec .. s stack. t.!p 
downwash, tinal plume rise, buoyancy-induced dispersion (BID), the vertical potent.ial taperat.ure gracient, the appro;:r.late .... .:. 
profile exponent.s, and t.he appropr.:.at.e value for pollut.ant. half-life, and a rev1Bed build!::; waKe effects a l;c.::::'t.~; set ~~=a:" 
opt.ion (ISW(9) : 3) or urban opt.ion (ISW(9 ) ; 4); and set. t.he concent.rat.ion opt.ion (ISW(l) • 1; . 

_. Input. Requirements 

Source data : Location, emission rate, physlcal s .. ack height, 8 .. ack gaB exit velocit.y, stack. inside diamet.er, and st.ac~ 

gas temperature. Opt.ional inputs include source elevation, building dimenaions, particle .iZ8 distribution wiL~ corresponding ~ 
settling velocities, and surface reflection coefficients. 

Meteorological data: ISCST requ.:.res hourly s:.:rface weather data from the preprocessor program RAMMET, .. h.l.ch ;Jrovides 
hourly stability class, wind directl0n, wlnd speed. t.~perature, and mixing height. For ISCLT. ~nput includes stability wlnc 
rose (STAR deck), average afternoon mixing height, average morning mixing height., and average air temperature. 

Recepto.:: data: coordinates anc o;Jt.ional grounc elevat.ion for each receptor. 

c. Output 

Printed output options include: 

Program control paramet.ers, SOl.!rce dAt.a aDd receptor dAu; 

Tables of hourly meteorologica~ ca~a for eacr. specified day; 

"N" -:day average concentrat.ior. c= ~ot.al deposlt!On calculated at. each recept.or for any desired combinat.ions of sources; 

Concen~ration or deposition 
day or time period within the day; 

Va~;JeB calculatec ~cr any des·.lred. combinations of sources at. all receptors for any speci!i' 
• 

Tables of highest and second-t:;~eBt concentr4t.:on or deposit.ion values calculated at. each receptor for each specified ~ 
t.1me per.:.od during an "W'-day pariod fo.:: 4::y desireo cc::.:nnationa of sources; and tables of the maximum 50 concentration or 
deposition values; 

Calculated for any desired cO=.:J::-.atlons of so:.:..rces for each specified t.ime period. 

c. Type of Model 

ISC is a Gaussian plume model. 

e. Pollutant Types 

ISC may be used t.o model prl..:la r y polll.!tant6. 3ett. .l ~ng ar.c:: depOSition are treated. 

f. Source-Receptor Relationships 

ISC applies user-specified l oca:.:cns for po.:.:-. ... . :1ne, area a:.d volume sources, and user-specified recept.or locat.ions or 
receptor .r1ngs. 

User input topographic eleva:..:.o~ !or each receptor is :.:sec. El evat.ions above stack t.op are reduced t.o the stack top 
e l evation, i .e., "t.erra.:.n chopping". 

User input height above ground :evel may be \,;sed when nect,.~sary to simulate impact at elevated or "flag pole" receptors..., 
e.g., on buildings. 

Actual separation between eacr. so~ce-receptor pair is used. 

g. Plume Behavior 
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ISC uses Briggs (1969, 1971, 1975) plum. ria. equations fo: !~nal rise. 

Sta=k ~l? downw~sh equa~lon fro: Briggs ( 1974 ) is used. 

Revised building waka affects algorithm is uaed. For atacks higher than building height plua one-hal! ~he les8er o! ~ne 
building height or building width, ~he building wake algorithm of Bubar and snyder (1976) is usec . For lower staCKS, tn. 
buildlng wake algorithm of Schulman and SClre (SchulmAn Acd Banna, 1986) is used, but stack. ':.!p downwasr. and E:C are :-:~:. usee. 

For rolling terrain (terrain not abov. stack height), plume centerline i8 horizontal at height of tina1 rlse above 
source. 

F~lgation 19 not ':.reated. 

Horizontal Winds 

Constant, uniform (steady-state) wind is assumed for eacb hour. 

Straight line plume transport is assumed to all downwind distances. 

Separa .. e wind speed profile exponents (EPA, 1980) for both rural anc! urban cases are used. 

An optional trea~nt for calm winds is included for short term modeling. 

i . Ve~ical Wind speed 

Vertical wind speed is assumed equal to zero. 

j . Horizontal Dispersion 

Rural dispersion coefficients from Turner (1969) are used, with no adjus~nts for surface roughness or averaging time. 

Urban dispersion coefficients from Briggs (Gifford, 1976) are used. 

Buoyancy-induced dispersion (Pasquill, 1976) is included. 

Six stabil1 ty cl~saeB are used. 

k.. Vertical Dispersion 

Rural dispersion coefficients from Turner (1969) are used, with no adjustments for surface roughness. 

Urban dispersion coefficients from Briggs (Gifford, 1976) are used. 

Buoyancy-induced dispersion (Pasqui11, 1976 ) is included. 

Six scability classes are used. 

Mixing height is accounted for with multiple reflections until the vertical plume standard deviation equals 1.6 times 
the mixing height; uniform vertical mixing is assumed beyond that point. 

Perfect reflection is assumed at the ground. 

1 . Chemlcal Transformation 

Chemical transformaticns are treated using exponential decay . Time constant is input by the user. 

m. Phys1cal Removal 

Settling and dry deposition of part1cUla~es are treated. 

n. Ev~luation Studies 

Bowers, J. F., and A. J. Anderson, 1981. An Evaluation Study for the Industrial Source Complex (ISC) Dispersion Model, 
EPA Publication No. EPA-450/4-81-002. U.S. Environmantal Protection Agency, Research Triangle Park., NC. 
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BOW'ers. J . F .• A. J. Anderson, and W. R. Hargraves, 1982. Tesu of the Indus~rial Source Co=?lex ( rs:: ) !Hs?ers!.o;: ~OC' 

at ":.he Ar%tCo Kiddletown, Chio St.ee~ Mill, EPA Publica:':'on No. EPA-450/4-82-006. U.S. Env.:.ronmen~: Prot.ec":.~on Age"cy , R.8sear:::-. 
:r~angle Park. N::. 

Scire. J. S., and L. L. Schulman, 1981. Evalua~ion of ~he BLP and IS:: Models with SF6 Tracer Da":.4 and se~ Measuremen":.~~ 
at Aluminum Reduction Plants. Air Pollut.ion Control Associat.ion Specialt.y Conference on Dispersion ~odeling !cr Cc:plex So~rce 
St. Louis, l'O. 

Schul~n, L. ~., and S. R. Sanna. 1986. Evaluat.ion of Downwa.h Modificat.ions t.o t.he Industrial Source cccplex Model . ~ 
Journal of t.he Air Pollut.ion Cont.rol Associat.ion, 36:258-264. 

A.6 Multiple Point GaUSSlan Dispersion Algorithm with Terrain Adjustment. .(MPTER) 

Reference 

Pierce, Thomas D. and D. Bruce Turner, 1980. User ' s Guide for MPTER. EPA Publicat.ion No. EPA-600 / 8-80-016. ~.S . 

Environment.al Prot.ect.ion Agency, Research Triangle Park, NC. (NTIS No. PB-80-197361). 

Chico, T. and J.A. Catalano, 1986. Addendum t.o the User's Guide for MPTER. U.S. Environment.al Prctac":.~on Agency, 
Research Triangle Park. He 27711. (Dist.ributed as part of UNAMAP, Version 6, Docv~ntation) 

Availablli ty 

This model is available as par":. ot UNAMAP (Version 6). The computer code is available on magnet.ic t.ape frae: comput.er 
Product.s, Nat.ior.al Technical Information Service, U.S. Department of Commerce, Springfield', Virginia 22161, Phone (703) 487-
4650. 

Abstract 

MPTER is a Mult.iple Point. Source Algorithm. This algorithm is useful tor estimating air quality concentrations ot 
relatively non-reactive pollutants. Hourly est.imates are made ua~ng the Gau •• ian steady state model. 

a. Recommendat.ions tor Regulatory Use 

MPTER is appropriate tor the tollowing applications: 

Point sources; 

Rural or urban areas; 

Fla~ or rolling terrain (no terrain above stack height); 

Transport distances less ~han 50 kilometers; and 

One hour to one year averaging times. 

The following options should be selected for regulatory applications: 

Set t he regUlatory "default option" ( IOPT (25 ) = 1 ) to automa~ically select stack t.ip dcwnW"ash, final plume rise, 
buoyancy-induced d~spersion (BID), a traat.ment tor calms, the appropriat.e wind protile exponents, and the appropriate value 
pollutant half-lite. 

b. Input Requirement.s 

tor 

Source data: locat.ion, emission rate, physical st.ack height, stack gas exit velocity, stack inside diamet~, stack gas 
temperature, and optional ground level elevation. 

Meteorologica l data: hour ly surtace waather data from the preprocessor program RAMMET which provides hourly stabili~y 
class, wind direction, w~nd speed, temperature, and ~ixing height. Actual anemometer height (a single value) is alao required. 

Receptor data: coordinates and optional ground elevation tor each receptor. 

c . OUtput 

Printed output includes: 

One to 24-hour and annual average concentrations at each receptor; 
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Highest through f:!..!"tll highest concent.rat.ions at. each recept.or for pa.riocL .... i-:.h -:.he highes-:. a..-:.c ~.~r:;h , seco::c-!".:.;:: va1:;es 
! :'ag9OO; and 

:1=l~eC scurce cor.~=ibu~ion table. 

d. Type of Mode l 

MPTER is a Gausal.an plume model. 

e. Pollutant Types 

METER may be used to model primary pollut.ants. Set.tling and deposi-:.ion are not -:.raa't8d. 

f. Source-Receptor Relationship 

MPTER applies user-specified locations a! point sources and receptors. 

User input stack height and source characteristics for each source are used. 

User inpu-:. topographic elevation for each receptor is used. 

g . Plume Benavior 

MPTER uses Briggs (1969, 1971. 1975) plume rise equations for final rise. 

stack tip dowrrwash equation from Briggs (1974) is used. 

For rolling terrain (terrain not Above stack height), plume centerline is horizontal at height of final rise Above the 
source. 

Fumigation and building d~a.h are not trea~d . 

h. Horizontal Winds 

Constant, uniform (steady-state) wind is assumed for an hour. 

Stral.ght line pl ume transport 1s assumed to all d~ind distances. 

Separate wind speed profile exponents (EPA, 1980 ) for both rural and urban cases are used. 

i . Vertical Wind Speed 

Vertical speed is assumed equal to zero. 

j. Hori zontal Dispersion 

Rural dl.sper~l.on coefficients from Turner (1969) are used with no adjustments made for variations in surface roughness 
or averaging times. 

Urban dispersion coefficients from Briggs (Gifford. 1976) are used. 

Buoyancy-induced dispersion (Pasquill. 1976). is included. 

Six stability classes are used. 

~. Vertical Dispersl.on 

Rural d i spersion coefficients f rom Turner (1969 ) are used, w1~~ no adjuStmen~s made for variations in surface roughness. 

Urban disperSion coeffic1ents from Br1gga (Gifford. 1976 ) are used. 

Buoyancy- induced dispersion (Pasquill, 1976), is included. 

Six st4bility classes are uaed. 

Mixing height is accounted for with multiple reflectiona un~il the vertical plume standard devia~ion equals 1.6 ~1mes 
the mixing height; uniform vertical mixing is aasumed beyond that point. 
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Perfect reflection is assumed at the ground. 

Chemlca1 Tran6~orma~lon 

Chemical transformations are treated using exponen':ial decay. Balf-life is :In?\l': by t!'le user . 

m. PhYSlcal Removal 

Physical removal is not explic1~ly ~reated . 

n. Evaluation S~udies 

No specific studies for MPTER because regulatory editions of CRSTER And MPTER are equlval&,t. S~~cles fer CRS~R are 
relevan~ to MPTER as well (See page A-32). 

A.7 Single Source (CRSTER) Model 

Reference 

Environmental Pro~ect10n Agency, 1977. User's Manual for Single Source (CRSTER) Model. EPA Publicatlon No. EPA-450/2-: 
013. U. S. Environmental Protection Agency, Researct Triangle ParK, NC. (NTIS No. PE 271360). 

Catalano, J.A. , 1986. Single Source {CRSTER l Model. Addendum to the User'. Manual. U.S. Environmental Protection Agenc~ 
'aarch Triangle ParK, NC 27711. (Distrlbuted as part of UNAMAP, VarBlon 6, Documenta~ionJ 

This model is available as pa~ of tmAMAP (Version 6). The cClllpu~ar code is available on magnetic tape from: Computer 
Produc~s, Na~ional Technlcal Informat!on Service, ~ . S . Department of Commerce, springfield. Virgin1a 22161, phone (703) 487-
4650. 

Abstract 

...., 

CRSTER is a s~ady 8~ate, Gaus8lan d1aper8lon model de8igned ~o calculate concen~rations from point sources a~ a s1ngle 
· location in ei~her a rural or urban sett:ng. Bighest and high-8econd high concen~rationB are calcula~ed at each receptor for 1-
hour, 3-hour, 24-hour, and annual avera;:ng time. 

a . Reco~enda~ions for Regulatory Use 

CRSTER is appropr1a~e for t~e !o l low1ng app :~CatiOns: 

Single point sources; 

Rural or urban areas; 

Transport dist.ances less t.ha:'. ~: K.!.lomet.e:-8 ; and 

Flat or rolling t.errain ( no ~e::aln above B~=K helgh~ l . 

The following options shoulc oe aelected ! == regula~ry a~plic~~ions: 

Set. the regulatory "defau lt. c;:~~c :-:" .... hic!". a..:~=at.ically selects staCK ~ip downwaah, final plume rise, buoyancy-induced 
dispersion (BID). a treatment for cal:s , the apprc~=:ate wind ?rc!:le exponent.s. and ~he appropria~e value for pollutan~ half- __ 
lite . 

b. Input Requirements 

Source data: Emission rate, pnY8lcal staCK r.8lgnt, st.a=K 9a8 exit velocity, stack inside diameter, and staCK gas 
t.empera~ure. 

Me~eorological dat.a: Bourly s\.l!"face weat..he:- oat.a frOQ ~:le preprocasaor program RAMME'I'. Preprocessor output includes 
hourly 8tab11i~y class wind direc~io4' wlnd speed, ~8=perat.ure. anc c1xing height. Ac~ual anemometer heigh~ (a single value) ia ~ 

also requlred. 

Receptor data: require diatar.ce of each a! ~ne five recep~r rings. 

c. ou~pu~ 
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Prin~ed ou~pu~ includes: 

t.r.rough X 

E~gnest and second h~ghest concentrat~ons for t.he year at. each recept.or for averaging ~~es c! 
a user-select.ed averagln; t1me whic~ may be 2, " 6, 8 , cr 12 h~~rs; 

Annual arit.hmet.ic average a~ each recepwr; 

For each day, the highest 1-hour and 24-hour concentrations over the receptor field; and 

opt.ion for source contribut.ions to concentrations at selected recepwra. 

d . Type o! Model 

CRSTER i s a Gaussian plume model. 

e. Poll u~an:. Types 

CRSTER may be used w model primary pollutants . Settling &nd deposi~ion are not. tre&ted. 

~. Source- Receptor Rela~ionship 

CRSTER t.reat.s up t.o 19 point sources, no Ar84 sources. 

All point sources are assumed collocated. 

User input. 6tack heigh~ is used for each source. 

User input topographic elevat.ion is used for each receptor, but. must be below top of stack or program will tBrmina~e 
execution. 

Receptors are assumed at ground leve l . 

g. Plume Behavior 

source. 

CRSTER uses Briggs (1969, 1971, 1975 ) plume rise equations for !inal rise. 

StaCK t.ip downwash equation from Br!;gs (1974) is used • 
• 

For rolling terrain ( terrain not &nove s~ack helg~t ) , plume centerline is horizontal at height. of final rise above the 

F~igation and building dawnwash are ~ot. t.reated. 

h. Horizontal Winds 

Constant, uniform ( steady-state ) w:~= 1S assume~ ~ c = an hour. 

Straight line plume transport 1s aSB-...;::l8d to all C:ownwind dist&nces. 

Separate set of wind speed profile exp;:ments (EPA. 1980) for both rural and urban cases are used. 

i . Vert i ca l Wind speed 

Vertical wind speed is assumed equa ~ to zero. 

j . Hor i zontal Dispersion 

Rura l dispersion coefficients fro: ~~rner ( 1969 ) are used in ~7ER with no adjustments made for variations 1n 9urface 
roughness or averag~ng times. 

Urban dispersion coefficients from Briggs (Gi!forc, 1976) are u8ed. 

Buoyancy-induced disperSion (Pasqui ll . 1976) is included. 

Six stability classes are used. 

k. Vertical Dispersion 
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Rural dispers~on coefficien~s fro~ Turner (1969) are used wi~h no adjus~en~s ~de !o= su=face ro~gr~ess. 

Urban dispers~on coe!!icien~B from Briggimple s (Gifford, 1975 ) are used. 

Buoyancy-induced dispers~on (Pasquill, 1976) is included. 

Six stabili~y classss are uaad. 

Mixing heigh~ is accounted for with mUltiple reflec~ion. ~n~il the va~ical plume standard deviatlOn equa l s :.6 ~~es 
the mixing haigh~; uniform mixing is assumed beyond ~hat point. 

Pertect retlec~ion is assumed a~ the ground. 

1 . Chemical Transforma~ion 

Cha~cal transformations are treated using exponen~ial decay . Balf-lite is input by the user. 

~. Physical Removal 

Physlcal removal is not explicitly treated. 

n. Evaluation Studies 

Klug, W., 1974. Dispersion trom Tall Stacks. Fifth NATO/CCMS International Technical Meeting on Air Pollution Modeling, 
ue~rk. 

Londergan, R.J., N.E. Bowne, D.R. Murray, B. Borenstein, and J. Mangano. 1980. An Evaluation of Short-Term Air Quality 
Modela Using Tracer Study Data, Report No. ). American Petroleum In8titu~e, Washington, DC . 

Mills, M.T., R. Caiazza, D.O. Hergert, and D.A. Lynn, 1981. Evaluation ot Point Source Dispersion Models . EPA 
Publica~ion No. EPA-450/4-S1-032. U.S. Environmental Protection Agency, Research Triangle Park, NC. 

Hills, H.T., and F.A. Record, 1975. comprehensive Analysis ot Time-Concentration Relationships and the Validation ot a 
Single Source Dispersion Model. EPA Publication No. EPA-450/3-75-083. U.S. Environmental Protection Agency, Research Triangle 
?ark, NC. 

Mills, M.T., and R.W. Stern, 1975. Model Validation and Time-Concentration Analysis ot Three Power Plants . EPA 
Publication No. EPA-450/)-76-002. U.S. Environmental Protection Agency, Reeearch Triangle Park, NC. 

Londergan, R., D. Minott, D. Wackter, T. ~ncaid, and B. Bonitata, 1983. EvalUA~ion ot Rural Air Quality Simula~ion 
Models. EPA Publication No. EPA-450/4-83-0)3 . U.S . Environmental Protection Agency, Research Triangle Park, NC. 

TRC-Environmental Consultants, Inc., 1983. Overview, Results, and Conclusions for the EPRI Plume Model Validation and 
Development Project: Plaine Site, EPRI EA-)074. Electric Power Research Institute, Palo Alto, CA. 

A.S Urban Airshed Model (UAM ) 

~eferences 

Ames, ~., T. C. Myers, L. E. Reid, D. C. Whitney, S. B. Golding, S.R. Bayes, and S. D. Reynolds, 1985. SAl Airshed Model 
Operations Manuals-Volume I-User 's Manual. EPA Publication No. EPA-600/ 8-85-007a. U. S. Environmental Protection Agency, 
Research Triangle Par~, NC. ( NTIS No. PH 85-191567 ) . 

Ames, J. S . , R. Hayes, T. C. Myers, and D. C. Whitney, 1985. SAl Airshed Model Opera~ions Manuals-Volume II-Systems 
Manua l . EPA Publication No. EPA-600/8-85-007b. U. S. Environmental Protection Agency, Research Triangle Park. NC. ( NTIS No. PH 
85-191575). 

Environmental Protection Agency, 1980. Guideline for Applying the Airshed Model to Urban Areas. Publication No. EPA 
~ 5 0 / 4-80- 02 0 . U. S. Environmental Protection Agency, Research Triangle .Park, NC. (NTIS No. PB 81-200529). 

Availability 

The computer code is available on maqnetic tape from: Computer Products, National Technical Intormation Service, U.S. 
Department of Commerce , Springfield, Virginia 22161, phone (703 ) 487-4650. 

Abstract 
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UAM is an urban 9cale, three dimens10nal. grid type. numerical s1~~lat1cn codel. ~~e model i~co=p=:ateB a cO~QenseC 
photoch~~cal kinet~c& machanis: for u:can 4~sphere6 . The UAM is das~gned for co:p~~~ ~~ c:one I ~~ ) =Oi.=ei.~at~oi.S Ui.~e~ Si.C~

ter~. e?180C1C conc~tlon8 lasting one or two days resulting froe ~1SSlon8 of oxides c! i.~troge~ ( ~~x ) ~~c vo:at~:e C~;~~~= 
compounds (VOe ) . The model treats urb~~ VOC e~ss~ons 4S their careon-bond surrogates. 

a . RecolCDflndations for Regu14tory Use 

UAM is appropriate for the following applicat1ons: Single urban areas having Sl.gn!!! car.'t o:one a~"-oa~:1,CIE!nt ;:roole.::ls _ .. 
the absence of interurban aclssion tIansport.; and on. hour averaging time •• 

UAM has many optiona but no specific recommendations can be made 4t this time on a ~l options . ~he revl.ew!ng ager-cy 
should be consulted on selec'tion of options to be used in regulatory applicat.l.ons. At 'the present t!..me. tne ! o : ::'O\ou~~ O?tlons 
should be selected for regulatory applications: 

Om!'t 502 and AEROSOLS from the SPECIES packet for t.he CHEMPAR»! file; 

Set ROADWAY flag to FALSE in the SIMULATION packet for the SIH-CONTROL file; and 

Set. surface layer height to zero in the REGION packet for the AIRQUALITY, BOUNDARY, OIFFEREAK. METS::Al.AR.S. PTSOVRCE, 
REGIONTOP, r.:.MPE:RAXUR, TERRAIN, TOPCONC, and WIND files. 

b. Input Requirements 

Source data: Gridded, hourly emissions of PAR, OLE, ETa, ARC, CARB, NO, and N02 for low-level sources. CO is optional. 
Fer Ulajor elevated point 90urces, hourly em~ssions, stack height, stack diameter. exit veloc1't)', and exit tamperature. 

Meteorologica l data: Hourly, gridded, divergence free, u and v wind components for each vertical level: hourly gridded 
mixing height.s; hourly gridded surface temperat.ures; hourly exposure cla88; hourly vertical petential temperature gradient above 
and below the mixing height; hourly surface atmospheric pressure; hourly water mixing ratio; and gridded surface roughness 
l angths. 

Air quality dat.a: Concent.ration of 0), NO, N0 2, PAR, OLE. ETa, ARO, CARB, PAN, and CO at. the beginning of the simulation 
for each grid cell; and hourly concentrations of each pollutant. at each level along t.he inflow boundaries and t.op boundary of 
~he modeling region. 

Other data requirements are: Hourly mixed layer average. N02 photolysis rates; and o%one surface uptake resistance along 
wi th a9sociated gridded veget.ation (scaling) factors. 

c. OUt.put 

Print.ed OUtpUt includes: Gridded inst.antaneous concentration fields at user - specified t.ime int.ervals for user-specified 
pollutants and grid levels; Gridded time average concentra~ion fields for user-specified time intervals, pollutants, and grid 
levels. 

d. Type of Model 

UAM is a-three dimensional. numer~cal, phot.och~cal grid model. 

e. Pollut.ant Types 

UAM may be used to model ozone (0) formation from oxides of nitrogen (HOX) and volatile organiC compound (VOC) 
emi ssions. 

r. source-Receptor Relat.ionship 

Low-level area and point source emissions are specified within each surface grid cell. 

up to 500 UlaJor point sources are allowed. 

Sourly average concentrations of each pollutant are calculated for all grid cells at. each vert.ical level. 

g. Plume Behavior 

Plume rise 1s calculated for major point sources using relationships recommended by Brigg8 (1971). 

h. Horizontal Winds 
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See Input Requirements. 

_ . Vertical Wine speed 

Calculated at each vertical grid cell interface from the ma •• continuity relationship us~n9 the ~npu~ ~r.ddeC hor~:on~: 
wind field. 

j. Horizontal Dispersion 

Borizon~l eddy dif f us ivity is set to a user specified cons~nt value (nominally 50 m2/s). 

Vertical eddy diffusivities for un8~ble and neutral conditions calculated using relationships o! Lamb et al. (1977); 
for stable conditions , the relationship of Businger and Arya (1974) is employed. Stability class, fric':.1o n velocit.y, and "'.on~~

Obukhov length deterc~ned us~ng procedure of Liu et al. (1976) . 

Chemical Transformation 

UAM ezploys a simplified version o! the Carbon- Bond II Mechanism (CBM - II) developed by Whitten, Killus, and Rego ( 1980 ) 
cmploy~ng var10US steaDy-state approximations. CBM-II is further s~mplified during nighttime hours to ~c?rove c~pu~~~onal 
efficiency. CBM-II utilizes five caroon-bond s pecie. (PAR-slngle bonded carbon atoms; OLE-terminal double bonded carbon atoms; 
ETa-ethylene; ARC-alkylated aromatic rings; and CARS-aldehyde., ketone. , and .urrogate carbonyls) which serve as surrcgat:es for 
t.he large variety of emitted organic compounds in the urban atmOsphere. 

m. Physical Removal 

Dry deposition of ozone and other pollutant specles are calculated. Vegetation (scaling ) factors are applied to t.he 
reference surface uptake resistance of each species depending on land use t.ype. 

n. Evaluat.ion St.udies 

Builtjes, P.J.B., K.D . van der Hurt, and S.D. Reynolds , 1982. Evaluation of the Performance of a Phot.ochemical 
Dispersion Model in Practical Applica~ions, 13th Internat.ional Technical Meet.ing on Air Pollution Modeling and It.s Applicat.ion, 
Ile des Embiez. France. 

Cole, H.S., D.E. Layland , G.K. Moss, and C.F. Newberry, 1983. The St.. Louis Ozone Modeling Project. . EPA Publication No. 
EPA 450/4-83 - 019. U. S. Environmental Protect.ion Agency, Research Triangle Park, NC. 

Dennis, R. L . , M. W. Downton, and R.S. Keil, 1983. Evaluat.ion of Performance Measures for an Urban Photochemical Model. 
EPA Publica~ion No . EPA 450/4-83-021. U.S. Environmental Protection Agency, Research Triangle Park, NC. 

Haney, J . L. and T.N. Braverman, 1985. Evaluation and Application of the Urban Airshed Model in the Philadelphia Air 
Quality Control Region. EPA Publicat.ion No. EPA 450/4-85-003. U.S. Environmen~l Protection Agency, Research Triangle Park , NC. 

Layland, D.E. and E.S. Cole, 1983. A Review of Recent ApplicAt.ions of the SAl Urban Airshed Model. EPA Publication No. 
EPA 450/4-84 - 004. U.S. Environmental Prot.ect~on Agency, Research Triangle Park, NC . 

Layland, D. E., S .D. Reynolds, B. 80go and W.R . Oliver. 1983 . Demonstration of Photochemical Grid Model Usage for Ozone 
: ontrol Assessment. 76th Annual Meeting of t.he Air Pollut.ion Cont.rol Association, At.lanta, GA • 

. Reynolds, S.D . , H. Hogo, W.R. Oliver, L.E. Reid, 1982. Applicat.ion of the SAl Airshed Model to t.he TUlsa Metropolit.an 
Area, SAl No. 82004. Systems Applications, Inc., San Rafael, CA. 

Schara, K.L. and J.B. Shreffler, 1982. Final Evaluat.ion of Urban-Scale Photochemical Air Quality Simulat.ion Models. EPA 
Publication No. EPA 600/3-82- 094. U.S. Environmental Prot.ect.ion Agency, Research Triangle Park, NC. 

Seigneur, C., T.W. Tesche, C.L. Reid, P.M. Roth, W.R. Oliver, and J.C. Cassmassi, 1981. The sensit.ivit.y of Complex 
Photochemical Model Est.imates t.o Detail In Input Informa~~on, Appendix A-A Compilat.ion of Simulat.ion Results. EPA Publication 
No. EPA 450/4-8l-031b. U.S. Environmental Protect.ion Agency, Research Triangle Park, NC. 

Stern, R. and B.Scherer, 1982. Simulation of a Phot.ochemical Smog Episode in the Rhine-Ruhr Area with a Three 
Dimensional Grid Model. 13t.h Int.ernational Technical Meet.ing on Air Pollution Modeling and Its Applicat.ion, Ile des Embiez, 
France. 
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Te9che, T.w., W.R. Oliver, B. Bogo, P. Sax.ana and J.t. Haney, 1983. Volume IV-AssBssman~ c! KOx Ecis9~O~ co~~o: 
Requlremen~9 in tne South Coas~ Air Basin-Appendix A. Performance EvalU4~ion of t~e syste:s Ap?lica~lons ~r9hec ~OdB: !or ~~e 
26-27 June 197, 03 Episode in the South Coast Air Basi~, SYSAPP 83/037 . Systems Appl~ca~lons, l ~c .. S~~ ~a!ae:. :A. 

Te9cne. T.W., W.R. Oliver, H. Bego, P. Saxeena and J.1. Baney, 1983 . Volume IV-As •••• mant of K~x E=l9slcn Co~~=l 
Requirements in tne South Coa.~ Air Basin-Appendix B. Performance Evaluation of the Systems Applicatlons ~rs~e~ Mode l ~-- t~e 

7-8 Novemoer 1976 N02 Ep1sode in the Sou~h Coas~ Air Ba.1n, SYSAPP 83/038. Sy.tem. Appl1ca~ion s, Ino., San Rafae:, ~ . 

A.9 Offshore and Coastal Dispersion Model (OCD) 

Reference 

Hanna, S . R., :.l. Schulman, R.J. Paine and J.E. Pleim, 1984. The Offshore and Coastal Dispers~o~ (C~ l Model User's 
Guide, Rev1sed. OCS Study, MMS 84- 0069. Env~ronmental Re.earch and Technology, Inc., Concord, MA. (h7IS PB 86-159803) 

Availability 

The above user's guide is available for $40.95 from NTIS. The computer tape is available fr~ NTIS as nuzber PS8S-246l06 
a~ a cost o! S800. 

L- Techn~ea l Conuet 

Minerals Management Service, 12203 Sunrise Valley Drive, Mail Stop 644, Reaton, VA 22091, ATTN: ~i~chell Baer. 

A.bs"ract 

oeo is a straight-line Gaussian model developed to determine the impaCt of offshore emissions from point sources on the 
air quality of coastal regions. oeo i ncorporates overwater plume tranaport and dispersion as well as changes ~hat occur as the 
plume cr09ses the 9horeline. Hourly meteorological data are needed from both otfahore and onshore locations. These include wa~er 
surface temperature and overwater e.ir temperature and relative humidity. 

Some of the key features include platform building dcwnwash, partial plume penetration into elevated i nversions, direct 
use of turbulence intensi~ies for plume dispersion, interaction with the overland internal boundary layer, and cont1nuous 
shoreline fumigation. 

a. Recommendations for Regulatory Use 

OCD has been recommended for use by the Minerals Management Service for emission. located on the Outer Continental Shelf 
(Federa l Reg1ster 50 , ~ 2248, 28 March 1985 ) . OCD 1s applicable for ovBrWater sources where onshore recep~ors are below the 
l~est source height. Where onshore receptors are above the lowest source height, offshore plume transport and dispersion may be 
~odeled on a case-by-cage basis in consultation with the EPA Regional Oftice. 

b . Input Requirements 

Source data: Point source location, pollutant emission rate, building height, staCK height, stack ge.s temperature, staCK 
inside diameter. s~ack gaB exit veloci~y, BtaCK angle trom vertical, elevation of BtaCK base above water surface and grldded 
speclf~catlor. of the land / water surfaces. As an op~io~, emission rate, stack gas exit velocity and temperature can be varied 
hou=ly. 

He~eorological data (overwe.ter): Wind direction, wind speed, mixing height, relative humidity, air temperature, water 
surface temperature, vertical wind direc~ion ahear (optional ) , vertical temperature gradient (optional), ~urbulence intensities 
(opt i ona l ) . For all meteorological input variables, hourly data a r e preferred to clima~ological values. 

He~eorological data (overland): Wind direction, wind speed, temperature, stability clas8, mixing height. 

Receptor data : location, height above local ground-level, ground-level elevation above the water surface. 

c. O:..:~put 

All input options, specification of sources, receptors and land/water map including locations of sources and receptors. 

Summary tables of five highest concentrations at each receptor for each averaging period, and average concentration for 
entire run period at each receptor. 

Optional case study printou~ with hourly plume and recept or characteristics. 
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Concen~rat~on filea vritten to disk or ~~ can b. used by ANALYSIS p08't~roceasor to produce 'the highest concen:.rat~c~s 
for each receptor, ~he cu=ulative frequency distributions for each receptor, ~e L5oula:.~=~ of all ccr.ce~:.rat~cns exceed~r.g a 

;:ven t~~eshold, and 'the manlpulation of hou=ly concentra't~on filea. 

c. Type of Model 

OCD is a Gaussian plume model constructed on 'the fram ... ork of the MPTER model. 

e. Pollutant Types 

aeo may be used to model primary pollutants. Settling and depOSition are not treated . 

•. source-Receptor Relationship 

Up to 250 point sources and 180 receptors may be used. 

Receptors and sources are allowed at any location. 

The COAstal configuration is determined by a grid of up to 3600 rac~nglea. Each element of the grid is deslgnated as 
either land or water to identify the coastline. 

g. Plume Behavlor 

As in MP'I'ER, the basic plume rise algorithms are based on Briggs' recommendations. 

Momentum rise includes consideration of the s~ck angle from 'the vertical. 

The effect of drilling platforms, ships, or any overwatar obstructions near the source are used to decrease plume rise 
following the approach of the BLP model. 

Partial plume penetration of elevated inversions is included using the suggestions of Briggs .( 1975) and Weil and Brower 
( 1984 ) . 

If overwater conditions are s~ble and overland conditions unstable, the Deardorff-Willis (1982) fumigation model is 
used to simulate the entrainment of the plume in the rising thermal internal boundary layer. The f~9ation calculations are 
used only if the concentrations are lower than those resulting from the change to overland dispersi~n coefficients at the 
water /land interface . 

h . Horizontal Winds 

Constan~, uniform wind is assumed for each hour. 

OVerwater wind speed can be estima~ed from overland vind 8peed using relationship of Bau (1981). 

Wind speed profiles are estimated using similarity theory (Businger 1973). Surface layer fluxes for these formulas AIe 
cal c ulated from bulk aerodynamic methods. 

_. Vertical Wind Speed 

Vertical wind speed is assumed equal to zero. 

j . Horizontal Dispersion 

Lateral turbulence i ntensity is recommended a8 a direct estimate of horizontal disparsion. If lateral turbulence 
intensity 1s not available, it is estimated from boundary layer theory. For wind speeds less than 10 m/s, lateral turbulenc.e 
intensity is assumed inversely proportional to wind speed. 

Horizontal dispersion may be enhanced because ot obstructions near the source. A virtual source technique, as in the BLP 
model, is used to simulate the initial plume dilution due to downwash. 

Formulas recommended by PaBquill (1976) are used to calculate buoyant plume enhancement and wind direction shear 
enhancement. 

At the water/land interface, the Change to overland diapersion rates 1s modeled using a virtual source. The overland 
dispersion rates can be calculated fram either lateral turbulence inten.ity or the Turner (1969 ) coefficients. The change is 
implemented where the plume intercepts the rising internal boundary layer. 

l 
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k, Vertical Diaperaion 

ver':.ical ~.' .. ::b:.llence intensity is recoCllllended as a cHrect. estimate o! ver-::.:a! c.lspers::.o::. :~ no':. ",v4':':a::"e . ':.:':=:l:.:.l en::e 
::.nt.ensi t.y l.5 eS!:lmat.ed f ro:::;, boundary layer theory. For very stable conditions, ve=-tlca': clspers::.on ::.s ",::'so a ~:.;:-.::-:.::.=n 0: :a;::se 
rate. 

Vertical dispersion may be enhanced. because of obstruct.iona near the source . A vi~ual source t.ecr~-:.::.::;ue , . as _ .. ':!ie E.:? 

model, is used t.o 6~ulate the initial plume dilution due to dcwnwaan. 

Formulas recoCllllended by Pasquill (1976) are used to calculate buoyant plume enhancement. 

At the wat.er/ land interface, t.he cnange to overland dispersion rates is modelae us::.ng a vlr,:ual so:.:.rce. ~!ie overland 
disperslon rat.es can be calculated from either vertical turbulence intensity or the Turner ( 1969 ) coefflclent.s . =he cnange ::.s 
i mplemented where the plume intercepts the rising internal boundary layer. 

Chemlca l Transformation 

Chemical transformations are treated using exponential decay. Different. rat.es can be specified by mor.~~ and by day c= 

~ . Physlca l Remova l 

Physical removal is also treated uSl.ng exponent.ial decay. 

n . Evaluation Studies 

Banna, S.R., L.L. Schulman, R.J. Paine and J . E. Pleim, 198'. The Offahore and coastal Dispersion (OCO ) Model User's 
Guide, Revl.sed. OCS Study, MHS 84-0069. Environmental Research. Technology, Inc., Concord, MA. ( NTIS No. PB 86-159803 ) 

Hanna, S.R., L.L. Schulman, R.J . Paine, J.E. Pleim and M. Baer, 1985. Development and Evaluation of the Offshore and 
Coastal Disperaion (OCO ) Model. Journa l o! the Air Pollution Con~ro l ~aocia~ion, 35:1039- 1047 
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B.9 l.ongz 

B.IO Maryland Power Plant Sitlng Program (PPSP) Model 

E.ll Mesoscale Puff Modal (MESOPUFF II) 

B.12 Mesoscale Transport Diffusion and Deposition Model for Indus~ial Sources (MTODIS) 

B.13 Models 3141 and 4141 

B.14 Mult1.!nax 

S.15 Multiple Point Source Diffuslon Model (MPSDM) 

S.16 Multi-Source ( SCSTER) Model 

E.17 Pacific Gas and Electric Plumes Model 

B. 1S Plmstar Air Quality Simulation Model 

E. 19 Plume Visibility Model (PLUVUE II ) 

B.20 Point, Area, Line Source Algorithm (PAL) 

.E . 21 Ranc!oc Walk Advection and Dispersion Model (RADM) 

B.22 Reactive Pl ume Model (RPM-II) 

E.23 Regional Transport Model (RTM-II) 

B.24 Shortz 

B. 25 Simple Line-Source Hodel (QMLlNE) 

B.26 Texas Climatological Model (TCM) 

E. 27 Texas Episodic Model (T£MJ 

B.28 Avacta II Mode l 

B. REF References 

B.O Introduction 

This appendix summarizes key features of retined air quality models that may be c onsidered on a case-by-ca8e basis for 
individual regulatory applications. For each model, intormation is provided on availability, approximate cost in 1986·, 
regulatory use, data i nput, OUtput format and options, simulation of a~spheric physics and accuracy. These summaries are based 
directly on information supplied by the model developers and have been included without change. The Models are listed by name in 
a l phabetical order. 

FOOTNOTE: -All models on UNAMAP (VerSion 6) are available from NTIS at a price consistent with the previous version of 
UNAMAP. 

There are three separate conditions under which these models will normally be approved for use: first, it a 
demonstration can be made that the model produces concentration estimates equivalent to the estimates obtained using a preferred 
mode l ( e.g. the max~um or high, second-high concBntration is within 2\ of the estimate using the comparable preferred model); 
second, if a statistical performance evaluation has been conducted using measured air quality data and the results of that 
evaluation indicate the model 1n appendix B performs better fo~ the application than a comparable model 1n appendix A; and 
~h~ rd, i! there is no preferred model for the specific 4pplic4t~on but a refined model is needed to satisfy regulatory 
requirements. Anyone of these three separate conditions may warran~ use of these models. See section 3.2, Use of Alternative 
Models, for additional details. 

Many of these models have been subjected to a performance evaluation by comparison with observed air quality data. A 
summary of such comparisons tor models contained in this appendix is included in "A survey ot Sutistical Measures of Model 
Performance and Accuracy for Several Air Quality Models," EPA-45014-:83-001. Where possible, several of the medels contained. 
here~n have been subjected to rigorouB evaluation exercises, including (1) statistical performance meAsures recommended by the 
American Meteorological Society and ( 2) peer scientific reviewa. 
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E.1 Ai r Quality Display Hodel (AQDM) 

Reference 

TRW systems Group, 1969 . Air Quality Display Hodel. prepared for National Air Pollu~ion Contro l A~~n~s~at~o~, DHEW, 
~ .S. Public Health Service, WashingtOn, DC. (h~I5 No. PE 189194). 

Ava i lability 

The above User ' s Guide is available from NTIS at a cost of 116.95. This mod.l is available at no cost in the to:c of a 
?unched card deck troe: Library Services, MD-35 , U. S. Environmental Pro~ction Agency, Research Triangle Park. Nortt Ca:o l !na 
27711 . At tn : Ann Ingram. 

Abstract 

AQDM is a climatolog1cal steady at4te Gaussian plume model that estimates annual arithmet1c average s ul f ur c ~QX~de and 
particulate concentrat~ons at ground leve l in urban areas. A statistical model based on Larsen ( 1971) is used to transform the 
aver age concentration data froc a limited number of receptors into axpe~ed geometric mean and maximum concentration values tor 
several different averaging times. 

a . Recommendations for Regulatory Use 

AQDM can be used if it can be demonatrated to estimate concentrations equivalent to thoae provided by the preferred 
model f or a g i ven application. AQDM must be executed in the equivalent mode. 

AQDM can be used on a case-by- case basis in lieu of a preferred model it it can be demonstrated. using the criteria i n 
section ) .2. that AQDM is more appropr1ate to: the specifiC application. In this ca •• the model options / modes which are most 
appropr 1ate for the application should be used. 

b . Input Requirements 

Source da~ requ1rements are: Average emissions rates and heights of emissions for point and area sources; stack gas 
temperature, stack gas exit velocity , and stack inside diameter for plume rise calculations for point sources . 

Meteorologi cal data requi rements are: Stability wi nd rose (STAR deck) , average afternoon mixing hsight , average morning 
c 1Xi ng he1 ght. a nd average a i r temperature. 

Receptor da~ requirements are : * Number and locations of receptors . If the Larsen transform option is to be used to 
e stimate s hort averag~ng time concentrations. measured standard geometric deviation of concentrations is requi r ed . 

c . Output 

Printed output includes: 

One mon~ to one year average concentrations (arithmetic mean only ) at each receptor; 

Optional arbitrary averaging time by Larsen ( 1971) procedure (typically 1-24 hr ) i and 

Optional individual pOint, area source cu l pability l ist for each receptor. 

d . Type of Hodel 

AQDM is a Gaussian plume model . 

e . Pollutant Types 

AQDM may be used to model non - reactive pollutants. Settling and deposition are not treated, 

. . Source Receptor Relationship 

AQDH applies user - speci f ied locations and stack height for each point source. 

AQDM USBS any location and size for each area source. 

Up to 225 receptors may be located on uniform rectangular grid. 

Up to 12 user-specified receptor locations are permitted. 
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Unique releaae he~ght 1e used for each point and area .ource. 

Receptors are a8sumed to be at ground level. 

No terrai;} differences be'tWeen source and receptor are trea~d. 

~. Plume Behavior 

AQDM uses Briggs (1969) plume rise formulas. 

No plume rise is calculated for area sources. 

Fum~gation and downwash are not treated. 

Zero concentration 1s assumed when plume height is gr8A~r than mixing height. 

Hor~zontal Winds 

Wind data are i nput as stability wind rose (joint frequency distribution) of 16 wind directions , SlX w~nc speed classes, 
and !~ve stability c l asses. 

No varlatlon in w~nd speed with height is assumed. 

Constant, uniform (staady-8~te ) wind is Assumed. 

i . Vertical Wind Speed 

Vertical wind speed is assumed equal to zero . 

j . Horizontal Dispersion 

Pollutants are Assumed evenly distributed across A 22.5 degree .ector. 

Frequency of occurrence of a meteorologicAl state is interpolated between aector center linea. 

Averagln; times f rom 1 month to 1 year or longer are treated. 

K. Vert ica l Dispersion 

Rural dispersion coefficients from Turner (1969) are uaed. 

Five stabil i ty c l asaea are aa defined by Turner ( 1964). Stability clas •• a E and F are combined, and assigned disparsion 
values equivalent to stability class D. 

Neutral stability is split internally lnto 50\ day, 40\ night, with the two differing only in the treatment of mixing 
helght . 

Mixing height is a function of a single input afternoon mixing height a single input morning mixing height, modified by 
the stability class. 

1 . Chemical TransformAtions 

Not treated. 

roo Physical Removal 

Not treAted. 

n. Evaluation Studles 

NcNidar, R.R., 1977. Variability Analysis of Long-term Dispersion Models. Joint Conference on AppliCAtions of Air 
Pollution Meteorology, American Meteorology Society, 29 Nav.-2 Dec., 1977, Salt Lake City, UT. 

Turner, D.B. , J . R. Zimmerman, and A.D. Busse, 197 3. An Evaluation of Some Climatological Dispersion Models . In Appendix 
E, User 's Guide to the ClimAtological Dispersion Model, EPA Public.lItion No. EPA-R4-73-024, Environmental Protection Agency, 
Research Triangle Park, NC. 
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Londergan, R.J., D.B. Minott, D.J. Wachter and R.R. Fizz, 19B3. Evaluation of Urban Air Quality Si.::1Jla~ion ~odels, ;;:FA 
?ublication No. EPA-(SO/4-B3-020, U.S, Envi:-onmental Prot8C':.ion Agency, Resea:-c~ Tria.~;le ParK, N~ .. 

0.2 Air Resources Reg~onal Pollution Assessment (ARRPA) Model 

Reference 

Mueller, S.F . , R.J. Valente, = . L. Crawford, A.L. Sparks, and L.L. Gautney, Jr., 19B3. Description of ~,e ~= Reso~ce& 
Regional Pollution Assessment (ARRPA) Model. TVA/ONR/AQB-83/14. Tenne .... Valley Authority, Muscle Shoals, ~. 

Availability 

The computer code and sample input for this model on magnetic tape and a copy of the User's Guide are avail&ble !=o~: 
Computer Services DeveloplDBnt Branch, Office of Natural Resources and Econoeic Development. Tennessee Valley Autho:-:.::}", OSW'HA, --, 
Muscle Shoals, Alabama 35660, phone (205) 386-2985. A hard copy of the model output corresponding w~th the sacple 1n?1J~ 1S also 
available. The cost of copying model information to a buyer - supplied 2400- t': . , high dans1ty tape is estimated to be aocu~ SlOO. 
The User's Guide is free of charge. 

Abstract 

The ARRPA model is a medium/long-range segmented-plume model. !~ is designed to compute ai= concentrations and surface 
dry mass deposi~ion of sulfur dioxide and sulfate. A un1que feature of the model is ita use of prognostic meteorological output 
from the National Weather service Boundary Layer Model (BLM). Boundary layer conditions are computed by the BLM on a g:-id w1th a 
spatial resolution of BO km, and are arch1ved in intervals of 3 hours. BLM output used by this medel includes three dimensional 
wind field components and potential tempara~ure at 10 heigtt levels from the surface through 2000 m above tne surface. 

a .. Recommendations for Regulatory Use 

Use of the medel for transport dis~~~ces of less ~~an 10 km 1& not recommended. For 10 km to beyond 50 km, there is no 
specific recommendat10n at the present t~lDB .. 7he model may be used on a caBe-by-case basis. 

o . Input Requirements 

Source data requirements: Location ( l atitude and longitUde), stack height, stack diameter, stack gas exit velocity, 
stack" gas temperature, S02 emission rate, SO~ emission rate, stack baae elevation. 

Meteorological data requirements: Ec:..::-.!y wind !!e l c comp:ments ( u,v,w), potential temperature (9), Pasquill-Gifford 
stability class and mixing height . TheBe~aLa are obta~nee as outpu~ ~:-cc the BLH output preprocessing program called HDPP (S.F. 
Mueller and R.J .. Valente, 1983). Required :.r.p:..:: ~o MDPP .:.& ELM output : :.n three-hour intervals) of u, v, w, and B, surface layer 
friction velocity ( u·) and surface layer va 1:":88 of the inverse Mon~n-Obukhov length (L -1) . 

Receptor data requirements: Griddec receptor array coordinauss (x and y) and receptor heights (z) from a receptor 
preprocessing program called HEIGHT. HEIGH: ~:-oduce& a user-designed Array of points which may be skewed up to ~ 90 degrees 
relative to the medel x axis. The elevatior. c~ B4ch recep~o:- 1s adjusted to give height above smoothed medel terrain. Non
gridded receptors can be specified using 1a:..~ :".1de/long:' tuoe coordinates .. 

C." Output 

Printed output includes: 

Listings of input parameters (exee?: :or mateo:-c.~.:.cal data ) ; 

Listing of hours processed and flai& :or misS1r.; ca~ pariecs .. 

Disk output: Parameters for contro:::.ng analYS1& and printo:..:: c?~.:.ons in the postprocessing program called ANALYSIS; 
hourly 502 and 504 air concentrations and C=1" oeposlt1o:-.. a.::ounts a: ea= .. ·. receptor. 

Optional printed OUtput: '!'Wo prcgra:a are availc.e fo!" c!!sp.s),,:::; codel output-DISPLAY and ANALYSIS; DISPLAY prints OUt 
hourly gridded concentration and/or deposl::O:: fields fc: ~ser-sp8C:: : ec ::me per~ods; ANALYSIS prints out (1) the five highest 
concentrations of S02 and/or SO, at each receptor for 1-no:..:r, )-nour , c ?:~en4l) and 24- hour (optional) averaging periods, (2) 
average S02 and/or S04 concentrations at B4C:: receptor tor ~e entire an4lysis period and (3) gridded S02 and/or S04 dry 
depOsition amounts for the day having the g:-eatest dry aepoa1tion anc !or the entire analysis periOd. 

d. Type of Model 

The ARRPA model 1s a Gaussian segcer.ted-plume coca: .. 
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e. Pc: i utant TypeS 

•. Source-Receptor Relationship 

One source i& treated per model run, though results from Beveral aourcBs may be aupe=~poseG . 

Either cons~nt or variable emission rate. may be u.ed. 

Receptors ( uP to 100 ) in gridded network may have different elevations. 

Height o! recep'tors above ground is variable . 

g. Pl ume BehaVlor 

Pl ume rise is computed in a piecewlse-con'tlnuous manner 'through discrete model layers (Mueller. et al., 1983) . 

Pl ume can be isolated from 'the ground (lofting ) . 

Pl ume he l ght varies in time and space. 

h . Horizontal Winds 

Hourl y horizontal wind components, specified at 80-km intervals across the model grid, are spatially lnterpol ated and 
vertically averaged through the plume depth to get plume transport vectors. A modal option is available that uses the wlnd 
vector near the vertical plume center instead of compUtlng a vertically-averaged vector . 

• . Vertical Wind Speed 

The mass-conserving BLM wind field used in thia model providea vertical wind components that vary horizontally and 
vertically, and are used to adjust plume helght. 

j. Horizontal Dispersion 

piume half - width (Oy) growth goes t~.rough four stages: 

• 
( 1) Growth follows Turner curves !or Oy<lOOO c; 

( 2 ) A transition 1n growth behavior ~=Om Turnar curves to dynam1cal-statistical (Langevin ) theory occurs for 1000 m < 0y 
< 6000 m: 

( 3 ) Growth is based on dynamdcal-stat.lstical theory tor 0y > 6000 m; eddy ditfuslvlty computed from Pasquill-Gifford 
stability class; 

( 4) Growth approaches that descr':'De~ 0)' Taylor' S st.atist.ica l t.heory ( limit of dynamlcal-st.4tistiCal theory for time muc h 
l arger t.han t.he Lagrangian time corre l a t lc:-. · !or 0y > 10:: :' ~. 

~ . Vertical Dispersion 

Plume hal f - depth (oz ) growth is Das8C on combln a~.:.on of Brookhaven curves for elevated plumes and Turner curves for 
near- ground plumes. 

Vertical plume st.ructure is Gau8s1an. with SUpeCl:POSed re!l.et.lon terms, until 0z becomes sufficiently large tha't a 
vertical l y un i form plume assumption is apprcprlate. 

Maximum depth of a plume is 200C 1:. 

:ham~ca l Transformation 

502 oxidation to S04 is treated u.lng a first.-oroer ch&m..lca: reaction rate constant Which is parameterized 'to vary 
hourl y follow1ng diurnal and seasonal eyclea. 

m. Physical Removal 

Dry deposition ia computed using tne source deplB~ ion equat1on. Dry deposition velocities vary according to the 
St.ability o f the surface layer. 
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r .• Evalua'tion S~udies 

~r..rough X 

Muller, s.r. and L.W. Reisinger, 1986. Evalua'tion of the Air Resources Regional ?ollc~~o~ Assess~e,,~ ( A.~~h ) ~ode:. 

( Repo~ :n Pr~ress ) . 

3 . J APRAC-3 

~eference 

Simmon, P . B. , R. M. Patterson, r. L. Ludwig, and L. B. JoneB, 1981. The APRAC-J/Mobile 1 Ecissions a~d D~ffusion 
Modeling Package. EPA Publica~ion No. EPA 909 - 9-81-002. U.S. Environmental Protectio~ Agency, Reg~on LX, San frar.c~s=o. CA. 
{ ~71S No. PBB2-l0J76J ) . 

Availability 

This model is available as part of UNAMAP (Version 6). The computar code is available on magnet.ic tape frO!:: Computer 
Products, National Techn~ca l Information Serv~ce, U.S. Department of Commerce, Springfield, Virginia 22161. pnone ( 70J ) 487-
4650. 

Abstract 

APRAC-3 1s a model which computes hourly average carbon monoxide concentrations for any urban l oca'tion . The model 
=alculates contributions from dispersion on various scales: Extraurban, mainly from sources upwind of the city of interest; 
~ntraurban, from freeway, arterial, and feeder street sources; and local, from dispersion within a street c~~yor.. APRAC-J 
requi res an extensive traffic ~nventory for the city of interest. APRAC-3, as it exists on UNAMAP ( VBrs~on 6 ) , has be~ updated 
· ... ith Mobile 2 emission factors. 

3. Recommendations for Regulatory Use 

APRAC-3 can be used if it can be demonstrated to estimate concentrations equivalent to those provided by the preferred 
~odel for a given app1ica~ion. APRAC-J muat be executed in the equivalen~ mode. 

APRAC-3 can be used on a case-by-case basis in lieu of a preferred model if it can be demonstrated using the criteria in 
section 3.2, that APRAC-3 is more appropriate for ~he specific application. In this case the model op'tions/mode which are most 
appropriate for the appl1cat.lon should be used. 

Although the user's manual for APRAC-3 contains Mobile 1 emission factors, i t is recommended that those emission factors 
oe updated with the lates't version of Mobile (Mobile Source Emiasions Model ) for use in regula'tory applications. 

b. Input Requirements 

Source da~ requiremen~s are: line source (traffic link) end points, road type and daily traffic volume. 

Meteorological data requirements are: hourly wind direction (neare8~ 10 degrees), hourly wind speed, and hourly cloud 
cover for stability calculations. 

Receptor data reqUirements are: coordinates for up to 10 receptors for any single day and up to 8 receptors for the 
i ntersection submodel . 

c . output 

Printed ouput inc l udes! 

Hourly calculations at each receptor. 

Type of Model 

APRAC-3 is a Gaussian plume model. 

e. Pollutant Typea 

APRAC-J may be uaed to model primary pollU'tMtB. 

f. Source-Receptor Relationship 

Traffic links may have arbitrary length and orientation. Off-link traffic is allocated to two-mile square grids. Link 
traffic emiasiona are aggregated into a receptor oriented area source array. 
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The boundaries of the area aources actually treated are ( 1 ) arca a-: radial dis-:ar:.cea !== t.he rec:e?-:c:- ... ·:: ~c:: :..::==e.ase _ .. 
gBOme~=:..c ?rogress~ou. (2 ) 'the s:..des of a 22.5 0 sect.or o=~en~ed upw~nc tor c~st.~~ces great.er t.~~~ :OOC =. a~c : ~ i ~ne s:..ces c! a 
4S t sectOr o=~ent.ed upw~nc for d~atances leaa than 1000 c. 

A a1milaz area aource array is established tor each receptOr. 

Sources are assumed to be at. ground level. 

Up to 10 recept.ors are accepted for any .ingle day. 

Up t.o 625 recept.ors are accepted for a aingle-hour. 

Up to 8 receptOrs are accepted tor the ln~er8act.ion suDmodel. 

Racep~ors are at. ground level. 

Receptor loca-r.ion. are arbitrary. 

Four internally defined receptOr locationa on each user-designated st.reet are used in a apec~a l s~ee't canyon s~-cOQe: . 

A box :nodel 1s used to estimate contribution frcm upol'ind source. beyond 32 Ian basee on w~nd speed, ::..J..x~n; ne~gh-:'. annua:' 
tuel consumpt~on. 

In street canyon sub-model. con-r.ribution from other streets 1s included in background .. 

g. Plume Behavior 

Plume rise is not t.reated. 

Fumlga-r.ion and downwash are not treated except in street canyon sub-model. 

In street. canyon sub-model, a helical circulation pattern is assumed. 

h. Horizontal Winds 

User input hourly wind speed and direction in tens of degree. are used. 

No variation of wind speed or direction with height is assumed. 

Constant, uniform (SteadY-State) wind is assumed within each hour. 

The model can interpolate winds at receptors if more than one wind is provided. 

i . ve~ical Wind Speed 

Vertical wind speed is assumed equal to zero except in 8~reet canyon sub-model. 

Helical circulation assumed by street canyon sub-model. 

j . Horizont.al Dispersion 

Sector averaging is used with uniform distribution within sectors. Sector size is 22.5 degrees beyond 1 km and 45.0 
deg rees within 1 km . 

k . Ve~ical Disperaion 

S1x stability classss are used. Stability c l aas i8 determined internally from ueer-supplied meteorological data modified 
~rom TUrner ( 1964 ) . 

Dispersion coefficients are adapted from McElroy and Pooler (1968). 

No adjustments &Ie made for variations in surface rougnness. 

Downwind distance variation of Oz is assumed to be axb for purposes of doing analytical integration. 

In street canyon sub-model, an empirica l function ot wind speed and street width and direction is used. 
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PBrfBc~ rBflBc~icn a~ ~hB 8urface is a •• um.d. 

M1Xing heigh':. i9 ignored un~ll concen~ra~ion equals ~ha~ calculat.ed using hex mode:. A box mode: i :.;.~ifo== ve:.--::..:;a: 
dis~=ihu,:~on ) ~s used heyond that d~stance. 

1. Chemical Transforma~ion 

No~ ~reat.ed. 

m. Physical Removal 

Not :.reat.eC . 

n. Evaluat.ion Studies 

Ludwig, f. L. and W. F. Dabberd:., 1972. Evaluation ot the APRAC-lA Urban Dispersion Model for Ca=bon D~cxide, SR! 
project 8563. Stantord Reaearcn Instl~ute, Menlo Park, CA. 

E.4 CCMPTE:R 

Reference 

State ot Alabama, 1980. C~ Model Users Guide . Alabama Department ot Environmental Management, Air Division , · 
Montgomery, AL. 

Availability 

This model is available to users tor tape and reproduction charges. If a tape is sent, the reproduction is free. Send 
tape and desired format and specifications to: Mr. Richard E. Grusnick, Chiet, Air Division, Alabama Department of Environmental 
Management, 1751 Federal Drive , Montgomery, Alabama 36109. 

Abstract 

CCMPI'ER is based on the Gaussian s~eady-stat.e technique applicable t.o both urban and rural areas. The model contains the 
following at.t.ribut.es: (a) Det.ermines maximum 24 - hour, 3- hour, 1-hour and variable hour concentrat.ions for hot.h block and running 
averages; (b) elevat.ed t.errain considered wit.h the standard plume- chopping technique or stahilit.y dependen~ plums pat.h 
traJectory; ( c ) uses annual hourly meteorological data in the CRSTER preprocessor forma~; (d) uses Pasquill-Gifford stability 
curves: (e) allows for stabilit.y class suhst.itution in the st.able cat.egories. Typical model use is in rural areas with moderat.e 
to low t.errain feat.ures. 

a. Recommendat~ons for Regulatory Use 

COMPTER can be used if it can be demonstIat.ed to estimate concentrat.ions equivalent to those provided by the preterred 
model for a given applica~ion. COMPTER muSt be execut.ed in the equivalent mode. 

CQMPTER can be used on a case-by-case basis in lieu of a preterred model it it can be demonst.rat.ed, using the crit.eria 
in sectlon 3.2. that COMPTER is more appropr~at.e for the specific applicat.ion. In this case t.he model opt.ions/modes which are 
most. appropriate for the application should be used. 

b. Input Requirements 

Source data requirements are: annual or hourly values of em~ssion rat.e, exit. velocity, stack gas temperat.ure, stack 
height, and stack diameter. 

Meteorological data requirement.s are: Hourly Burface weat.her data from the EPA meteorological preprocessor program. 
Preprocessor out.pu~ includes hourly stabilit.y class wind direct~on , wind speed, temperat.ure, and mixing height.. Act.ual 
anemometer height (a single value) is optional. 

Receptor data requirement.s are: individual recept.or coordinat.es; or a locat.ion and distance trom the cent.er of five 
r1ngs ot recept.ors; or a combination ot individual receptors and either t.he rectangular grid or the rings ot recept.ors. 
Elevations ot all recep~ors may be input. 

c. OUtput 

Printed ou~put includes: 
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Highest and second highest concantra~ions for the year at. each recepto= for averag~n; t.imes o! :, } ano 2'-ho~6, a 
user-selected avera;i .. ; t.ime which may be 2-12 hours ( va.=~able hOu:1y l . ane a 5 J h.:.g!":. t~le !or :, ~ , vea:::"e n=~:y, a..'":c 2 ':' 
no:.:rs; 

Annua l ar i t.hmetic average at each receptor; and the highest l-hour and 24-hour concen~at.~on9 ove= t.he recepto= !~el= 

for each day considered. 

Computer readable outpUt includes: 

Sourly. 3-hourly, variable hourly, and 24-hourly concen~a~ions for each receptor on magnetic storage dev~ce. 

d. Type of Mode l 

COMPTER is a Gaussian plume model. 

e. Pollutant Types 

CQMPTER may be use to model primary pollutants. Settling and deposition are not treated. 

t. Source-Receptor Relationship 

A maxllDum 50 sources and 200 receptors are ~eat.8d. 

COMPTER applies user-specified locations of sources and receptors. 

User input stack height and 80urce char.ct.8ri8~ics tor each source are applied. 

User input tcpographic eleva~ion for each receptor is applied. 

Receptors are assumed to be at ground level. 

g. Plume Benav~or 

Briggs' (1969, 1971, 1972) plume rise equation. with limit.8d mixing are used. 

Plume height is adjustable according to stability with use of plume pa~h coefficient. -

h. l:Iorizontal Winds 

Constant, uniform (s~eady-atatel wind is a.sumed for an hour. 

Straight line plume ~ran8po~ is assumed to all downwind dis~ances. 

Power law wind profile exponents used arE .10, .15, .20 •• 25, .30 •• 30, for stabili~y clasaes A ~hrough F, respectively. 
Anemometer height is assumed to be 10 meters. 

i . Ve~ical Wind Speed 

Verti ca l wind speeds are assumed equal to zero. 

j . l:Io rizontal Dispersion 

Dispersion coefficients are from TUrner ( 1969 ) , with no further adjus~ent8 made for variations in surface roughnoss or 
averaging time. 

and F, 

Optionally, scability clas8 7 may be treated 4S Class 6. 

Other options for stable cla8s SUbstitution include changing stabili~ie8 F and G to E, and reducing E, F, and G ~o D. E, 
respecti vely. 

k. Vertical Dispersion 

Dispersion coefficien~s are from TUrner (1969 ) , with no further adjustments made for varia~ion8 in surface roughne8s. 

Op~ionally, by source, buoyancy induced diLpera i on (~B2/10) is included. 

Optionally, stabili~y class 7 may be treated as class 6. 
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Other opt~ons for stable class subatitution include changing aeabili~ies F and G to E; ~~d reducin; L. F, and G to ~, E, 
and F, respectively. 

Ch~~cal Transformat~on 

Not treated . 

... . Ph},"sical Removal 

Not. t.reat.ad. 

~. Evaluat.ion St.udies 

Londergan, R. , D. Minot.t., D. Wackter. T. Kincaid. and D. Bonit.at.a, 1983. Evaluat.ion of Rural Air Quality Simulation· 
~odels. ErA Publicat.ion No. EPA-450/4-83-003. U.S. Environmental Prot.act.ion Agency, Research Triangle Park, N=. 

D.S ERl' Ai r Qualit.y Model (ERTAQ) 

Reference 

Env~ronmental· Research , Technology, Inc., 1980. ERTAQ User's Guide . ERT Document. No. M-0186-00lE. Env ~ =onmenta l 

Research' Technol ogy, Inc., Concord. MA. 

Availabilit.y 

The above report and a comput.er t.ape are available from: comput.er Product.a, Nat.ional Technical Information Service, U.S. 
Department. of Commerce, 5825 Port. Royal Road , Spring!1eld, Virginia 22161, phone (703) 487-4650. """"'\ 

Abst.ract. 

ERl'AQ is a mult.iple point, line and area source disperaion lICIdel which utilizes t.he univaria~e Gaussian formula with 
~ult.iple reflect.ions. wit.h the fugit.ive dust. option, entrainment of particulates fram ground-level sources and subsequent. 
deposit.ion are accountable. The model offers an urban/rural option, and calculates long- t.erm or worst- case concentrations due t.o 
arbitrarily located sources for arbit.rarily located receptors above or at ground level. Background concentrations and 
calibrat.ion fact.ors at. each receptor can be user specified. Unique flexibility is afforded by postp.;0cassing storage and 
man i pulation capability. 

a . Recommendations for Regulatory Use 

ERl'AQ can be used if it can be demonstrat.ed to estimate concentrations equivalent to thoae provided by the preferred 
model for a g ~ven application. ERTAQ must be executed in the equivalent mode. 

ERTAQ can be used on a case- by-case baais in lieu of a preferred modal if it can be demonstrated, using the crit.eria in 
section 3 . 2, that ERrAQ is more appropriate for the specific application in this cass t.he model opt.ions/modes which are most 
appropriat.e for the application should be used. 

=. lnpu~ Requ~rements 

Source data requirement.s are: Up t.o six pollutant.s may be specified, Citing quantity and calibration factor for each 
( and particle size, if appropriat.e); heat. rate and height of emissions per source for determining plume height. 

Meteorological data requirements are: Stability wind rose, plus annual average ambient air temperature and mixing 
height. 

Recept.or data requirements are: Cartesian coordinates for each receptor. 

~. OUtput 

Prin~ed output includes: Mean concentrations at designated receptors for long-term mode. In worst.-cass mode, 
concentrations for user-specified meteorological conditions. 

d. Type of Model 

ERrAQ is a climatological Gaussian plume model. 

e. Poliutant Types 

l 
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ERIAQ treats priQary pollutants with or without significant Bettling veloc!tiea. 

~ •. Source-ReceptOr Relat!onship 

Up to 501 user-specified locations for point, area, and line Bources, and up to !28 arb.:!.":.ra::!ly ~oca"ec recep"ors a::-e 
permitted. 

user-spec!!ied release heights are applied for all Bources. 

Simple terrain relief is treated. 

Receptors may be at or above ground level. 

S. Plume Behav~or 

B::iggs (1975 ) final plume rise only is used. 

Briggs calm formula is used when wind speed is less than 1.37 meters per second. 

Plume rise may be calculated fo:: po1nt and araa sources . 

Top or m1xed layer is perfect reflector (full or no plume penetration). 

Fumigation and downwash are not treated. 

Buoyancy-induced dispersion is not traated. 

h . Horizontal Winds 

Steady state and homogeneous winds are assumed. 

Sixteen wind directions and six speed classes are treatad. 

Exponential vertical profile extrapolates observed wind to rele.se height for plume rise and to plume height for 
doWnwind dilution . 

The exponents used are .10, .15. .25, anc .]0 for st4b~ li ty cla.sea A through E, respectively . 

_. Vertica l Wind Speed 

Vertical wind speed is assumed to Oe zero. 

~ j. Horizontal Dispersion 

Uniform distribution in 22.5 degree sector. c= :=langular distribution in 45- degr99 sector (user specified). 

k. Vertical Dispersion 

Gaussian plume with initial m1X':':':; apecHicat':'c,. lS assumed. 

Five stability categories are treated (converts a ll stability class r to class E) . 

Rural dispersion coefficients f ro:. :-..:rner (196:; ; are used. wl':.l':. no adjustments made for surface roughness . 

Urban case is trea~ed by shif~in~ •• ch stabil':'ty ca~gory f excep~ class A) one class toward unstable . 

To~ of mixed layer is perfect re!:.ctor ( fu l: : ~ no plume p.~etration). 

Ground surface is total reflecto~. 

Surface deposition reducea entire p:ume concen"ration US1:.; a source depletion factor. 

1 . Chemical Transformation 

Chemical transformations are traated using expor.entlal decay. 8alt-life is input by the user. 

m. Physical Removal 
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Part.icle deposit.ion for ground-level sourc •• is t.reated. 

r.. Evaluatlcr. Studles 

Londergan, R.J., C. 8. Minot.t, C.J. Wackter and R.R. Fizz, 1983. Evaluation of Urban Air Qualit.y S~ula~10n ~Dde19. E?A 
Publicat.ion No. EPA-4S0/4-83-020. U.S. Environmental Prot.ect.ion Agency, Research Triangle Park, N:. 

B.6 ERr Visibilit.y Model 

Reference 

Drivas , P.J., Savit.hri M., and D.W. Heinold, 1980. L~T Visibility Model: Version 3; Technical Dascr~?t.~c~ and User 'a 
Guide. Document. M2020-001. Environmental Research & Technology, !nc., Concord, MA. 

Availabilit.y 

The above report. and a comput.er t.ape are available from: Computer Products, Nat.ional Technical Inforcat10r. Service, ,. 
S. Department. of Commerce, 5825 Port Royal Road, Springfield, Virginia 22161, phone (703) 487-4650. 

Abstract. 

The ERr Visibilit.y model is a GaUSSlan dispersion model designed to est.imAt.e visibilit.y impa1rment. for arbitrary lines 
of Sight. due t.o i solat.ed point. source emissions by simulating gas-t.o-particle conversion, dry depOSition, NO to N02 conversion 
and linear radiative transfer. 

a. Recommendations for Regulatory USB 

There is no specific recommendat.ion at. ~e pres&~t t.~~ . The £RT Visibi1i t.y model may be used on a case-by-case basis. 

b. I nput Requirements 

Source data requirements are: stack helght, stack t~perature, em~ssions ot 502' NOx ' T5P, traction of NOx as N02 , 
fract.ion of TSP which a re carbonaceous, exit. velocity, and exlt. radius. 

Met.eorological data requirements are : Hourly ambient. temperature, mixing depth, wind speed at etacK height, stabilit.y 
class, potential temperature gradient., and Wl,,:: c~rectior. . 

. 
Recept.or data rquirements are: Obsorve= coordinat~e wlth respect. t.o source, latitude, longit.ude, time zone, date, t.ime 

of day, elevation, relative humidity, backgroo::-.c visual ra..~c;e, line-o!-eig!1t. azimut.h and elevation angle, inclinat.ion angle of 
the observed object, dist.ance from observer t.c o~)ect, O~ J ec~ reflectivit.y, sur face reflect.ivit.y, number and spacing of int.egral 
receptor points along line-of-sight. 

Other dat.a requirements are: Ambien~ =c~cent.ratlons of OJ and NOx ' deposit.ion velocity of TSP, sulfate, nitrate, S02 and 
NOx ' first-order t.ransformation rat.e for su:~at.e and nitra~e. 

c. Out.put 

Printed output. includes bot.h Bumma=y a~c detailee :e8~lts as to!lcws: Summary output: Page I-site . observer and Object 
paramet.ers; page 2-opti cal pollutant.s and a8soc~ated ext.: ~= ~~O!1 coefflclents; page J-plume model input parameters; page 4-t.ot.al 
calculated visual range reduction, and eacr. po::;.:tant's co~:::~~tlon; page 5-calculated plume contrast, object contrast and . . 
Object contrast. degradation at t.he 550 nm wave.ength; pags o·calculated ~lue / red ratio and ~E (U V W) value for both sky and 
object discolorat~on. 

Detailed output: Phase functions tor 84ch pollutA;.: : n four wAve~engths (400, 450. 550, 650 nm), concentrat.ions for each 
pollutant along sight path, solar geometry. cor.t.Iast parame~rs At a1: ~avelengths, intensities, trist.imulu8 values and 
cnromaticity coordinates for views of t.he ODJ ec:. , sun, oacA:;:o'olnd sIC)' A~:: ., l u.me. 

c . Type of Model 

ERr Visibility mode l is a Gaussian pl ume model [0= 8st.lm&tlnc; v ~.:~~!it.y impairment.. 

e. Pollutant Types 

Optical activity of sulfat.e, nitrAte ( derived fro: 502 and NO x ~lssions), primary TSP and N02 is simulated. 

f. Source Receptor Relationship 
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single source and hour is simulated. Unlimited number of lines-of - sight (receptors) is per:~ttee pe~ =cde: ~". 

Briggs (1971 ) plume r~8e equations for final rise are u •• d. 

h. Hor!zontal Wine Field 

A single wind speed and direction is specified for each ca •• study. The wind is assumad to be Bpatially unifor.:. 

~. Ve~lcal Wind Speed 

Vert.ical wind speed is assumed aqual to zero. 

j. Horizontal Dispersion 

Rural dispersion coefficients from Turner (1969) are used. 

k. Venical Dispers~on 

Rural d;.spersion coef!1 c~enta froe Turner (1969 ) are used. Mixing he~ght is account.ed tor '.o'it.h cultij:l le re!lect~on 
handl ed by summation of ser~es near the source, and Fourier representation fanher downwind. 

1. Chemical Transformation 

First order transformations of sulfates and nitrate. are used. 

ro . Physical Removal 

Dry deposition is treated by ~e Bource depletion m.thod . 

n. Evaluation Studies 

seigneur, C., R.W. Bergstrom, and A.B. Budischewskyj, 1982. Evaluation of the EPA PLUVUE Model and the ERT Visibility 
Model Based on the 1979 VISTTA Data Base, EPA Publication No. EPA- 450/4- 82- 008, U. S. Environmental Protection Agency, Research 
Triangle Park, NC. 

White, W.E., C. seigneur, D.W. Heinold, M.W. Eltgroth, L.W. Richards, P.T. Roberta, P.S. BhardWaja, W.O. Conner and W.E . 
Wilson, Jr., 1985. Predicting the Visibility of Chimney Plumas: An Intercomparison of Four Models with Observations at a Well 
Controlled Power Plant. Atmospheric Environment, 19:515-528. 

B.7 EIWAY-2 

Reference 

Pe~ersen, W.E., 1980. User's Guide for BlWAY- 2. EPA Publication No. EPA-600/8-80-OlS. U.s. Environmental Protection 
Agency, ESRl., Research Triangle Park, NC (NT!S PB 80- 227 -556 ) . 

Availability 

This model is available as part of UNAMAP (Version 6 ) . The computar code is available on magnetic tape from: Computar 
Products, National Technical Information Serv~ce, U.S. Department of Commarce , Springfield, Virginia 22161, phone (703) 487-
4650 . 

Abs~ract. 

arwAY-2 can be used to est.imate the concentrations of non-reactive pollutants from highway traffic. This steady-state 
Gauss~an model can be applied to determine air pollution concentrations at receptor locations do..nt'tro'ind of "at-grade" and "cut 
secuon" highways located in relatively uncomplicated. terrain. The IIiodel is applicable for any wind direction, highway 

~ orientation, and receptor location. The model was developed for situations where horizontal wind flow dominatea. The model 
cannot coneider complex terra~n or large obstructions to the flow such a8 buildings or large trees. 

a. Recommendations for Regulatory Use 

SIWAY-2 can be used if it can be demonstrated to estimate concentrations equivalent to those provided by the preferred 
model for a given application. BIWAY-2 must be executed in the equivalent mode. 
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STWAY-2 can be used on a case- by-caae basia in lieu of a preferred model if 1~ can be demon8~rated, us~r.5 ~he cr:~er~a 

' - Sect~or. ).2, that BlWAY-2 is more appropriate for the specific applica~ion. In this case the mooe: o;::~::.ons/l::cOes ... ·r.::..c:-. are 
ruos~ appropr~ate for the appl~ca~ion should be used. 

b. Input Requirements 

Source dat.a requirements Are: A unifOI1:J emission rat:8 by lane, road .... ay end points: he~;h~ 0:: e:::aS6.l0n; l en;-:.n, .... ::..d~r., 
and number of lanes; and .... id~h of oent:8r strip. 

Meteorological data requirements Are: One set at a ~ime of hourly averages of .... ind speed ..... ~nd direction, and m~ing 
height and the pasquill-GiffOrd stability class. Wind speed and direction are preferred to be a~ 2 meters above gro~.d . 

Receptor dat.a requirements are: 

Coordinates of each receptor. 

c. Output 

Printed output includes: One hourly average concentration at each specified receptor location. 

d. Type of Model 

8TWAY-2 is a Gaussian plume model. 

e. Pollutant Types 

B!WAY-2 may be used to model primary pollutants. Se~t11ng and deposi~lon are no~ treated. 

f. source-Receptor Rela~1onship 

8IWAY-2 applies user-specified end points for a single road .... ay segment, and user-specified recep~or locations. 

Plume impact on recep~or is calculated by finite difference integration of a point source along each lane of the 
roadway. 

g. Plume Behavior 

8IWAY-2 does not treat plume rise. 

h . Horizontal Winds 

Constant. uniform (steady-state) .... ind is assumed for an hour. 

Straight line plume transport is assumed to all down .... ind distances. 

An aerodynamic drag factor is applied .... hen .... inds are parallel to the road .... ay and speeds are less than 2 m/sec. 

1. Vertical Wind Speed 

Vertical .... ind speed is assumed equal to zero. 

j . Horizontal Dispersion 

The total horizontal dispersion is that due ~o ambient ~urbulence plus the turbulence generated by the vehicles on the 
roadway. 

Beyond 300 m down .... ind total ~urbulence is considered to be dominated by aemospherlc turbulence, .... ith plume dispersion AS 
described by Turner (1969). 

Three stability classes are con8idered: Un8table, neu~al and stable. 

k. Vertical Diepersion 

The total horizontal dispersion is that due to ambient turbulence plus the turbulence genera~ed by the vehicles on the 
roadway. 
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Beyond 300 III downwind total t.urbulence 1. considered to be dor.inatad by aaospharlc ':.:.=.rbule .. ce, .... =.t.:: ;:: ': :.:.=Ie c=.spers.:.c:: as 
oescrlDed by ~~rner (l969). 

MlXing height. is accoun':.ed for wi~~ multiple reflectlon. until ~e vertical ?.:~ 81%e equals :.6 ~~es t.~e ~.:.xl"; 

height; uniform vartlcal mixing is as.umed beyond that polnt. 

Three s~bility classes are considered: Unstable, neutral and stable. 

1 . Che=lcal Transformation 

Not treated. 

m. Physical Removal 

Not treated. 

n. Evaluation Studies 

Rao. S.T .. and J.A. Visalli, 19B1. on ':.he Comparative As.eaament of the Performance of Air QUality Models, Journal of L- Air Pollution Control AssOClation, J1:85l-B60. 

B.B Integrated Model for Plumes and Atmospheric Chemistry in Complex Terrain (IMPACT) 

Reference 

FabricK, Allan J . and Peter J. Baas, 1980 . User Guide to IMPACT: An Integrated Model for Plumes and A':.mospheric 
Chemist.ry in Complex Terrain. DCN 80-241-40J-Ol. Radian corporation, 8501 Mo- Pac Blvd., Austin, TX. 

Availablli ty 

A magnetic tape containing the IMPACT model , 4 Bet of test data and a copy of the IMPACT User 's Guide are available for 
a cost of $500 from: Boward Balentine, Senior Meteorologist, Radian corporation, Post Otfice Box 9948, Austin, Texas 78766. 

Abstract 

IMPACT is an Eulerian, 'three-dimensional , finite difference gr1d model designed to calculate the impact of pollutants, 
either iner':. or reactive, in simple or cocrplax terraln, emtted from either point or area sources. It automatically ':.re.ats 
singl e or multiple point or area sources, the effects of vertical temperature stratifications on the wind and diffusion fields, 
sheAr ~ lcws caused by the atmospheric boundary layer or by terrain effects, and ch~cal transformations. 

a. Recommendations for Regulatory Use 

IMPACT can be used if it can be demonstrated to estimate concentrations equivalent to ~hose provided by the preferred 
model for a glven application. IMPACT must be executed in the equiva1en~ mode. 

IMPACT can be used on a case-by-case basis 1n lieu o! a preferred ~odel if i~ can be demonstrated, using the criteria in 
s9C':. ion 3 . 2 , that IMP~CT is more approprlate for the speclfic application. In this case the model op~ions/modes which are most 
appropriate for the application should be used. 

There is no specific recommendation concerning the use of IMPACT for photochemical applications. IMPACT may be used on a 
ca8e~by-case baSiS. 

b. Input Requirements 

Source data requirements Are : for point sources-location ( I, J ) , staCK height, exit temperature, volume flow rate or 
staCK d i ameter and exit velocity, hourly emission rates for a ll pollutants; for area sources location of corners, and hourly 
emlSS10n rates for each pollutant. 

Meterologlcal data requirements are: Hourly wlnd speed and direction, surface and elevated, from meteorological stations 
within and surrounding the modeling area, temperature, pressure, humidity and insolation (the three last variables are 
optional ) . 

Receptor data requirements are: None since concentrations are output tor cells in the computational grid. 

Air quality data (optional): One or more vertical concentration profiles fo~ each pollutant. 

Other data: 2-D array of terrain heights, 2-D array of surface roughness values (optional). 
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~. Ou-:put 

Printed ou-:put o?tions include: Surface and elevated horizontal cross sections o~ poll~":A~-: cc~ce~'tra-:~c~s 

( .:.nstantaneous, c:- averages over N hours wnere N • 1, 2, 3, ... J; Eorlzonta':' cross aec-:.:.ona cf c:!:!!~slv.:.':..:.es a.."'lC ... ·:.nd. 
velocities; and Arbitrary vertlcal and horizontal cross sactions ot pollutant concentratlons and ~~t!1JBlvlties, anc ~~~ wlnc 
field vector plots are generated by the POST post-processor program. 

Computer readable output includes: Concentration, wind field and ditfuslVity data tor each hour. 

d. Type of Model 

IMPACT is an Euleria.."'l finite difference model. 

e. Pollutant Types 

IMPAC':' may be used to medel any inert pollutant . 

IMPACT may be used to model S02' SO,E, NOx ' N02 , OJ' hydrocarbons (depends upon chemistry mechaniam selected ) . 

f. source-Receptor RelationShip 

Up to 20 point sources and 20 area sources may be treated (greater numbsr of SOLlrces may be treat.ed by lncreaslng comm::m 
block storage allocat.lon). 

Concentrations are calculated at. the center of sacn cell in the grid. 

g. Plume Behavior 

Briggs ( 1975) fo~latlon for plume rlse is used . 

Elevated inversions are considered. 

h . Borizontal Winds 

A three dimensional stability and terraln depender.-: nondivergent wind field is interpolated from single or multiple wind 
data measurements uSlng a Poisson technique . 

i. Vertical Wind Speed 

Vertical wind speed is treated at eacr. wind site. ~ser specified or extrapolated frem surface data. Interpolated is 
accomplished as part of the three dimenslona: wlnd field .:.~t.erpolation. 

j. Horizontal Dispersion 

A three dimensional diffu8ivity ~ie:~ !9 calcula~eC using either the technique of Myrup/Ranzieri or the DEPICT metbod 
( eee User Guide, Fabrick and Haas, 1980 ) . 

It . Vertical Dispersion 

A three dimensional d1ffusivity !is:c ':'8 calcula~ec using elther the technique of Myrup/Ranzieri or the DEPICT metnod 
( see User Guide, Fabrick and Haas, 1980). 

1 . Chemlcal Transformation 

Either 3, 6, 8 or 15-species mechan18=S are cu=rs~t l y avai l~ le l aee Ussr Guide). Calculations are also performed for 
inert pollut4nts. 

m. Physical Removal 

Physical removal 1s treated using exponential decay. Eal! wl:: • .:.a input by tbB user. 

n. Evaluation Studies 

Fabrick., A.J., R. Sklarew, and J. wl l eon, 1977. Po.:.nt Source ~~del Evaluation and Development Study. Report prepared for 
the California Air Resources Board. 

l 
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FabricK, A.J., and P. J . Haas, 1980 . Analysis ot Disper610n Models used tor Co:ylex Te~ra~~ S~~~:a~~c~. P~ese~~e= a~ ~~e 

SumPOS1l.l:: or:. lr:.termad.1ate Range Transpc=""- Processes and TecnnolOtiY Assesament., Ga't.11!1lJOJr;, " ';!;. 

Skla.reow, ii.., and V. ~irabella, 1979. Expenence in IMPACT Modeling of Cc::!p18X Terral.I: Fo:.o:':.:: Sy=?os~::;: o~. ':':.:..:-t::.o::'e~ce. 
Di!!uBl.On and Air Poll~tion, Reno, NY. 

Sklueow, R., :. Wilson, A.J. Fabrick and V. Mirabella, 1976 . "Rough Terrain Modeling." Presented a:. GeoU'le...-:.a: 
Environmental Seml.na: '76, Clear Lak~, CA. 

Sklareow, R., and K. Tran, 1978. "The NEWEST Wind Field Model .... itil Applications to Ther1:l&lly Dr!ver: D~a~nage wir:.c it: 
Mountal.i.OUS Terra:ln . " Presen't.ed at the AMS Meeting, Lue Tahoe, h'V. 

wackter, D •• and R. Londergan, 1984. Evaluation of COll:plex Terrain Air QUality Sinr~latio:l Models . EPA Putll.cat.l.o~. !\o. 
EPA-450/4-84- 017 . U.S. EnvironmentAl Protection Agency, Research Triangle ParK, NC. 

E.9 LONGZ 

Reference 

BjorKlund," : . R. , and J.F. Bewers, 198 2. User's Instruc<:ions tor the SBOnZ and LONGZ Computer Programs, Volumes l ane:! 
II, EPA Publ1catl.on No. EPA 903/9-82 -004. U.S. EnvironmentAl Protection Agency, Regl.on II:, Philadelphia, PA. 

Availability 

~ The model is available as part of UNAMAP (Version 6). The computer code is available on magnetic t4pe fro~ : Computer 
Products, National Technical Information Serv1ce , U.S. Department ot Commerce , springfield, Virginia 22161, pnone (703) 487-
4650. 

Abstract 

LONGZ utilizes the steady-state un].variate Gaussian plume tormulation for both urban and rural areas in flat or complex 
terrain to calculate long-term (seaaona l and/ or annual ) ground-level ambient air concentrations attributable to emissions from 
up to 14,000 arbitrarily placed sources ( StaCKS, buil~ings and area sourcs.). The outPUt con.ists ot the total concentration at 
each receptor due to emissions tram each user-specified source or group of sources, including all sources. An option which 
considers 109gea due to depOSition ( S88 tne aescrlption o! SBORTZ ) is deamad inappropriate by the authors for complex terrain, 
and is not ciscussed here. 

a. Recommendations fo r Regulatory Use 

LONGZ c an be used if it can be damor:strated to estimate concentrations equivalent to those provided by the preferred 
model for a given application. LONGZ must be executad ir. ~e equ1valent mode . 

LONGZ can be used on a case-by-cas8 Dasia in lieu of a preferred model if it can be demonatrated, using the criteria in 
section 3.2, that LONGZ is more appropriate !o= the spBc.:..!lc application . In this case the model options/mode ..... hich are moat 
appropriate for the applicatl.on should DB useo. 

c . !nput Requirements 

Source data requirements are: Fo~ ?ol.n~, buildl.~; or area sources, location, elevation, total emission rate (optionally 
classified by grav1tatl.onal settling velocl~}, J and decay coefficient; for stack sources, st:acK height, effluent temperature, 
effluent exit velocity, stack radius (inner ; . emisBion rate, and grounc elevation (optional); for building sources, height, 
length and width, and orientation; for arBA sources, cn&:acteristic ver~l.cal dimension, and length, width and orientation. 

Meteorological data requirements are: Wind "Speed and measurement height, wind profile exponents, wind direction standard 
deviations ( turbulent intensities ) , mixing nel.ght, air te--perature. ve:~:cal potential tamperature gradient. 

Rec"eptor daUl requirements are: Coordinates, <;:round eleva,:.l.o~. 

c . Output 

Printed output includes : Total concentration due to emisslons !rom user-specified source groups, including the combined 
emissions from all sources (with optional a llowance for dep l etion oy deposition ) . 

d. Type of Mode l 

10NGZ is a climatological GaU981an plume model. 
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e. Pollutant. Types 

LONGZ may be used t.o model primary po11ut~~ts. set.~l!ng and depos~~ion are ~eated . 

•• Source-Recep~r Relationships 

LONGZ applies user specified locat.ions for sources and receptors. 

Receptors are assumed t.o be at ground level. 

g. Plume Behavior 

Plume ris. equations of Bjorklund and Bowers (1982) are used. 

Stack t.ip downwaeh (Bjorklund and Bowere, 19B2) is included. 

All plumes move horizontally and will fully intercept. eleva~d terra1n. 

Plumes above mixing height are ignored. 

Perfect. reflect.ion at. mixing height. is assumed for plumes below the mixing height.. 

Plume rise is limited when the mean wind at. stack height approaches or exceeds st.ack exit. velocit.y. 

Perfect reflection at. ground is asaumed for pollutanta with no settling velocity. 

Zero reflect.ion at. ground is assumed for pollutant.s wit.h fini~ settling velocity. 

LONGZ does not simulate fumigation. 

Tilted plume is used for pollut.ants with eettling velocity specified. 

Buoyancy-induced dispereion ie treated (Briggs, 1972). 

h . Horizontal Winds 

Wind field is hcmogeneoua and steady-stat.e. 

Wind speed profile exponents are functions of both stability class and wind speed. Default values are specified in 
Bjorklund and Bowers (1982) . 

i. Vertical Wind Speed 

Vertical wind speed is assumad equal to zero. 

j . Ho rizont.al Dispersion 

Pollutant.s are init.ially uniformly dist.ributed within each wind direct.ion sector. A smoot.hing funct.ion is t.hen used t.o 
remove discontinuities at sec~r boundaries. 

k. Vertical Dispersion 

Vert.ical dispersion is derived frem input vertical turbulent intensities using adjustments to plume height and rate of 
plume growth with downwind distance specified in Bjorklund and Bowers (19B2). 

1. Chemical Transformation 

Chemical transformat.ions are t.reated using exponential decay. Time constant is inpu~ by ~he user. 

m. Physical Removal 

Gravitat.ional se~t.ling and dry deposition of particulates are treated. 

n. Evaluation Studies 

Bjorklund, J.R., and J.F. Bowers, 1992. User's Inst.ructions for the SHORrZ and LONGZ computer Programs, Volume I and II. 
EPA Publication No . EPA-903/9- B2-004, U.S. Environmental Protect.ion Agency, Region III, Philadelphia, PA. 

l 
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E.IO Maryland Power Plant Siting Program (PPSP) Model 

F\eferences 

Brower, R., 19B2. The Maryland Power Plant Siting Program (PPSP) Air QUality Model Uae: ' a Guide. Re!. No. ??S?-~-35. 

Prepared fo: Maryland Department of Natural Resources, by Environmental Ce.nt.er, Mart.::":: Marietta Co:-poratJ.e::, 5a1t.::...::o:e. !".: . 
( NTIS No. PBB2-23S)S7). 

Weil. J . C. and R.P. Brower, 1982. The Maryland PPSP Diaperaion Model fo:- Tall Stacks. Ref. No. PPSP- MP-36. Prepared fo: 
Maryland Department of Natural Resources, by Environmental Center , Marti.tr. Marietta corporation, Ba1t!:ore. 1'::). ,~",!,:S No. PBB2-
219155) • 

Availability 

Two reports referenced above are available from NT1S. The model code and teat data are available 0:: magnetJ.C Lape !o: a 
cos .. of S210 frOr:l: Power Plant Siting ProgrollJ:l, Department of Natural Resources, Tawas State Office Building, A!lnapoliB. Ma....-yla.'1c 
21401, attn: 0:. Michael Hirshfield. 

Abstract 

PPSP is a Gaussian disparsion model applicable to tall stacka 1n e1t.he.r rural areas, but 1n terrain tnat 1.S essentially 
flat (on a scale large compared to the ground roughness e1ementa). The PP5P modal followa the Bame general formulat1.on 4.'1d 
computer ceding as CRSTER, alBo a GUllssian model, but it differs in four major ways. The differences are in the BC1.ent.ific 
formulation of specific ingredients or "sub-mOdels" to the GaUssian model, and are basad on recent theoretical il::Ip:-ovements as 
well as supportJ.ng experimental data. The ditferences are: (1) Stability during da~ime is baaed on convectJ.ve scaling ' 1.nstaad 
of the Turner criteri~; (2) Briggs' disparaion curves tor elevated sourc •• are used; (3) Briggs plume rise formulas for 
convec~ive conditions are included; and (4) plume penetration of elava~ed stable layers is given by Briggs' (1984) model. 

a. RecolmDenda~ions for Regulatory USB 

PPSP can be used if it can be demonstrated to estimate concentrations equivalent to thoae provided by the preferred 
~odel for a given application. PPSP must be executed in the equivalent mode. 

PPSP can be used on a case-by-case basis in lieu of a preferred model if 1~ can be demonstrated, using the criteria in 
section 3.2, ~hat PPSP is more appropriate for the sC1.entific application. In this case the model op~ions/modes which are most 
appropriate for tne application should be used. 

b. Input Requirements 

Source data requirements are: Emission rate (monthly rates optional), physical stack height, stack gas exit velocity, 
stack inside diameter, st~ck gaa temperat.ure. 

Meteorological data requirements are: Hourly surtace W8a~her data from the EPA meteorological preprocessor program. 
Preprocessor output includes hourly stability claBs, wind direc~ion, wind speed, ~emperature, and mixing height. Actual 
anemometer height la single value) is also requ1.red. Wind speed profile exponents (one for each stability class) are required if 
on-sJ.te data are input . 

Receptor data requirements are: distance of each of the five receptor rings. 

c . Output 

Printed outpUt includes: Highest and second highest concentra~ions fer the year at each receptor for averaging times of 
1 , 3, and 2' hours, plUS a user-selected averaging time which may be 2, 4, 5, 8, or 12 hours; 

Annual arithmetic average at each receptor; and 

For each day, the highest I-hour and 24-hour concentrations over the recep~or field. 

d. Type of Model 

PPSP is a Gaussian plume model. 

e. Pollutant Types 

PPSP may be used to model primary pollutants. Setting and deposition are not treated. 

f . Source-Receptor Relationship 
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Up to 19 poin't. sources are tIaa't.8d. 

Al l p01n't. sources are assumed at the same location. 

Unique stacx height and stack exit conditions are applied for each source. 

Receptor locations are restricted to 36 azimuths (every 10 degrees) and five user-spec1fied radial dis~~~ces . 

g. Plume Behavior 

Briggs (197 5) final rise formulas for buoyant plumes are used. Momentum rise is not considered. 

Trans1tional or distance-dependent plume r i se is not modeled. 

Penetration (complete, partial, or zero) of elevated inversions is trea't.8d with Briggs (1984) model; ground-level 
concentrations are dependent on degree of plums panetrat1on. 

h . Horizontal Winds 

Wind speeds are corrected for release height based on power law variation, wi~~ different exponents for different 
stability classes and variable reference height (7 maters is default ) . Wind speed power law exponenta are .10 , .15, .20, .25, 
.~O, and .3 0 for stability clssses A through F, respectively. 

Constant. uniform ( steady-state ) wind assumed within each hour. 

i. Vertical Wind s peed 

Vert.ical wind speed is assumed equ.al to zero. 

j . 8orizontal DisperSion 

• Rural dispersion parameters are Briggs (Gifford, 1975), with stability class defined by u/w during daytime. and by t.he 
method of Turner (1964 ) at night. 

Urban dispersion is t.reated by changing all stable cases to stability class D. 

Buoyancy-induced dispersion (Pasquill, 1976) 1s included ( using 48 / 3.5). 

k . Vertical Dispers ion 

Rural dispersion parameters are Briggs (Gifford, 1975 ) , with stability class defined by u/w· during da~ime, and by the 
method of Turner (1 964 ). 

Urban dispersion is treated by changing all stable casas to stability class D. 

Buoyancy-induced dispers i on (Pasqui ll, 1976) is inc luded (using 45 1 3 .5 ) . 

~ . Chemical Transformation 

Not treat.ed . 

~. Physical Removal 

Hot treated. 

n. Evaluation Studies 

Weil, J . C. and R.P. Brower, 1962. The Maryland PPSP dispersion mode l for tall s't4cks. Ref. No. PPSP MP-36. Prepared for 
Maryland Department of Natural Resources. Prepared by Environmental Center, Martin Mariette Corporation, Baltimore, MD (NTIS No. 
PB 82-2199155) . 

Londergan, R., D. Minot.t, D. Wackter, T. ~ncaid, and D. Bonitate , 1983. Evaluation of Rural Air Quality Simulation 
Models, Appendix G: Statistical Tables for PPSP. EPA Publicat i on 
No . EPA 450 /4 -83-003, Environmental Protection Agency, Reaearch Triangle Park, NC . 

B 11 MESOSCALE PUFF I1:lDEL (MESOPUFF II) 

l 
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Reference 

S::1re. ;.5., r.w. :L.l!..."'lDann. A. Bass, S.R. Hanna. 198'. User's Guide to ':he HeSO?:':!! :: Mode: an::: Relat.ee ?rocess::=
Programs . EPA Pu~l~ca':.lon No . EPA 600/8-8~-OlJ. U.S. Environmental Prot.ec~lon Agency, Resaarc~ ~=lan;le ?a=~, s: ( ~~~5 ?3 8~-
181775). 

Availability 

This mode l i s available as part of UNAMAP (version 6). The computer code is available on magnet.ic t.ape !rc=: Co:puter 
Products, National Technical Informat.ion Service, U.S. Depa~nt. ot Commerce, Spring!1elc, VA 22161, pnone ( 703 : 487-4650 . 

Abst.ract 

MESOPUFF I: is a short t.erm, reg1ona1 SCAle putt model designed t.o cAlculat.e concentrAt.ions o! up to 5 pollutant. S?OCleS 
(S02' SO~, NOx' HNe), NO) ). Transport. pUft growth , chemical transformation, and wet. and d.-y deposi~!on are accoun~ed !cr !~ tr.e 
model. 

a . Recommendations for Regulatory Use 

There is no specific recoDDenc1at.ion at. the present. t.ime. The model may be used on a caso-by-case ba"SlS. 

b . Input. Requlrement.s 

Required input data include four t.ypes: (1) Input control paramet.ers and select.ed t.echnical opt.ions, (2) hourly surface 
met.eorologlcal data and t.wlce daily upper air measurementa. hourly precipitAtion data are opt.ional, ( 3 ) surface land use 
classificat.ion informat.ion, ( 4) source and emissions data. 

Data from up t.o 25 surface National Weather Service stations and up to 10 upper air seations may be considered. 
Spat.ially varlable tields at. hour intervals of w~nda, mixing height, stabilit.y clasa. and relevant. turbulence parameters are 
derlved by MESOPAC II, the meteorological preproc.ssor program d •• cribed in the Us.r Guide . 

Source and emission data for up to 25 point sources and/or up to 5 area sources can be included. Required information 
are: Locat.ion is gr id coordinates, stack height, exit veloci~y and t.emperat.ure, and emission rates for the pollut.ant to be 
modeled. 

Recep~or data requirement.s: Up to a 40 x 40 grid may be used and non-gridded receptor-locAtions may be ·considered. 

c . Out.put. 

:ine print.er out.pUt includes: All input parameters, optionally selected arrays ot ground-level concentrations of 
pollutant. species at specified time intervals. 

Liner printer contour plot.s out.put. tram MESOFlLE II post-processor program. 

Comput.er readable output of concentration array to disk/tape for each hour. 

c. '!'ype of Model 

MESOPUFF II is a Gaussian putt superpos ition model. 

e . Pollut.ant. types modeled 

Up to five pollut.ant species may be modeled simultaneously and include: 502' S04' NOx ' HN03 , NO) • 

. . source-Receptor Relationship 

Up to 25 polnt sources and/or up t.o 5 area sources are parmltted . 

g . Plume behavior 

Briggs (1975) plume rise equations are used, including plume penetrat.ion with bouyancy flux comput.ed in the model . 

FumigAt.ion ot puffs is considered and may produce immediate mixing or mUltiple reflect.ion calculat.ions at user option. 

h . Horizontal Winds 
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Gridded wind fields are comput.ed for 2 layers: boundary layer and above t.he mixed laye:. upper air ra .... inso"de dat.a 4.'1d 
hourly surface .... .lnds are used to cbuin spatially variable u.v cotrponen':. fields a':. ho.:.rly :.:::':.e....-vals. ':~e r;r:::.cae':' ~:e:'ds are 
cacputed by 1nterpola':.lon between sut.ions .ln the MESOPAC II preprocessor . 

~. Vertical Wind Speed 

Vert.lcal .... inds are assumed ~ be zero. 

j. Hor.lzontal Dispersion 

Incremental puff gr~h is comput.ed over discret.e tiDe steps with horizontal gr~ parameters dete~!ned !ro= power 1a .... 
equat.ions fi':. t.o s.lgma y curves of Turner out. to 100 km. At. distances great.er than 100 k=, pu!! gr~h :.s det~ned by t.he rat.e 
g.lven oy Heffter ( 1965). 

Puff growth is a function of stability class and changes in stability are treated. Optionally. user .l .. put. plume gra-~h 
coefficient.s may be considered. 

k . Vertical Dispersion 

For puffs ettUtted a t an effect.ive stack height which is leas than the mixing hp-ight, uniform mixing o! the pollut.ant 
.... ithin the ttUxed layet is performed. For puffs centered above the mixing height, no effect at. t.he ground occurs. 

1. Chemical Transformation 

Sourly chemical rate constant.s are computed from empirical expressions derived from photochemical model s~ulations. 

rn. Phys1cal Removal 

Dry deposition is treated with a resistance method. 

Wet removal may be considered if hourly precipitation data are input. 

n. Evaluation Studies 

Results of test.s for some model parameters are discussed in: Scire, J.S., F.W. Lurmann. A~Ba8s, S.R. Banna, 1984. 
Development. o"f the MESOPUFF II Dispersion ModeL EPA Publicat.ion No. EPA 00/3-84-057, U.S. Environmental Protection Agency, 
Research T=iangle Park , NC . 

B.12 MESOSCALE TRANSPORT DIFFUSION AND DEPOSITION MODEL FOR INDUSTRIAL SOURCES (MTODIS) 

Reference 

Wang, I .T. and T.L . Waldron, 1990. User's Guide for MTDDIS Mesoscale Transport, Diffusion, and Deposition Model for 
Industrial Sources. EMSC6062.1UR(R2). Combustion Engineering, Newbury Park. CA. 

Ave.ila!:lil1t.y 

A magnet.ic cape copy of the FORTRAN coding and t.he user's guide are available for a cost of SlOO from: Dr. I.T. Wang, 
Combust.ion Engineering. Env1ronmental Monitoring and Services, Inc., 2421 West Hillcrest Drive. Newbury Park, California 19320. 

Abstract 

MTDDIS is a variable-trajectory Gaussian puff model applicable to long-range transport of point source emissions over 
level or r olling terrain. It can be used to determine 3-hour maximum and 24-hour average concentrations of relatively 
nonreactive pollutants from up to 10 separate 8tacks. 

a. Recommendations for Regulatory Use 

There lS no specific recommendation at the present time . The MTDDIS Model may be used on a case-by-case basis. 

b. Input Requirements 

Source data requirements are: emission rate. physical stack height, stack gas exit velocity, stack inside diameter, 
st4ck gas t.emperature. and location. 

Meterological data requirements are: sourly surface weather data, from up to 10 stations, including cloud ceiling, wind 
direction. wind speed, temperature , opaque cloud cover and precipitation. For long-range application. ; user-analyzed daily 
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=~ing neights are recommended.. If these are not available, the NWS daily mixing heights wi!! be used ~y tne p~og~a:. A s~r.91e 
\Opper 4.lr Bounding st.at.ion for tne regior: is assumed. For each DXldal run, a.lr -:raJecto:-.les are generat.e=. fo:- a 4B-ho-..= pe=~cx:: . 

and therefore. ':he afternoon m.l.xJ.ng height. of the day bet ore and the ~xing heJ.ghts of t.he d.ay after a.re also req-.:.~rec by ~:"Ie 

cooel as .lnput. • .ln ord.er t.o generate hou=ly m1Xing heights for the modeled per.l.od. 

Receptor data requirements are: Up to three user-specified rectangular qridll. 

c. Output 

Printed output includes: 

':'abulat.ions of hourly meteorolog.lcal parameters include both input surface ooservatJ.ons and calc-.:.latec hou=ly s'!..&!::O:":':'~y 

classes anci m1XJ.ng heights for each stat.lon; 

Printed air t.rajectories for the two consecut.lve 24-hour periods tor air parcels generated 4 hours apart. sta.rt~ng a~ 
0000 LS'!'; and 

3-hour maximum and 24-hour average grid concentrations over user-specified rectangular gridS are output. for t.he secone 
24-hou= period . 

=.. Type of ~ode l 

MTDDIS is a Gaussian puft model. 

e. Pollutant. Types 

MTDDIS can be used to model primary pollutants. Dry deposition is treated. 

Exponential decay can account tor some reactions. 

f. Source-Receptor Relationship 

MTDDIS treats up to 10 point sources. 

Up to three rectangular receptor g=lds may be specified by tile user. 

g. Plume Behavior 
• 

Briggs ( 19 , 1972 ) plume rise tor=~:as are used. 

If plume height exceeds mixing helght.. ground level concentra~ion is assumed zero. 

Fumigation and downw4Sh are no~ ~=.ated. 

h . Horizontal Winds 

Wind speeds and wind directlons a~ Bach St..& tlO~. are tirst correc .. ed for release height. Speed conversions are based on 
power law variation and direction converS :"O!",8 are basBC C:'I linear ha.lght. dependence 4S recommended by Irwin (1979). 

Converted wind speeds a nd wine c::e=~ions are ~~en weighted according to ~he algorithms of Heffter (19BO ) to calcula~e 
the effective transport wind speed and c;.re=-:lon. 

Vertical Wind Field 

Vertical wind speed is assumed equa ~ to zero. 

j . ~orizon~al Dispersion 

Transport.-time-dependent dispers~c:-. coefticie:-. ~8 !ro::l He!!~e: : 1980 ) are used. 

k . Vertical Dispersion 

Transport-t.ime-dependent disperslo~ coeftlcien~8 from Bet:te: ( 1980) are used. 

1. Chemical Transformation 

Chemical transformations are traated using exponential decay. salt-lite is input by the user . 
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~ . Physical Removal 

Dry deposi~ion is ~rea~ed . User 1npu~ depoai~ion veloc!~y 1s requ1ree. 

We~ depos~t.ion is ~rea~ed. User inpu~ hourly prac~pl~at.ion ratM and preciplta~ion layer depth or : louc ce~l~ng ne~;~~ 

are required. 

n. Evaluat.~on S~udies 

None cl~ed. 

E.1) Models )141 and 4141 

Reference 

Enviroplan. Inc, 1981. user ' s Manua l for Enviropl~1's Model )141 and Model 4141. Env1roplan, !nc., Wea~ Orange, ~~. 

Availability 

A magnet~c Lape copy of the FORTRAN coding and the user's guide are available for a cost of $1,900 !r~ : Env~ronp1an, 

Inc., 59 Ka1n Street., West Orange, New Jersey 07052. 

Abst.ract 

Models 3141 and 4141 are modifications of CRSTER [~ VERSION ) ) and are applicable t.o complex t.errain part.icularly 
where receptor eleva~ion approx~t.ely equals or exceeds tne staCK top elevation. The model ut.ilize. intermediate ground 
d1splacement procedures and dis per_ion enhancements developed !rom an aerial tracer study and ground level concentrations 
measured for a power plant located in complex t.errain . 

a. Recommendat.ions for Regula~ry Use 

)1 41 or 4141 can be used if it. can be aemonst.rat.ec ~o estimate concentrat.ions equivalent. t.o those provided by t.he 
preferred model for a given applicat.ion. )14: or ~141 must. be execut.ed !n t.he equivalent. mode. 

3141 or 4141 can be used on a caae-by-caae bas is I n :ieu of a preferred model if it. can be damcnstrat.ed, using the 
c rit.eria in sect.ion ).2, t.hat. 3141 or 4141 is ~ore approprla~e for t.he SPBClfic applicat.ion . In this case t.he model 
opt.ions/modes whlCh are most. appropriat.e for ":.:-.e applicat.lo:: s:1ould be used . 

• 
~ . Input. Requirements 

Source data requirement.s are: emisslo:"". rat.B, phYS lca':' SLaCK height, SLack gas exit. velocity, staCK inside diameter, 
staCK gas exit temperature. 

Met.eorological data requirement.s are: Ho~rly surface weat.her data from t.he EPA meteorologiCAl preprocessor program. 
Preprocessor output includes hourly stability =_4S8, w1nd ::rection, wlnd speed, t.emperature, and mixing height. . Act.ual 
anemometer height (a single value ) is also re~.:=ed. Wine 9?8ed profile exponents (one for each stability claas ) are required if 
on-Slt.e dat.a are input. . 

Receptor data requirements are: Dis ~::=e of eacr. c: ::ve receptor r~ng8, and receptor elevat.ion. 

c . OUt.pu"t 

Print.ed. output includes: Highest ane second highes":. =oncentr4~:C~S ~or the year at each recept.or for averaging t.imes of 
1, ), and 24-hours, plus II user-select.ed aver4:;lng time wt".:=:: may be 2, ~, 6, a, or 12 hours. 

Annua l arithmet.ic average at each rec8p~or . 

For each day, t.he highes~ 1-hour ane 2':'-hour conce::~atlon9 ove: ":. :-, e receptor field. 

d. Type of Mode l 

3141 and 4141 are Gaussian plume models. 

e . Pollut.ant. Types 

3141 and 4141 may be used t.o model r:or. - reactive pO::l;Lant.s. S e~":'':J.ng and depos·it.ion are not t.reated. 

l 
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Source-Recep~r Relationship 

l)p to 19 pcln":. sources are treated. 

No area sources are treated. 

Al l pOl nt sources are assumed to be collocated. 

Unique stack height is used for each source . 

ReceptOr l oca:.ions are restricted to 36 azimuths (every 10 degrees) and 5 user-speci!ied radial di9La~Ce9. 

Unique topographic elevation is used for each receptor . 

g . Plume Behavior 

Brlggs (1969, 1971, 1972) final plume rise formulas are used . 

! ~ plume heigh:. exceeds mixing height at a receptor location aftar terrain adjustment, concentra~lon is assumed equal t o 
zero . 

h . Horizontal Winds 

Wind speeds are corrected for release height baaed on power law variation exponents fro~ DaMarrai& (1 959), different 
exponents for different stability clasBe8, reference height. 7 matera. Exponenta used are ~10, .15, .20, .25, .JO, and .30 for 
SLabllity classes A through F, respectively. 

Constant, uniform (steady-state) wind 1s a •• umed within each hour. 

i . Vertical Wind Speed 

Vertical wind speed is assumed equal to zero. 

j . 80rizontal Dispersion 

Dispersion coefficients are Pasquill-Gifford coefficients from TUrner (1969). 

Dispersion is adjusted to 60 minute. averaging time by one-fifth power rule (GiffOrd, 1975). 

Buoyancy - induced dispersion (Briggs, 1975) is included. 

k. Vertical Dispersion 

Dispersion coefficients are Pasquill-Gifford coefficients from TUrner (1969). 

BuoyanCY-Induced dispersion (Briggs, 1975) is included . 

1 . Chemlcal Transformation 

Not treated. 

m. Physical Removal 

Not. t.rellt.ed . 

~ n . EVllluation S:.udies 

Ellis, H.M., P.C. Liu, and C. Runyon, 1979. "Comparison of Predict.ed and Measured Concentrations for 54 Alternate Modals 
o~ Pl ume Transport. in compl ex Terrain," Presented in APCA Annual Conference, Cincinnati, DB. 

Ellis, 8.M. , P . C. Liu and C. Runyon, 1980. Comparison of Predicted and Maaaured Concentrations for 58 Alt.ernative Hodels 
of Plume Transport. in Complex Terrllin, Journal of t.he Air Pollu~lon Control A.aociat.ion, 30(5). 

Londergan, R., D. Minot.t., D. Wachter, T. Kincaid and D. Bonitata. Evaluation of Rural Air Quality Simulation Modela. EPA 
Publication No. EPA-450/'-83-003, Environment.al Protect.ion Agency , Reaearch Triangle Park, NC . 



40 CFR as of July:, 1991 
Par~ 266, Subpa~s A ~~rough E and Append~ces I ~hrough X 
Page: 336 

wack~er, D. , and R. Longergan, 1984. Evaluation of Complex Terrain Air Quality Simula~io~ ~odela. EPA Publ~ca~io~ No. 
E?A-450/ 4-84- 017. U.S . Envi=onmen~l Protec~ion Agency, Researct T=1angle Park, N:. 

Reference 

Moser, J.B., 1979. MULTLMAX: An A1r Dispersion Modeling Program for Mul~1ple Sources, RecaptorS, ~~d Concar.~a~~on 

Averages. Shell Development Company, W •• thollcw Reaearch Cen~er, P.O. Box 1380, Bouston, XX. (NTIS PB 80-170178 ). 

Availability 

~he above report is available from NTIS (116 . 95 for paper COPYi $5.95 on microfiche). The accession nucner for the 
computer tape for MutTIMAX is PB 80-170160, and the cost is 1)70.00. Requests should be sent to: Co~uter Procucts, National 
Technical Information Service, U.S. Departmen~ of Commerce, 5825 Port Royal Road, Springfield, Virginia 2216:, p~one (70 ) ) 487-
4650. 

Abstract 

MUL~IMAX is a Gaussian plume model applicable ~o both urban and rural areas. It can be used ~o calculate 
sscond-highest concentrations, for sacn of several averaging times due to up to 100 sources arbi~rarily located . 

a. Recommendations for Regulatory Use 

higheSt and 

MULTI MAX can be used if i~ can be demonstrated to estimate concentra~ions equivalent to · those provided by the preferred 
model for a given application. MULTIMAX must be executed in the equivalent mode. 

MULTIMAX can be used on a case-by-case basis in lieu of a preferred model if i~ can be demonstrated, using the criter~a l 
in Section 3.2, that MULTIMAX is more appropriate for the sp8cific applica~ion. In this case the model options/modes which are 
most appropriate for the application should be used. 

b. Input Requirements 

Source data requirements are: Emission rate, physical staCK height, stack gas exit velocity, s~ack inside diameter. and 
s~ck gas temperature . 

Meteorological data requirements are: Hourly surface waa~her da~ trom the EPA meteorological preprocessor program. 
Preprocessor output includes hourly stability class, wind direction. wind speed, temperature, and mixing height. Actual 
anemometer height ( a single value) i8 also requ ired . Wind speed profile exponen~s (one for each stability class) are required if 
on- site data are input. 

Receptor requirements are: Individual recepcor points, arcs and circles of receptors, or lines of receptors may be 
input, with receptor point locations, receptor line end points, and receptor circle center and radius defined in either 
cartes~an or polar coordinates. 

c. OUtput 

Printed output includes! Bighest and second-highest concentrations for the year at each receptor for averaging time of 
3, and 24 hours. Annual arithmetic average at each receptor. ~ 

Computer readable outpUt includes: Input data and results. 

d. Type of Model 

MULTIMAX 1s a Gaussian plume model . 

e . Pollutant Types 

MULTIMAX may be used ~o model primary pollutants. Settling and deposition are not treated. 

C. Source-Receptor Relationship 

Up to 100 point sources at any location may be input. 

Area sources are not treated. 

Point sources may be at any location. 
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unique s~acx heigh~ ill used for ee-ch aouree. 

Unique topograph~c eleva~ion is used for each receptor; must be below ~op c!" stack . 

Receptors can be defined individually, or along lines or area. 

;. ?lume Behavior 

KULTlHAX us •• Briggs (1969, 1971, 1972) final plume ri •• formulas. 

!! plume height exceeds c~ing height, concentrations downwind are assumed equal to zero, 

t. Horizontal Winds 

Wind speeds are corrected for release height baaed on pows: le-w var~ation exponents fro~ DeMArrals ( :959 ) , d~!"!"erent 

exponents for different stability classes, reference height ~ 10 meters. The exponents are .10, . 15, .2e, .25, .J~, anc .j~ !or 
s~bllity cle-saes A through F, respectively. 

Constant, uniform (steady-state) wind is assumed within each hour. 

_. Vertical Wind Speed 

Vertice-l wind speed is assumed equal to zero. 

j . Horizonte-l Dispersion 

Rural dispersion coefficients from Turner (1969) are used in MULTtMAX with no adjustments made for variations in surface 
roughness. 

Six stability classes are u.ed, with Turner class 7 tr.ated 4S Class 6. 

Averaging time adjusument is optional. 

k. Vertical Dispersion 

Rural dispersion coefficients from Turner (1969) are used in MULTtMAX with no adjustments made for variations in surface 
roughness. 

Six subility classes are used, .... ith Turner class 7 treated as elas8 6. 

Perfect reflection at the ground is e-a8umad. 

Mixing height is accounted for with multiple reflections until the vertical plume size equals 1.6 times the mixing 
height; uniform mixing is assumed beyond that point. 

1 . Chemical Transformation 

Not treated. 

rn . Physical Removal 

Not treated. 

n . Evaluation Studies 

Londergan, R., D. Minott, D. WacktBr. T. Kincaid, and D. Bonicaca, 1983. Evaluation of Rural Air Quality Simulation 
Models. EPA Publication No. EPA-450/4-8)-OQ). U.S. Envlronmencal Protection Agency, Research Triangle Park, NC. 

B.IS Multiple Point Source Diffusion Hodel (MPSDH) 

Reference 

Environmental Research & Technology, Inc., 1984. User's Guide to MPSDH. ERr Document No. PB-881585. Environmental 
Research & TeChnology, Inc., Concord , MA. 

Availability 
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The 4cove report and a computer tape are available fr~: co:puter Prcd~cta, National Technical In!ormatio~ Serv!ce, ~.S. 

Department. ot Commerce, 5825 Port Royal Road, Springfield, Vir~ln~a 22161, phone (703) 487 - 4650. 

Abstract. 

MPSDM is a steady-state Gaussian diapersion model designed to calculate, in sequent.ia! code or !n "case-oy-case" =de, 
concentrat~ons of nonreactive pollutants resulting from a~ngle or multiple source e:uss~ona. The HPSD~ model may ~ used !or 
90urces located in flat. or complex terrain, in a univariate {Oz} or bivariate (Oy' Ozl mode. Su!!ic~ent. flex:.!::il:..':)" ~s a':'':'oweo 
1n the specification of model parameters to enable the MPSDM uaer t.o duplicat.e result.s that ... culd be obtained froe many O't.ieI ....., 
Gaussian point- source models. A number of features are incorporated to facilitate site-specific model validat.ion st.udie9. 

a. Recommendat.ions for Regulatory Use 

MPSDM can be used if it. can be demonst.rated to eatimate concentrations equivalent to those provlded by the prefe..:-red 
model for a given application. MPSDH must be axecut.ed in the equivalent mode. 

MPSDM can be used on a case-by-case basis in lieu of a preferred model if it can be demonstrated, using tne crit.erla in 
sectlon 3.2, that MPSDH is more appropriate for t.he specific application. In thia case the mocel options/modes ... ni:::h are most. 
appropriate for the application should be used. 

b. Input Requirement.s 

Source data requirements are: Hourly or const~'t. emission rat.e, stack ga8 temperature, exit velocity, and stack inside 
diameter. 

Meteorological data requirements are: Hourly ... ino speed, wind direction, air temperature and mixing height; and vertical 
t.emperature difference or stability cla8s. O?t.ional meteorological parameters include Bolar intensity and wind speed standard ~ 

deviation. 

Receptor data requirements are: Nort.hing, east.ing, and ground level elevation of each receptor. 

Air quality data requirements are: Coserved concentrations at. any monitor for any or all hours ("case-by-cAse" mode 
only) will be compared ... ith estimates, or ( sequential mode only) will be used to determine background levels. Background is 
calculated as the average of thoae monitors more t.han = ~ radians fro~ the plume centerline defined in the model. Default for i 
is the equivalent of 60 0

, User input for i lS opt.ional. 

c. out.put. 

Print.ed out.put. includes: 

"case-by-case" mode: Printed outpu:. :~cludes hour.!y centerline. off centerline, sector averaged and ob9erved 
concentrations at. all monitors; downwind prc::':'es of cen~a:line concent.rat.ions; and a statistical summary of all cases 
addressed. 

Sequential mode: Printed output. l~~:od t.o ratic o~ predict.ed maximum concentration to maximum concentration measured at 
each monitor. Primary output. i9 a file 0\J:~_" c::mtal.nl.n t; :: o~ly averagec c::mcentrations. 

A post-processing program, ANALYS:S . ~s used ~ ~~oouce averages for longer periods. For a user-specified average period 
a ranked order of peak concentrations, t.he =~~lat.lve !re:~ency of occ~rrBnCB of user-specified concentration levels or a 
summary of hourly meterological characterlll::cs and conce:-.:.rations co~:.:~but.ing to levels above a user-specified value can also 
be obtal.ned ... ith the ANALYSIS post-processor . 

d. Type of Hodel 

MPSDM is a Gaussian plume model. 

e. Pollutant Types 

MPSOM may be used to model primary pc: l utants. Se:.:. .! :.ng an::: ::e;:)Qs:.tlon are not tIeated. 

f . Source-Receptor Relat.ionship 

Arbitrary locations for sources an::: receptors are used. 

Actual terrain elevations may be specified and accounted for by plume-height adjustments. 

Actual separation bet""8en each source receptor ?51r is used. 
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Recep~or9 are assumed ~o be a~ ground level. 

Un~que 9~aCK hei;h~ i9 used fcr each source. 

g. Plume aehav~or 

ariggs (1969, 197" 1975 ) plume r~.e equations are used. 

Partial (or total) penetration of plume into elevated inversions (Briggs, 1975) is included. 

Stack tip downwash (Briggs, 1975 ) is treated. 

Fucigat~on (Turner, 1969) is treated. 

Convective dispersion using a prObability density function model is op~ional (Venkatram, 1980 ) . 

h. Bor~zon~al Winds 

user-supplied hourly wind speed and direction are assumed to specify horizontally homogeneous. steady-state cond!~~ons. 

Wind speeds vary with height according to user-ces~gnated prOfile. for each stability. 

Wind direction is specifiable in whole degrees from 1° to 360°. 

i. Vertical Wind Speed 

Vertical wind speed is assumed equal to zero. 

j. Horizontal Dispersion 

ASHE (Brookhaven ) diffusion coefficients (ASHE, 1968) are used. 

Optione are Paequill-GiffOrd coefficients or user input horizontal plume with coefficients of the form ax b , or s~or 
aver-age w~th user-input sector width. 

Hourly stability ( six classes-very ~'8table througn moderate) y stable) is determined internally from input vertical 
temperature grad1ent and mean wind 8pee~or stability c14sses. 

A buoyancy-induced disperaion algor!~~ (Pasqui1:. 1976) is optional. 

k. Vertical Dispersion 

ASHE (Brookhaven) diffusion coeffiCients (ASHE, 1968) are used. Options are pasquill-GiffOrd coefficients or user input 
horizontal plume with coefficients of the !=~ ax b . One model option employs a convective dispersion algorithm developed by 
VenkatIam (1980). 

80urly st.ability (six classes-very -.:..,stAble thrc;':C;:l moderat.ely stable) are detennined internally from 1nput vert.ical 
temperature gradient and mean wind speed c= s~bility c i a.ses. 

A buoyancy-induced dispersion algc=:~~~ (P.&squi::. 1976) is opt.ional . 

Perfect reflection at ground is assumed. 

Perfect reflection is a88umad at the mixing hei;r.t of pollucan~ above or below top of mixing layer (except for pa~lal 
plume penet.ration). 

1 . Chemical ~ransformation 

Not treated . 

m. Physical 

Not treated. 

n. ~valuatlon Studies 
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Lavery , ~.F. , and L.~. Schulman, 1977. The validit.y of a Gaussian Plume Poin~ Source Ci!!u8ion ~odel !o= Predic~~~; 
S~or~-Ter: S02 Levels in t.he Vic~r.it.y of Elect.ric Generat.~ng Plant.s ~n New York Stat.e. Join~ cc~fere~ce Oi. A~~l~=a~~~ i. s cf ~= 
?ollut.~on Met.eorology, AMS/APCA. Salt. Lake Cit.y, VT. 

Londergan R. , C. l".1not.t., D. Wackt.er, T. Kincaid and D. Bonitata, 1983. Evaluat.ion of R'.!ra: A!.= Q'.!al~~y S~=.lla':.l.c~ 

MOdels. EPA Publicat.ion No. E?A-45014-83-003, U.S. Environman~l Prot.ect.ion Agency, ResBArcn Triangle Park, N~. 

B.16 Mult.i-Source (SCST£R ) Model 

Reference 

Malik, M.S . and B. Baldwin, 1980. Program Cocumenta':.ion tor Mult.i-Source (SCSTER ) MOdel. Prograc Doc~n~a~~oi. ES7408SS. 
Sout.hern Company Servl.ces, Inc., Technical Engineerl.ng Syst.ems, 64 Perimeter 'Cent.er East., A:lanta, GA. 

Availabil1 t.y 

The SCSTER model and user ' s manual are available at. no charge t.o a limit.ed number o! persons through Sout.hern company 
Services. A magnetic tape must be provided by those desiring ~e model. Requests should be directed to: Mr . Bryan Baldwin, 
Research Program Supervisor, Air Quali'ty Program, Sou~ern company Servicaa, Poat. Oftice Box 2625, Bir.ningham, Alabama 35202. 

Abstract 

SCSTER is a modified version ot t.he EPA CRSTER model. The primary distinctions ot SCSTER are it.s capability to consider 
mul'tiple sources t.hat. are not. necessarily collOCAted, its enhanced recept.or specitications, its variable plume height terrain 
adj:ustmant. procedures and plume distortion frOll! direct.ional wind s hear. 

a. Recommendations for Regulatory Use ~ 

SCSTER can be used if it can be demonst.rated to estimate concent.ra~ions equivalent to those provided by the preferred 
model for a given applicatio~. SCSTER must. be executed in the equivalent mode. 

SCSTER can be used on a cBse- by-case baBis in lieu of a preferred model if i~ can be demoost.rat.ed, using 'the criteria in 
sect.ion 3.2, that SCSTER is mor e Appropriate tor the specitic applicat.ion. In this case the model opt.ions/modes which a r e most 
appropriate for the application should be used. 

b. Input. Requirements 

Source data requirement.s are: Emission rate, stack gas exit velocity, stack gas temperature, stack exit diameter, 
physical staCK he l.ght. , e l evation of stack base, and coordinat.es ot st.ack locAt.ion. The variable emission data can be monthly or 
annual averages. 

Meteorological data requirements AXe: Hourly surface weat.her data trom t.he EPA meteorological preprocessor program. 
Preprocessor output. includes hourly stability class wind direction, wind speed, temperature, and mixing height.. Actual 
anemometer height. (a single value) is opt.ional . Wind speed profile exponents (one tor each st.ability class) are optional. 

Receptor data requirements are: Cartesian coordinates and elevations of individual receptors; distances of receptor 
~~ngs, Wl.th elevat~on of each receptor, receptor grid net.works, with elevation of each recept.or. Any combination of the three 
receptor input types may be used to consider up t.o 600 receptor locations. 

c. Output 

Printed output includes: 

Highest and second highest concentrations for the year at each receptor tor averaging times of 1-, 3-, and 24-hours, a 
user-selected averaging time which may be 2- 12 hours, and a 50 high table tor 1-, 3-, and 24-hours; 

Annual arit.hmetic aver age at BAch r eceptor; and the highest I-hour and 24-hour concent.rations over the receptor field 
for each day cons~dered . 

Opt.ional tables ot source cont.ributions ot individual point sources at up to 20 recept.or locations for each averaging 
period; 

Optional magnetic tape output in either binary or fixed block format includes: 

All 1-hour concent.rations. 

Opt.ional card/disk output includes tor BAch receptor: 

....., 
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RecepPOr coordinates; receptor elevation; highest and highest, seeond-tigheB't, 1-, ~-, a:.d 24-ho1.:= c=,,=e~~a~:cns : ~,= 

a~~ua: average concen~at~on . 

c . ~ o~ ~ode l 

SCSTER is a Gaussian plume model. 

e. Pollut&n~ Types 

SCSTER may be used to model primary pollutants. Settling and depoaition are not ~reated. 

Source-Receptor Relationship 

SCSTER can handle up to 60 separate s~cks at varying locations and up to 600 receptors, 1ncludinq up to 15 recepto= 
:1ngs. 

User input topographic elevation for each receptor 1s us.d. 

g . Plume Behavior 

SCSTER uses Briggs (1969, 1971, 1972) final plume rise formulas. 

Transitional plume rise is optional . 

SCSTER contains options to incorporate wind directional shear with a plume distortion· cethod described in appendix A of 
the User's Guide. 

SCSTER provides four terrain adjustments including the CRSTER full terrain height adjustment and a user-input, 
stability-dependent plume path coeffiCient adjustment for receptors above stack height. 

h . 8orizontal Winds 

Wind speeds are corrected for release height based on power law exponents from DaMarrais (1959). different exponents for 
different stability classes; default reference height of 7 m. Default exponents are .10, .15, .20, .25, .30, and .30 for 
stability classes A through F, reapectively. 

Steady-state w~nd is assumed within a g i ven hour. 

Optional consideration of plume distortion due to user-input, stability- dependent wind-direction shear gradients. 

i. Vertical Wind Spaed 

Vertical wind speed is assumed equal to zero. 

j . Horizontal Dispersion 

Rural dispersion coefficients from Turner (1969) are used . 

Six st4bility classes are used. 

k.. Vertical Dispersion 

Rural dispersion coefficients from Turner (1969) are used. 

Six stability classes are used. 

An optional test for plume height above mixing height before terrain adjustment is included. 

1 . Chemical Transformation 

Chemical transformations are treatad using exponential decay. Half-life is input by the user. 

m. Physical Removal 

Physical removal is treated using exponential decay. Half-life i8 input by the user. 

n. EvalUation Studies 
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Londergan, R.,C. M1no~~. C. wacxter, T. Xincaid and D. Bonita~, 1983. Evaluation of Rural Air ~~Ality Si=~la~io" 
~odels. EPA Publ~cat~on No. EPA 450/4-83-003, U.S. Environmental Protection Agoncy, Research ~rian;le Pa:k. N=. 

B.17 Pacific Gas and Elec~ic PlumeS Model 

Reference 

User's Manual for Pacific Gas and Electric PlumeS Hodel, 1981. Pacific Gas and Elec~ic, San fr~'c~sco. CA. 

Availability 

The User's Manual will be supplied for cost ot reproduction. An Ia~ version of the model can be obta~ned on a user 
supplied tape tree of cnarge troc: Mr. Robert N. Swanson, Pacific Gas and Electric Company, 245 Harket Street, RM 'S~, San 
Franc~sco. California 94106. 

Abstract 

PLUMES is a steady-state Gaussian plume model applicable to both rural and urban areas in uneven ~errain. Pollutant ~ 

concentrations at 500 receptors from up to 10 sources with up to 15 stacks each can be calculated usin; up to 5 meteorolog~ca l 

inputs. The model in its "basic" mode is Similar to CRSTER and MPTER. Saveral op~ions Are available that allo .... better sl.l:lulat~on 

o f atmospnerlc conditions and improved model OUtPUts. These options allow plume rise lnto or through a stable layer and 
crosswind spread of the plume by wind directional shear with height, initial plume expansion, mean (advective ) Wind speed, 
terrain considerations, and chamical tIansformation of pollutants. 

Differences that exist be~een PLUMES and CRSTER are in the follOWing area.: Stability class determination, hourly 
oixing height schemes, hourly stable layer data, randomization of wind direction, e~ent of data set required for preprocessing 
meteorological data ~nputs. 

a. Recommendations tor Regulatory Use 

PLUMES can be used if it can be damonstrated to estimate concentrations equivalent to thoBe provided by the preferred 
~odel for a given application. PLUMES must be executed in the equivalent mode. 

PLUMES can be used on a case-by-case basis in lieu of a preferred model if it can be demonstrated, using the criteria in 
section 3.2, that PLUMES is more appropriate for the specific application. In this case the model options/modes which are most 
appropriate for the application should be used . 

b . Input Requirements 

Source data requirements are: Cartesian or polar coordinates of each source .... ith stack height, diametar , gas 
temperature, and exit velocity for each stack. 

Heteorological data requirements are: Surface data-hourly meteorological data including wind direction, wind speed, 
~emperature, and either ceiling height and total sky COVer or sigma A or Delta T depending on how stability is computed; stable 
l ayer data-either NCC data or site specific user supplied data. 

Receptor data requirements are: cartesian or polar coordinates of each receptor. 

v' Outpu-:.. 

Print ed output incl udes: 

Sighest and second highest concentrations for the year printed out at each receptor for averaging times of 1, J, and 24-
hours, plus a user-selected averaging time which may be 2 , 4, 6, 8, or 12 hours. 

Annual arithmetic average at each receptor . 

For each day, the highest I-hour and 24-hour concentrations over the receptor field is printed. 

Sourly effective stack height and effective stack height distributions. 

Vertica l prof i les of maximum pollutant concentra~ions above a designated height ( Zo ) for the data period processed. 

Cumulative number of exceedances ot 1 hour and 2'-hour specified values for all receptors during the entire 
meteorological riata period. These specified values will normally be National and State Ambient Air Quality Standards. 

computer readable output includes: 



.: 0 CFR as o~ J..:.ly 1, :.991 
Part 266, S\!Dparts A through H and Appendices I through X 

Page: )43 

Hou:-ly concent:-atlons for each receptor on magnetic tape. 

compute:- ~ile for input to plotting :-outine. 7he file s~res the h~ghest l-ho~ : o~ o~e= speci!:ee :.~e pe~~oC : 

concentra:'J.or, at BaCt') receptor fo!" the ent~re meteorologl.cal' dat.a perl.od fc~ lnput :'nt.o a :..Iser S..:.pp':"l. BC ;:':":::::.:.::-.; :-o":':'':'':1e . 

c. Type of Mode l 

PLUMES is a Gaussian plume model. 

e. Pollutant Types 

PLUMES may be used to model primary pol lutants. Cheml.cal trans!or::::lations o~ pol!:;':.4nts are treate': by eX?onentl.a: decay 
and / or ozone li:dting procedures. 

~. Source-Receptor Relationship 

Can i nput up to 10 saparata sources with up to 15 stacks per source. 

Unique stack height for each source. Rectangular or cJ.rcular receptor locations (up to 500 ) can be e~ther model 
generated or ueer input. 

Terrain considerations: 

When plume rise, B, is Above the stable layer top concentration estimates will only be calculated for recep~rB at or 
above the stabl e l ayer top. If the receptor is below the stable layer top, than the concentration is zero . 

When plume ris8 falls within the stable layer, concentration estimates will be only calculated for receptors located 
within this region. If the receptor height is above or below the stable top, then the concentration is zero. 

When plume rise falls below the stable layer and the receptor height is above the stable layer base, then the 
concentration is zero. If the receptor is below the stable layer base, the receptor height is redefined. 

g. Plume Behavior 

PLUMES uses Briggs (197S) final plume rise formulas. 

Expansion of plumes within and above a stable layer is treated. 

h . Borizontal Winds 

User-supplied hourly wind directions are read to neareat 1, S, 10, and 22.S degrees. (The 5, 10 and 22.S degree values 
are randomly modified to nearest whole degree within the intervals). 

PLUMES employs the extrapolated mean wind speed at stack height when the effective stack height 1s equal to or les8 than 
the height of the inversion base above ground. If the plume ri.es into & stable layer, a separate algorithm is used. 

Constant, unl.forc ( steady state ) wind assumed within each hour. 

i. Vertical Wind Speed 

Vertical wind speed is assumed equa l to zero. 

j . Horizontal Dispersion 

Six stability classes are defined by either radiation index and wind speed (STAR), wind direction fluctuation,. or 
temperature lapse rate. Nighttime stability clas8 i9 based on wind direction fluctuations or temperature lapse rate and may be 
modified accord i ng to the method of Mitchel l and Timbre (1979 ) . 

Dispersion curves are from Turner (1969 ) . 

k . Vertical Dispersion 

Six stability classes are defined by either radiation index and wind speed (STAR), wind direction fluctuations, or 
temperature lapse rate . 

Nighttime stability class is based on wind direction fluctuations or temperature lapse ra~e and modified accord i ng to 
the method of Mitchell-Timbre (1979). 
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Dispersion curves are from TUrner (1969). 

Chemical Transforma~ion 

Chemical ~ransforma~ions are ~aa~d using exponential decay and/or ozone limiting procedures. 

Physical Removal 

Physical removal is treated using exponential decay. BaIt-life i. input by user. 

~. Evaluation Studies 

LondergAn, R., D. Mino~~, D. Wack~r, T. Kincaid and B. Boni~ata, 1983. Evaluation o! Rural Air Quali~y S~ulat~o~ 
Models. EPA Publication No. EPA-450/4 - 83-00J, U. S. Environmen~l Protection Agency, Research Triangle Park, N:. 

Wackter, C., and R. Londergan, 1984. Evaluation of Complex Terrain Air Quality Simulation Models. EPA Publication No . 
EPA 450/4-84-017. U. S. Environmental Protection Agency, Research Triangle Park, NC. 

B.18 P~STAR Air QUality Simulation Model 

Reference 

Lurmann, F.W., D.A. Godden, and H. Collins, 1985. User's Guide to the PLMSTAR Air Quality Simulat~on Model. ERr Document 
~o . M-2206-100, Environmental Research' TeChnology, Inc., Newbury Park, CA. 

Availability 

The above report and a computer tape are available troo: computer Products, National Technical Information Service, U.S. 
Department of Co~rce, 5825 Port Rayal Road, Springfield, Virginia 22161, phone (703) 487-4650. 

,.\t)stract 

PLMSTAR is a mesoscale Lagrangian photochemical model designed to predict atmospheric concentrations of 0 3, N02 , aNa), 
?AN, 502 , and SO· 4 from reactive hydrocarbons, NOx and SOx emisaiona. PLMSTAR is intended to simulate the behavior of pollutants 
1n Chemically reactive plumes resulting form major point source ami •• ions. The model's Lagrangian a~r parcel is subdivided in~o 
a 5 layer/9 column domain of computational cells. The approach allowa for realis~ic simulation of tne combined effects of 
atmospheric chemical reactions and pollutant dispersion in the horizontal and vertical directions. Other key features of ~e 
~odel include: the capability for generation of traJectories at any level of a three-dimensional, divergence-free wind field; 
~he capability for calculating and utilizing the time and apace varying surface deposition of pollutants; an up-to-date 
O)/RBC/NOx/SOx chem1cal mechanism that utilizes eight classes of reactive hydrocarbons; the capability tor simultaneously 
handling both point and area source emissions; and the capability to simulate ovarwatar conditions and land/water transitions. 

a. Recommendations [or Regula~ry Use 

There is no specific recomm.endation at the present time. The PLMSTAR Model may be u8ed on a case-by-case. 

:> . Input Requirements 

Source data reqUirements are: Emission rates, stack parameters, diurnal emission profiles, and RBe, NOx ' and SOx 
partitioning profiles. 

Meteorological data requirements are: Station location, grid geometry, surface winds, surface roughness, surface 
temperature, ~emperature profiles, mixing heights (optional), cloud cover, solar radiation, and winds aloft. 

Receptor data requirements are: Receptor locations and topography. 

c. Output 

Printed output includes: 

Computed concentrations at specified ~imes and receptors along the trajectory. 

d. Type of Model 

PLHSTAR is a Lagrangian photochemical model. 

e. Pollutant Types 
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The key che~cal species included in the model are O~, NO, N02, BNO), PAN, SC 2, 50=4' :0, .line e~g~~ c:asaea c~ ~e4=~~ve 
hycrocar~on8. Twen~y add~~~onal in~ermedia~e 8pac~ea are lncluded in the cne=~ca: cecnan~a= . 

. ' Source-Recep~or Relationships 

Source-recep~or rela~ionships for individual source. are calculated using a d!~ferencing ~ecr.nlque. T~a~ ~S. s~=~la~~ons 

are made w~~h and wi~hout an individual source (or group of colloca~d sources) !n acd!~lon to ~he R5:/NOx /5: x e:lss~on8 !=o: 
all other sources in tne region . The emlssion processors allow for up to 250 polnt sources and ~, u~~1:i~ed n~r o! area 
sources (allocated to a grid of 36 X 36 squares) to be included in the s1mula~ion. 

g. Plume Behavior 

Plume r i se calculations are based on Briggs (1975) . 

r.. Hor~zontal Winds 

Gridded hourly multi-level horizontal wind fielda are ganaratad using techniques similar to those reported by Gooc!~n ee. 
al . (1979) . These involve wind data interpolation. divergence mimimization, and terraln adjustment. TraJectory path segments are 
then generated by interpolation from the gridded horizontal wind fielda in 15 minute steps a~ the user selectee ver~lca: level. 
£i~her source or receptor orlented traJectory may be genera~d. 

j . Vertical Wind Speed 

Vertical speed is produced by WINDMOD, but is not utilized in the trajectory calculation or tne poll~tant advection 
algor~tnm . 

j . Vertical Dispersion 

Vertical eddy diffusivities (Kz ) over land aIB calculated .11& a function of wind epeed. stability, surface roughneaa, and 
boundary layer height. OVer water, wind speed, air-to-sB4 temperature difference, humidity, and boundary layer height are tbe 
key parameters. 

The effects of vertical dispersion on pollutan~ concentrations are calculated by numerically integrating finite 
difference approximations to the diffus~o~ equation. 

Mixing heights can be internally calculated o~ externally specified . 

k. Horizontal Dispersion • 

Horizontal eddy diffuaivitiea (~ . 4:e calcu la~ad either .118 a function of ~z and stablility cla&8 or as a function of 
0y' The effects of horizontal dispersion or. pollutant concentrations are calculated by numerically integrating finite difference 
apprOXimations to the diffusion equation . 

1. Chem1cal Transformation 

PLMSTAR incorporates a slightly c:::-:censed vera::;:; of the Atkinson et a1. ( 1982 ) photochemical mechan~9c for 
O]/RHC/ NOx/sox / air mixtures. The mecnar.~a= =:::-:tains 6: :o4C~10nB ~ nvo !v ~ng 38 species. including 8 classes of organic 
precursors. The effects of chemical tranaC~~~lons on p:; __ ~tant concentrations are computed by numerically integrating the 
nonlinear kinetic rate equations. 

~. PhYSical Removal 

Dry deposition of 0 3, N02 , HNO~. PAN. S02' ~~e s:., is baaee on the model of Weaely and BicKS (1977). 

n. Evaluation Studies 

L~nn. r . w . . D.A. Godden and A.C. :loyd, 19B:. 7he Develo~ant and Selected sensitivity, Tests of the PLMSTAR Reactive 
Plume Model. Presented at the Third ~oln~ Conference cr. ApplicatlOr.. c! Air Pollution Meteorology, 5an Antonio, TX. 

Godden, D. and F. Lurmann, 19B]. ~evelopment o ! tne PLMSTAR ~ooel and its Application to Ozone Episode Conditions in the 
South Coost Air Basin, ERT Document No. P-A702-200. Env~ronmental ~ .. aarch , Technology, Inc., Newbury Park. CA. 

Bl umenthal, D.L., T.B. Smith, C.E. :enrman, S .:. Alexander. F. turman, and D. Godden, 1985. Analysis of Aerametric and 
Meteoro logical Data for the Ventura County Reg10n, Re!. '90094-S11·FR. Sonoma Technology, Inc., and Environmental Research and 

~ Technology, Inc . , for the Western Oil ano Cas Assoc:~at:::::-.• :'os Ange.l.ea. CA. 

B.lS Plume Visibility Model (PLUVUE 11 ) 
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Reference 

Seigneur, .... , C. D. Johnson, C. A. I.at.':'mer. R. W. Bergstrcc and S. Bogo. 1984. Usc's ~anl,;.a: ~o= -:..'le Plu=:e v:.s:.=':':':'-;y 
..... ode1 ( PLlNUE :: ) . EPA Publicat.ion No. EPA 600/8-84-005. :':.S. EnvJ.ror.ment.al Pro";.e::::t.lO~ Age::.C)' , Researc:: ==:..a.:1:; l e Park., S:. : ~-::S 

No. PH 84-158302}. 

Availability 

This model i9 available as part of UNAMAP (Vera1on 6). ThR computer code is available on magnetic tape fro=.: C.::.::put.ar 
Products, National Technical Information Sarvice, U.S. Depa~nt of Commerce, Springfield, Virginia 22161. ptone (103 ) 487-
4650. 

-'bs"tIact. 

The Plume Visibility Model (PLUVUE II ) i8 a comput.erl.zed model used for est.imating visual range redu::::tl.o~ and 
a~ospherlc discolorat.lon caused by plumes result.ing from t.ne emia~ons of particles, ~:.t.rogen oxldes and 9ul!~r cXlees fro= a 
single emission source. PLUVUE II predicts tne transport, dispersion, chemical reactions, opt.ical effects and surface deposlt.lO', 
of point or area source emiasions. Addenda ~o ~he User's Manual ware prepared in February 1985 to allow execut.ion of PLUVUE r: 
and t.he t.est. cases on t.he UNIVAC computer, the addenda are included in the UNAKA? (Version 6) documentat.ion. 

a . Recommendat.lons for Regulat.ory Use 

There is no specific recommendat.ion at. t.he present. t.:.me. The Plume Viaibility Model (PLUVUE II) may be used on. a case-by 
case basis. 

":I. Input Requirement.s 

Source data requirements are: Locatio~ and elevat.lon; emiaslon rates of S02' NOx ' and par~iculates; flue gas flow ra~e. 
exi~ velocity, and exit temperat.ure; flue 9as oxygen content.; p=opert.ies (including denslty, mass median and standard geometric 
deviation of radius) of t.he emit.ted aerosols 1" t.he accumulat.ion (0.1-l.0 Jim) and coarse (1.0-10.0 .'1m) size modes; and 
deposition velocities for s02' NOx ' coarse mode aerosol, and accumulat.ions mode aerosol. 

Met.erological dat.a requirements are: S~ability class, wind direct.ion (for an obaervar-based run), wind speed, lapae 
rate, a~r temperat.ure, relat.ive humidity, and ~:.xing height. 

Other dat.a requirement.s are: Ambient. eacltground concsnt.rat.ions .o~ NOx ' 0 3, and 502 , background visual range or sulfate 
and nit.rat.e concent.rations. 

Receptor (observer) dat.a requirement.s a"e: Location, elevat.ion, t.e=rain which will be observed t.hrough the plume (for 
observer based run wi~h white, gray, and blaCK .... ~.,...lng baclt;=ounds). 

c. OUtput. 

Print.ed output. includes: plume concar.~=4~!ons and v:sual effect.s at. specified downwind distances for calculated or 
specified lines of sight . 

d. 1ype of Model 

PLUVUE is a Gaussian plume model. 

e. Pollut.ant. Types 

PLUVUE I! treat.s NO, N02' S02' H25O,. ~~OJ' 03' ?=:~ry ano 8econcary particles t.o calculat.e effect.s on Vi9ibilit.y. 

t. Source Recept.or Relat.ionship 

PLUVUE . t.reat9 a single point. or area Bo~ce. 

Predict.ed concent.rations and visual effect.s are o~~a:.ned at use: B?ec!fied downwlnd distances. 

g. Plume Behavior 

PLUVUE uses Briggs (1969, 1971, 1972 ) final plume ":.se squat.lons. 

h. Horizont.al Winds 

User-specified wind speed (and direct.ion for ~ obsa.-ver-based run ) are assumed const.ant. for the calculation. 
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i. Ve~ical Wind Speed 

vert.J.cal .... ind speed is assumed equal to zero. 

j . Horizontal Dispersion 

User spec1tied plume widths, or .... idths computed. from either Pasqu1l1-Glfforci- Turne.:- c:.:.....-ves (:'~ne.:-, 1969 ) c !" :VA c:.:rves 
( Carpenter, et al., 1971 ) are used in PLUVUE. 

k. Vertical Dispersion 

User specified plume dept.hs, or comput.er from Pasqulll-Giftord-Turner curves (Tu:ner, 1969 ) c:- TVA c ... rves ( Ca=-pe..te= , e:. 
&1., 1971 ) are used in PLUVUE. 

1. Chemical Transformation 

PLUVUE II ~reat8 the chemi8~ of NO , N02 , 0 3, OH, 0(10 ), S02' RN03 , and H2SO4, by mean8 of nJ.ne reactJ.ons. Steady 8tAte 
approximation. are used for radicals and for the NO/N02/03 reactions. 

m. Physica l Removal 

Dry depOSition of gaseous And particulate pollutants is treated using deposition veloci~ie •. 

n. Eva l uation Studies 

Bergstrom, R.W. , C. Seigneur, a . L. Babson, B. Y. Bolman and M. A. Wojcik, 1981. Comparison of the Observed and 
Predicted 
Visua l Effects Caused by Power Plant Plumes. Atmospheric Environment, 15:2135-2150. 

Bergstrom, R.W., C. seigneur, C. D. Johnson, and L. W. Richards, Measurement. and Simula~ions of the Visual Effects of 
Particulate Plumes. Systems Application., Inc., San Rafael, CA. 

seigneur, C. , R. W. Bergstrom, and A. B. Budischewskyj, 1982. Evaluation of the EPA PLUVUE Model and the ERT Visibility 
Model Based on the 1979 VISTTA Oata Base. EPA Publica~ion No. EPA-450/4-82-008, U.S. Environmental Protection Agency, Raeearch 
Triangle Park , NC. 

White, W.E., C. Seigneur, D.w. Heinold, M.W. El~roth, L.W. RiChards, P.T. Roberts, P. S. BhArd .... aja, W. D. Conner and W. 
E. Wil80n, Jr, 1985. Predicting the Visibility of Chimney Plumes: An Intercompariaon of Four Models with Observations at a Well
Controlled Po .... er Plant, Atmospheric Environment, 19:515-528. 

B.20 Point, Area, Line Source Algorithm (PAL-OS) 

Reference 

Petersen, W. B., 1978. User's Guide for PAL-A Gaussian-Plume Algorithm for Point, Area, and Line Source •. EPA Publication 
No. EPA-600/4-78- 013. Office of Research and Development, Research Triangle Park, NC. (NTI~ pa 281306 ) . 

Rao, K.S. and I:l.F. Snodgrass, 1982. PAL-OS Model: The PAL Hodel Including Oeposition and Sedimentation. EPA Publication 
No. EPA 600 / 8-82-023. Office of Research and Development., Re8earch Triangle Park, HC. (NTIS PB 83-117739). 

Availability 

This model is Available a8 part. of UNAMAP (Version 6). The computer code is available on magnetic tape from: computer 
Products, National Technical Information Service, u.s. Department or Commerce, Springfield, Virginia 22161, phone (703) 487-
465 0. 

Abstract 

PAL-OS is an acronym for this point, area, and l i ne source algorithm and is A method of estimating short-term dispersion 
using Gauss~an-pl~e steady-state assumptions. The algorithm can be used for estimating concentrations of non-reactive 
pollutants At 99 receptors for averaging time8 of 1 to 24 hours, and for a limited number of point, area, and line sources (99 
of each type). This algorithm is not intended for application to entire urban areas but is intended, rather, to assess the 
impact on air quality, on scales of tens to hundreds of meters, of portions of urban areas such aa shopping centera, large 
parking areas, and airports. Level terrain is assumed . The Gaussian point source equation estimatBs concentrations from point 
sources after determining the effective height of emission and the u~ind and crosswind dis~nce of the source from the 
receptor . Numerical i ntegration of the Gaussian point source equation 1s used to determine concentrations from the four types of 
line sources. SUbrou~ines are included that estimate concentr~tions for multiple lane line and curved path sources, special line 
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sources (line sources ~it.h endpoint.s at. different. heiqh~ above ground), and special curved pat.h sources. !~t.egra~lO~ ove:: t.ne 
area source, whic!': lncludes edge effec't.s fnlm t.he 8ou=ce reglon, is done by conslde::l .. g !:. .. :.t.e :.:..ne 801.:::=e5 pe=pe .. c..:..:::.:! a: t. :: t.:'le 
.... .:.nd at. in~e...~a l s up.ilnd f::QZ t.he rec:epUl::. The crosswind int.egra<;icn is done analytlcallYi .:.r:t.eg::a<;lc:: :.:"....:.r:cs .:.s cone 
::umerically by suceeSSlve apprcxlmat.ions. 

The PAL-OS model ut.ilizes Gaussian plume-t.ype diffusion-deposit.ion algorithms based on analytical sol :.;.t.lons of a 
gradient.-t.rans!e:: model. The PAL-OS model ean t.reat. deposit.ion 0: bot.h gaseous and suspended particulat.e pollut.~~t.8 1:1. ~~e pl ume 
s.:.nee gravitat.ional set.t.ling and dry deposit.ion of t.he particles are axplicit.ly account.ed fo:. The anal~.:..cal ci!fuBlOr.
reposit.ion expressions list.ed in this report. in t.he limit. when pollut.&n't. set.t.ling and deposit.ion veloci<;ies are zs=o, t.hsy 
reduce t.o t.he usual Gaussian plume diffusion algoriehma in the PAL modal. 

a. Reco~endat.ions for Regulatory Use 

PAL-OS can be used if it can be demonst.rated to est.imat.e concentrat.ions equivalent. to t.hose provided by the preferred 
model for a given applicat.ion. PAL-OS must. be execut.ed in t.he equivalent. mode. 

PAL-DS can be used on a case-by-case basis in lieu of a preferred modal it it. can be damonst.ra't.ed, using 4he C::lt.erla in 
sect.ion 3.2, t.hat PAL-OS is more appropriate for the specific applica~ion. In this ca.e t.he model opt.ions/mOdes which are most 
appropriate for the applicat.ion should be used. 

_. l nput Requ~rement.s 

Source data: point-sources-emission rat.e. physical stack height, st.ack gas t.emperat.ure, stack gas velocit.y. 9tack 
diameter, stack gas volume flow, coordinates of stack, init.ial 0 and oz; area sources-source strength, size of area source, 
coordinates of S.W. corner, and height of area source; and line iourc.s-source st.rength, number "of lanes, height of source. 
coordinates of end po~nts, initial 0y and oz, width of line source. and width of median. Diurnal variat.ions in em~s.ions are 
p~t.ted. When applicable, t.he set.t.ling velocity and deposit.ion velocit.y are also permitted. 

Met.eorologica l data: .... ind prOfile exponen't.s, anemometer height.. wind direct.ion and speed, stabilit.y class. mixing 
height, air temperat.ure, and hourly variat.ions in emission rate. 

Receptor data: receptor coordinates. 

c. Out.put 

Printed out.put includes: 

Hourly concentrat.ion and deposition flux for each source type at each receptor; and 

Average concent.ration for up t.o 24 brs for each source type at. each receptor. 

d. Type of Model 

PAL - OS is a Gaussian plume model. 

e. Po llutant Types 

PAL-OS may be used t.o model non-react. i ve pollut.ants. 

~ . Source-Receptor Relationships 

Up t.o 99 sources of each of 6 source t.ypes: point, area, and 4 types of line sources. 

Source and recept.or coordinates are uniquely defined. 

Unique st.ack height. tor each source. 

Coordinat.es of recept.or locat.ions are user defined. 

~. Plume Behavior 

Briggs final plume rise equations are used. 

Fumigation and downwash are not treated. 

If plume height exceeds. mixing height, concentrat.ions are assumed equal to zero. 
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Surface concentra~ions are set to zero when the plume c~~terline exceeds c1xir.g height. . 

... HorlZOntal Winds 

User-supplied hourly wind data are used. 

Constant, uniform (steady-state ) wind is assumed witilin each hour. 

Wind is assumed to increase wi~h height. 

1. Vertlcal Wind Speeds 

Assumed equal to zero. 

J . Horizon'!:al Dispersion 

Rural dispersion coefficients from TUrner (1969 ) are used with no adjustments made for surface roughness. 

Si.x stabili~y classes are used. 

Dlspersion coefficients (Pasquill -Gifford ) ue assumed based on III 3 cm roughness height. 

k. Vertlcal Dispersion 

Slx stabil! ~y classes are used. 

Rural dispersion coefficients from Turner (1969 ) are uaed; no further adjustments are made for variation in surface 
rougnness, ~ransport or averaging time. 

Multiple reflection is handled by summation of eeries until the vertical standard deviation equals 1.6 times mixing 
height. Uniform vertical mixing is assumed tnereaftar . 

1 . Chemical Transformation 

Not treated. 

m. Physical Removal 

PAL-OS can treat deposition of both gaseous and suspended par~iculates in the plume since gravitational settling and dry 
deposition of the particles are explicitly accounted for. 

n. Evaluation Studies 

None. 

B.21 Random-Walk Advection and Dispers i on Model ( RADM ) 

References 

AUBtin, 0.1., A.W. Bealer, and W.R . Goodin, 1981. Random- Walk Advection and Dispersion Hodal (RADM) , User's Manual. 
Dames & Moore , Los Angeles, CA. 

Runcnal, A.K., W.R. Goodin, A.W. Bealer, 0.1. Austin, 1981 . Technical Description of the Random-Walk Advection and 
Dispersion Model (RADM ) . Dames' Moore, Los Angeles, CA . 

Availabll i ~y: 

A magnetic tape of the compute code and the user's manual are available for a cOSt of $440. 00 from : Mr. C. Jamas Olsten, 
Dames' Moore, 445 Sou~h Figueroa S~eet, Suite 3500, Los Angeles, California 90071-1665. 

Abstract: 

RADH is a Lagrangian dispersion model ~hich use. the random-walk method to simulate atmospheric dispersion. The 
t echnical procedure involves tracing tracer particles having a given mass through advection by the mean wind and diffusion by 
the random motions of atmospheric turbulence. Turbulent movement i8 calculated by qeterm1ning the probability distribution of 
particle movement for a user-defined time step. A random number between 0 and 1 is then computed to determine the dis~nce of 
particle movement according to the probability distribution . A large number of particles is used to statistically represent the 
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cist.rlbut.ion of pollutant mass. Concentrations are calculated by aumcing !one mass in a volume around the rece~tc= c ! i~teres't 

and dividing t.he total mass by the volume. Concentrations can be calculated for any averag~ng ~~e . RAOM lS a~p::=ajle t.o p=~~: 
ane area sources. 

a. Recommandat.ions for Regulatory Use 

There is no specific recocmendat.ion at. the present. t.ime. The RADM model may be used on a case-by-case oasls: 

b. Input Requirement.s 

Source data requirement.s are: Emission rate, physical stack height, staCK ga8 exit veloci'ty, st.acK inside diamet.er, 
staCK gas 'temperature . Hourly rates may be specified. 

Meteorological data requirements are: Gridded wind field including wind speed, wind direction, st.ability class, 
temperat.ure and mixing height.. 

Receptor data requirements are: Coordinates, ground elevation, and receptor cell dimensions. 

c . OUtput 

Print-ad out.put. includes: 

Average concentration by receptor for user-specified averaging time (concentrations are printed for each blOCK of n 
hours) . 

Average concent.rations for the ent.ire period of the run. 

d. Type of Model 

RADM is a random-walK Lagrangian dispersion model . 

e. Pollut.ant Types 

RADM may be used to model inert. gases and particles, and poll~t.ants with exponential decay or formation rates. 

Source- Receptor Relationship 

Multiple point. and area sources ~y 08 specified a't i ndependent. locations. 

Unique st.acK characteristics are usee !or each so~ce. 

No restriction is placed on receptc= .~cations. 

Pertect reflection at. t.he surface :s assumed fo= ~ne portion not. removed by dry deposition. 

Particles leaving the gridded area a:e =amoved !=o= slmula~ion. 

g . Plume Behavior 

Briggs (1 975) tinal plume rise eqlla't:~~s are USBC. 

Inversion penetrat.ion by the pluce :a allowed. 

Fumigation may occur as mixing hSl~~: rlses above a plume w~~c;. nas penetrated an invBraion. 

h. Horizontal Winds 

Wind "speed, wind direction, stabl !::y class, t.ecpe:a'ture a.nc: :...:x:ng height are supplied. on a gridded array. 

Any wind field may be used as long aa output is !;. correct :o~'t to= RADM input.. 

Wind field is updated at. user-SpBc:!led intervale, which may De les s than one hour if data are available. 

Vertical wind speed profile is used baaed on surtace roughness and stability using Monin- Obukhov length. 

i. Vertical Wind Speed 

...., 
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Assumed equal to zero. 

J ' Ho~~zon:.a: ~1spersi0n 

DisperSion is baaed on diffusivity values calculated from aurface rougnneaa, st&b11ity class and Mon~n-Oo~hov ~en;~', 

D1 ffus1vity 1s a functiOn of height. 

k. Venical Dispersion 

Dispersion is based on diffusivit.y values calcul at.ed from surface roughness, st&bilit.y class and ~or.=.n- OtluJt.,ov ~eng:..':. 

Di f fu sivit.y is a funct.ion of haight . 

1 . Chemical Transformat.ions 

Simple exponentia l decay or formation is used. 

~ . Physical Removal 

Dry deposit"ion is t reat.ed.. 

n. Evaluat.ion Studies 

Runchal, A.K. , A.W. Bealer, and G.S. Sagal, 1978. A Completely Lagrangian Random- Walk Model for Atmospher~c Dispersion. 
P~ocBedings of the Thirteenth International colloquim on A~.pharic Pollution, National Ins~i~utB for Applications o f Chemica l 
Research, PariS, pp. 137- 142 . 

Goodin, W. R., A.K . Runchal, and G, Y. Lou, 1980. Evaluation and Applicat.ion of the Random- Walk Advection and Dispersion 
Model (FlADM) . Symposium on Int.ermediate Range Atmospher i c Tranapon Procea •• a a nd Technology Asaesamant, DOE / NOAA /ORNl. , 
Gatlinburg, TN. 

Goodin, W.R . , 0 . 1 . Auatin and A.K. Ru nchal, 1980. A Modal Verification and Prediction atudy of 502/50- 4 Concentrat.ions 
in the San FranCiSCO Bay Area. Second Joi nt Conference on Applicat.ions of Air Pollut.ion Meteorology, AMS/APCA, New Orleans, LA. 

3.22 Reacti"ve Plume Model (RPM-II ) 

Reference 

D. Stewart, M. Yocke, and M-K Liu. :981. Reactive Plums Hode l -RPM-II, User's Guide , EPA Publicat.ion No. EPA 600 / 8-81-021 
U. S. Environmental Protection Agency, ESRL , Research Triangl e Park, NC. (NTIS PB82-230723) 

Availability 

The above report is available froe N7IS (S16.95 !or paper copy; $5.95 on microfiche). The accession number for the 
compUter Lape for RPM-II is PB83 - 154898. a~e ~~ e cost lS S~60 .0 0 . Requests should be sent to: Computer Products, National 
Tecnn1cal Information Service . U. S. Departmen ~ c! Commerce, s pringflelc. Vi rginia 22161, phone ( 703 ) 487-4650. 

Abstract 

The Reactive Plume Model , RPM- II. 18 a COmpULGr!zed model uaed for estimat.ing short-term concentrations of primary and 
secondary pol lu tants resulting from pOin~ or area source ~issiona . :he model is capable of simulating the complex interaction 
of pl ume dispersion and non-linear phOtOChe=uatry . Two main features of the model are: ( 1) The horizont.al resolution within the 
plume, which offers a more realistic treatment of t.he entrainment process, and (2) it.a flexibility with regard to choices of 
chemica l kinetic mechanisms . 

a. Recommenda tions for Regulatory Use 

There is no specific recommenda tlona at the preaent t ime. :he RP~-I! Model may be used on a case-by-case baais. 

b. Input Requirements 

Source data requirementa are: Em1ss10n ra~., nama, and mOlecular weight. of each species ot pollutant emit.ted ; ambient. 
pressure, ambient t.emperature. stack heignt, stack diametar, stack axit velocity, stack gas temperature, and 10cat10n . 

Meteorologica l data requirements are : Wind speeds, plume wicths or stabilit.y classes, photolytic rat.e constants, and 
plume depths or stability clas8Bs, 
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Recep~or da~ requiremen~s are: Oownwind distances or ~ravel ~imes at which calcula~icn8 are to be made. 

Ir.!~ial concen~ra~lon of all species i8 requ~red, and the spec!!!ca~ion o~ downw~nc a:bler.~ cor.cer.~ra~~cns to be 
en~ralned by ~he plume ~s optional . 

c . OU~put 

Sho~-taro concen~rations of primary and secondary pollutants at either user specified time incramer.~s , cr use= 
specified downwind dis~ances. 

d. Type of Model 

Reactive plume model. 

e. Pollutant Types 

c urrently. using the Carbon Bond Mechanism (CBM- II). 3S species are simulated (68 reactions), including NO, ~O~, 03' 
5°2,504 , five categories of rea~ive hydrocarbons, secondary nitIogan compounds, organic aerosols, and radical spec~e9.~ 

~. Source-Receptor Relationships 

Single point source . 

Single area or volume source. 

Multiple sources can be simulated if they are lined up along the wind trajectory. 

Predicted concentra~ions are obtained at a user specified time increment, or a~ user specified downwind distances. 

g. Plume Behavior 

Briggs ( 1971 ) plume rise equations are used. 

h. Horizontal Winds 

User specifies wind speeds as a function of time. 

i. Vertical Wind Speed 

Not treated. 

~. Horlzon~al Dispersion 

User specified plume widths, or user may specify stability and widths will be computed using Turner (1969). 

k . Vertical Dispersion 

User specified plume dep~hs, or user may specify stabili~y in which case depths will be calculated using Turner ( 1969). 
Note tha~ vertical unifo~ty in plume concentration is ASSumed. 

~. Chemical Transformation 

The RPM-II has the flexibility of using any user input chemical kinetic mechanism. Curren~ly it is run using the 
chemistry of the Carbon Bond Mechanism, CBH-II (Whitten, Killu8, and Bogo, 1980). The CBM-II, as incorporated in the RPM-II, 
contains 3S species and 68 reac~ions focusing primarily on hydrocarbon-nitrogen oxides-ozone photochemistry. 

m. Physical Removal 

NO~ ~reated. 

n. Evalua~ion Studies 

Stewart, D.A. and M-~ Liu, 1981. Development and Application of a Reactive Plume Hodel, Atm08pheric Environment, 
15:2377-2393. 

B.2 3 Regional Transpo~ Model (RTH-II) 
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Reference 

Mo==~s. R.E .. :.A. Stawa:~. and ~-~ L!~, 1982. Rev~sed Uaer ' s Guide to ~~e Re;lona: ~rans?C~ ~ode:-Ve=Sl~~ 
Putllcat~on No. SYSAPP-83/022, Systems Applications Inc., San Rafael, CA. 

Availability 

The computer code is available on magnetic tape for a cost of S100 (which include. the User's Manua l ) !=o=: Syst~ 
Applicat10ns, Inc., 101 Lucas Valley Road, San Raphael, California 94903. 

~he Regional Transport Model (RTM-II) is a computer baaed air quality g:id modal whose p=~ use 16 est1m4tlng ~e 
distribution of air pollution from mUltiple point sourcea and area sources at large distances (on the scale o! severa: ~undred 
t o a thousand kilometers ) . RrM-II offers s~gnificAnt &dvantages over other long- range transport models Decause l~ 19 a quasl
three d1menS10nal hybrid (grid plus Lagranglan puff ) approach to the solution of the advectlon-diftuslon aquat~o~. furtnerzorB, 
i ts fo~~latlon a llows the treatment of spatially and temporarily varying wind, mixing depths, diffusivity, and transformatlor. 
rate fields. It is also capable of treating spatially varying surface depletion procs.sea. While ths modelin; c oncept is capabl e 
o f predicting concentration distributions of many pollutant speCles (e.g., NOx' CO, T5P, etc. ) , the most notable applicatlcns o! 
the mode l to date focus on the long-range transport and transformation of 502 and s~lfates. 

a. Recommendations for Regulatory Use 

There is no specific recommendation at the present time. The RXM Model may be used o~ a case- by-case basis. 

b. Input Requirements 

Source data requirements are: Major point source 502 and primary sulfate emisaions, including stack height, diameter, 
exit ve l ocity, exit temperature, and hourly e~ssion factors; area source 502 and primary SO, emiS.lons in gridded format. 

Meteorologica l data requirements are: Gridded u, v wind tields at user specified update interval (model configured for 
separate wind fields in each of tWO layer.), derived frem twice daily radiosonde data, time variation linear between a maximum 
convectlvely driven boundary layer and a minimum mechanically driven boundary layer, spatial interpolation by an inverse 
distance weighted Objective scheme; gridded hourly precipitation tielde determined either by averaging precipitation rate of all 
stations in grid (if high density), or by inveraa distance weighted interpolation (if low density). 

Other data requirements are: Parameter f ile, containing region definition, starting time, OUtput and averaging time 
intervals, region top specificationa , and various operational flag.; hori%ontal dltfuaivity fields calculated from wind fields; 
l and use type file; deposl tlon velocities and roughness l ength determined internally fram tabulated values associated with land 
usa types; initial conditions and boundary conditions for both layers ( boundary conditions may be time varying). 

c. output 

Printed OUtput includes: 

Diagnostic information. 

Instantaneous S02 and sulfate concentration fields for lower and upper layers at pre-specified time intervals. 

Average S02 and sulfate concentration fields for upper and lower layer, over pre-specified time int~als. Accumulated 
dry and wet deposition f o r each species over pre-selected time intervals. 

d . Type of Modal 

RTM-II is a hybrid Eulerian grid and Lagrangian puff model. 

e . Pollutant Types 

R~-II is configured tor 502 and sulfate on l y. Primary sulfate emissions may be included. 

t. Source Receptor Relationships 

Area sources and minor point sources are specified at each grid within the modeling domain. 

Up to 500 major point sources (modeled with the Gaussian puff submodel) are allowed. 
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Grid average concen~ation and deposi~ion totals are provided a~ each grid wi~i~ ~he modeli~g doma~n (C-~' ceposi~io~ 

for lower layer grid only ) . All lower grid average concen~ation values are assumed to be representa~lve o! srounc-leve: 
receptors. 

g. Plume Behavior 

Plume rise (Briggs, 1971) is calculated for all major point sources regardles8 o~ whetiler they are t~eat.e::! _ .. ':ol'le 
GaUS8~an puff submodel. 

h. Eorizontal Winds 

Gridded c, v wlnd fields are used at a user specified update 1n~rval for each layer. 

Gaussian puff submodal tracks puff cen~roids horizontally at user specified ~1me in~ervals. 

i. Vertical Wind Speed 

Considered implicitly if convergent or divergent winds are provided. 

~ . Bor~zontal Disparsion 

Plume, disparsten is based en 0y differentials derived from a power la .... tit to Turner (1969) dispersion curves. Variable 
seab11i~ies wlth1n adJacent cells are considered. 

Horizon~l eddy diffusivities are proportional ~o the wind field deformation and are calculated from the gridded .... ind 
fields as ancilliary input . Maximum and minimum constrain~s are imposed on ~a magnitude of ~he diffusivities. 

k. Vertical Dispersion 

Plume dispersion is basad on Oz differentials derived from a power la .... fit to Turner (1969) dispersion curves. Variab.le 
stabilities within adjacent cells are considered. 

Vertical dispersion across the mixed layer-surface layer interface i8 considered when calculating pollutant deposition. 

1 . Chemical Transformation 

Linear S02 oxidation is treated. Rate constant is diurnally and latitudinally variable. A minimum oxidation rate 
constant is specified ~o account for he~rogeneous cxida~ion during the nigh~~ime. 

m. Physical Removal 

Dry dep08i~ion of 802 and sulfa~e i8 ~reatad. Precipitation scavenging of S02 (reversible) and sulfa~e (irreversible) is 
treated. 

n. Evaluation S~udies 

Stewart , D.h., R.E. Morris, M-K Liu, and D. Henderson, 1983. Evalua~ion of an EpisodiC Regional Transport Model for a 
Multiple Day Episode. Atmospheric Environment, 17:1225-1252. 

B.2' SHORTZ 

Reference 

Bjorklud, J.R., and J.F. Bowers, 1982, User's Instruc~ions for tbe SBORTZ and LONGZ Computer Programs, Volumes I and II. 
EPA Publication No. EPA 903/9 - 82004a and b, U.S. EnvironmenLal Pro~ection Agency, Region III, Philadelphia PA. 

Avallabili ty 

This mode l is available as part of UNAMAP. (Version 6 ) . The compu~er code is available on magnetiC Laps from: Computer 
Produc~8, Na~ional Technical Informa~ien Service, U.S. Departmen~ of Commercs, Springfield, Virginia 22161 , phone (703) 487-
4650. 

Abs~act 

SBORrZ utilizes the s~ady state bivaria~e Gaussian plums fo~la~ion for both urban and rural areas in fla~ or complex 
terrain to calculate ground-level ambient air concentra~ionB. It can calculate I-hour, 2-hour, 3-hour e~c. average 
concentrations due to emissions from s~ack8, buildings and area sources for up to 300 arbi~rarily placed sources. The output 
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consiats of ~ot.al concen~rat.lon at each receptor due 'CO emiaaiona trom each uaer-speci!" i ec sOl.!.:"ce c:- ;ro ... ? c~ so".!!'ces, :.::.= !;.::!:.::.; 
a:": sources. :!" the o;:>':.~c::. ~c:- ;ravi~a':.l.onal seoct.lins is l.nvoKed, analysl.s canne':. oe acco=?!l.sneC •.. cOJ:=:?lex oce :-ra.:.r: ""':'~"C;'::' 

v~ola~l.n; maBS contl.nuit.y. 

a. RecoImllend.a~ions tor Regulatory Use 

SBOFC'Z can be used !~ it. can be demonstrated to estimate concentrations equl.valen':. ~o -:.hose pr:w:.dec :;,y ':.:'!e p=efe==ec 
model for a gl.ven applica~ion. S80RTZ must be execu~d in the equivalent moda. 

SBORTZ can be usad on a caaa-by- caae baais in lieu of a pre tarred modal it i~ c~~ be demonstrated, uSl.n; ~8 crite:-.:.a ~::. 

sect.ion 3.2, ~hat S80RI'Z is core approprl.ate for ti1e specific applicatlon. In this caae ~he !:lodel op~~onst::oae9 .... t.~c:: are =ost 
approprlate for the applicatl.On should be used. 

b. Input Requirements 

Source data requirements are: For poin~, building or area sources, location, elevatior., total e:r...J.ssJ.or: rate (opt~o:'!a:ly 

classified by gravitational 8e~tling velocity ) and decay coefficient; for stack sources, st.ack he~ght, effluent temperature, 
effluent exist velocity, stack radius ( i nner), act.ual volumetric flow rate, and ground elevation (optJ.onal) ; fo r building 
sources, height., lengtb and widti1, and orientation; for area Bources, characteristic ve~ical dimensl.on, and leng~, WJ.dth and 
or~entation. 

Met.eorological data requirements are: Wind speed and measurement height. wind profile exponenta, wind ci~ection, 
s~ndard deviations of ve~ical and horizontal wind direct.ions, (i.e . , vertical and lateral turbulent intens~t.ie8), mixing 
heigh~, air temperat.ure, and ve~ical potential temperat.ure gradient . 

RaceptOr da~ requirements are: Coordinates, ground elevation. 

c . Output 

Printed output includes: Total concent.Ia~ion due to emiasiona from user-specified source groups, including the combined 
emissions from all sources (wit.h optional allowance for depletion by deposition). 

d. Type of Modal 

SBORTZ is a Gaussian plume model. 

e. Pollutant Types 

SBORTZ may be used ~o medel primary pollutants. Set.tling and deposi~lon of pa~iculatea are treated. 

f. Source-Receptor Relationships 

User specif i ed locations for sources and receptors are used. 

Receptors are assumed ~o be at ground level. 

~ . Plume Behavior 

Plume rise equations of Bjorklund and Bowers (1 982 ) are used . 

Stack t.ip downwash (Bjorklund and Bowers, 1982) is included. 

Al l plumes move horizontally and will fully int.ercept. elevated terrain. 

Plumes above mixing height are ignored. 

Perfec~ reflec~lon a~ mixing height 1s assumed for plumes below t.he mixing height. 

Plume rise is limited when the mean .... ind at stack height approaches or exceeds stack exit veloci~y. 

Perfect reflection at ground is assumed tor pollutants with no aettling velocity. 

Zero reflection at ground is assumed for pollutants wit.h finite settling velocity. 

Tilted plume is used tor pollutants with BGt.tling velocity specified. 

Buoyancy-induced disparsion (Briggs, 1972) is included. 
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h . Borizontal Winds 

Winds are assumed hooogeneous and steady-state . 

Wind speed profile exponents are functions of, both stability clus and wind. speed. Default. values are s?,!c::'!ied ." 
Bjorklund and Bowers ( 1982) • 

.. Vertical Wind Speed 

Vertical winds are assumad equal 'to zero. 

J. Horizont.al Dispersion 

Horizontal plume size is derived from input lateral turbulent intensities using adjustments to pl~e heigh~. ~~d rate 
plume growth with downwind distance s pecified in Bjorklund and Bowers (1982). 

k . Ve rt.ica l Dispersion 

Vertical plume size is derived from input vertical t.urbulent intensities using adjustments 'to plume heigh~ and rata o! 
plume growth wi't.h dawnwlnd dist.ance specified i n Bjorklund and Bowers (1982 ) . 

Chamlcal Transformation 

Chemical transformations are treated using exponent.ial decay . Time constant is input by the user. 

~ . Physical Removal 

Settling and deposition of particulates are treat.ed. 

n. Evaluation Studies 

Bjorklund, J.R., and J.F. Bowers, 1982. User's instructions for the SBORTZ and LONGZ Computer Programs. EPA Publication 
No. EPA-90J/9-82-004. EPA Environmental Protection Agency, Region III, Philadelphia, PA. 

Wackt.er, D. , and R. Londergan, 1984 . Evaluation of Complex Terrain Air Quality Simulation.Models. EPA Publication No. 
2PA 450/4-84-017 . U.S. Environmental Protection Agency, Research Triangle Park, NC. 

B.25 Simple Line-Source Model (GMLlNE) 

Reference 

Chock, D.P., 1980. User's Guide for the Simple Line-Source Model for Vehicle Exhaust Disparsion Near a Road, 
Environmental Science Department, GenerAl Motors Research Laboratories, Warren, MI. 

Availability 

Copies of t.hs above reference are available without. charge from: Dr . D.P. Chock, Environmental Science Depar~ment, 
General Motors Research Laboratories, General Motors Technical Center, Warren, Michigan 48090. The User's Guide con~~ns the 
short a lgorithm of ~he mode l . 

Abstract 

GMLINE i9 a simple steady-state Gau8sian plume model which can be used to determine hourly (or half-hourly) averages of 
eXhaust concentrations within 100m fram a roadway on a relatively flat ~errAin. The model allows for plume rise due t.o the 
heated exhAus~, which can be important when the crossroad wind is very law. It also utilizes a new set of vertical disperB~on 
parameters which reflects the influence of traffic-indUced t.urbul ence. 

a. Recommendations for Regulatory Use 

GMLlNE can be used if it CAn be demonstrated t.o estimate concentrations equivalent to those provided by the preferred 
model for a given application. GMLlNE must be executed in the equivalent mode. 

GMLlNE can be used on a caae-by-caae baais in lieu of a preferred model if it can be damonstrated, using the criteria in 
seetion J.2 , that GMLINE is more appropriate for the specific application. In this case the model options / modea which are most 
approp~iate for the application should be used. 

b. Input Requirement.s 
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Source data requiramen~s are: Emission rate per unit. length per lane, t.he n~r o~ l~~es o~ eac~ roac. ~:s~nces 
lane cent.ers to the receptor, source and receptor he~gnta. 

Meteorolo~1cal data requireltlBnts are: Buoyancy flux, aml:Jl.ant. stab!.l! ty cond! t10::.. a:b~ent Io':.nd a,.-.c : ts c::re=t:.=~ 
relat1ve to the road. 

Receptor data requirements are: Distance and height above ground. 

c. Output 

Printed OUtput includes: Hourly or (half-hourly ) concentrations at the receptor due to exh4US~ e=~9S:'O::' ~ro= a road ( 0= 

a syst.em of roads by sumwlng the results from repeated model applicat.ionsj. 

d. Type of Model 

GMLINE is a Gaussian plume model. 

e. Pollutant Types 

GMLINE can be used to model pr~mary pol1utant.B. Set.t.11ng and dapoait.ion are not treated . 

• . Source-Receptor Relationship 

GMLINE t.reat.s arbitrary location c~ line sourcss and receptors. 

g . Plume Behavior 

Plume-rise formula adequat.e for a heated line source is used. 

h. Horizontal Winds 

GKLlNE uses user-supplied hourly (or half-hourly) ambient. Io'ind speed and direction. The wind measurements are from a 
height of 5 t.o 10 m. 

i.·Vertical Wind Speed 

Vertical wind speed is assumed &q\!l1: to zero . 
• 

j . Disperaion Parameters 

HoriZontal dispersion parameter 18 not used . 

k. Vertical Dispersion 

A vert.ical dispersion paramet.er !. used whicr. !8 " function of stability and wind-road anqle . Three stability claSS8S 
are used: Unstable, neutral and stable. :~s Farameters ~~e into "ccoun~ tne effec~ of t=affic-generat.ed turbulence (Chock, 
1980 ) . 

Chemical Transformat.ion 

Not. treat.ed. 

m. Physical Removal 

Not treat.ed. 

n. Evaluat.+on St.udies 

Chock, D.P . , 1978. A Simple Line· Source Mods';' ::::; Dispers! c:-. Sec Roadways, Atmospheric Environment., 12:823 - 829 . 

Sistla, G., P. Samson, M. Keenan. and S.T. Ras . 1979. A S~uey o! Pollutant D1spers1on Near Highways, Atmospheric 
Env~ronment 13:669-685. 

B.26 ~-XAS CLIMATOLOGICAL MODEL (TCM)-2) 

Reference 
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St.a~f of the Texas Air Cont.rol Board, 1980. User's Guide 't.O t.he TEXAS C:'IMAT:I.O~:::CAl. KJDEL : '!'~ ) . Texa9 A.:.= :'::Oi.-:'==:: 
Board, Permit.s Sectior., 6))0 Highway 290 East, Austin, ~. 

Availa.bllity 

The TCM-2 model is available from the Taxas Air Con~ol Board at the following cos~ : Use:'s M~~~a: c~ly-S2C.OC. ~ se= ' 

Manual and Model (Magnet.ic Tape)-S80.00. 

Requests should be directed. t.o: Data Prcx:essing Division, Texas Air Conuol Board, 6330 Highway 290 East. Aus~:.r., 7 e>-"j 

7872). 

Abst.ract 

TOM is a climatological steady-state Gaussian plume model for determining long-term (seasonal 0= annual ari~t:c : 
average pollutant concentrations of non- reactive pollutants. 

a. Recommendations for Regulatory Use 

TOM can be used if it can be demonstrated to estimate concentrations equivalent to those provided by ~he preferred me 
for a given application. TCM must be executed in ~e equivalent mode. 

TaM can be used on a case-by-case basis in lieu of a preferred model if it can be demonstrated, using the criteria in~ 
section ).2, ~at TeM is more appropr1ate for the specifiC applicati on. In this ca.e the model options/modes wh~ch are most 
appropr~ate f or the applicati on should be used. 

b. Input Requirements 

Source data requirements are; POlnt source coordinates emlssion rat •• (by pollutant ). stack heigh~. stack diameter, 
staCK gas exit velocity, stack gas temperature; area source coordinates ( southwest corner ), size, emiss~on rate. 

Meteorological data requirements are: Stabi lity wind rose and average temperature. 

Receptor data requirements are: Size and spaclng of the rectangular receptor grid. 

c. OUtPUt 

Printed OUtpU~ includes: 

Period average concentrat i ons ::sted, disp l ayed in map !c~t, or punched on cards at the user's options. 

Culpability list opt.ion provldea ~~e contrlb~~~ons of ~he five higheat con~ribu't.Ora at each receptor. 

Maximum concentration option F=~J:da. the max~um concentration for each scenario ( run) . 

d. Type of Model 

TeM is a Gaussian plume mode:. 

e . Pollutant Types 

TOM may be used to mode l prl..I::4:y pollutAnt.s. Sett.ling anc deposition are not ~eated . 

• . Source-Receptor Relationship 

Arbitrary location of point 8o~=ces and are8 sources are ~=B&tod . 

·Arbitrary location and spacln~ c ! rectangu:a: ;=ld of =ece~~ors are used. (Area source grid is best defined 1.'1 terms o~ 
the receptor grid, so t hat the recepto=s tall in t:le ::e:l ter o ! ~:-.6 a:84 s ource ) . 

Receptors located in simple tarraln may be measled. 

g. Pl ume Behavior 

Briggs (1975) plume rise equa~lcn8, includl~; momentum =189, are used for point. sources. 

Two-thirds power l aw i s used w~en transitio,,,,,: =lse opt.:'Or: 18 selected: 
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Flares are t.reat.ed. 

h. Eor~zonal W~nds 

Charact.erist.ic wind speed is calculat.ed for each direct.ion-st.&bilit.y class co:binat.ion. 

This charact.eristic speed is the inverse of t.he average inverse speed for the Btabili':y-winc d~re=,:~c~ c=~~na,:~o~. 

Wind speed is adjust.ed t.o stack height by a power law using exponents of .10, .:5, .20, .25, .30, and .30 fo~ 
stabilities A through F, respectively • 

•• Vertical Wind Speed 

Vertical wind speed is assumed t.o be zero. 

L- J ' Hor~zont.al D~spers~on 

Uniform dist.ribut.ion wit.hin each 22.5 degree sect.or is assumad 

~. Ve~ical Dispersion 

Dispersion paramet.ers for point sources are fit to Turner (1969); for area sources in the urnan code the 
Gifford and Hanna (1970). 

Seven stability c l asses are used. 

Pasquill A t.hrough F are treat.ed, wit.h daytime ''0'' and night.t.ime ''0'' given separately. 

In the urban mode, E and F st.ability classes are t.reated as D-night. 

Perfect reflection at. t.he ground is assumed. 

1 . Chemical Transformation 

Chemical' transformations are t.reated using exponential decay. Balt-life i8 input by t.he uaar. 

m. Physical Removal 

Physical removal is treated using exponent.ial decay. Balf-life is input by t.he user. 

n. Eva luation Studies 

is t.o 

Londergan, R. J., D.B. Minott, D.J. Wacht.er and R.R. Fizz, 19B3. Evaluation of Urban Air Quality Simulation Models. EPA 
Publication No. EPA-450/4-B3-020. U.S. Environmental Prot.ection Agency, Research Triangle Park, NC. 

Durrenberger, C.S., B.A. Braberg , and K. Zimmerman, 1983. Development of a protoco~ t.o be Used fo~ Dispersion Model 
Cocparison Stud~es. Presented at. t he 16t.h Annual Meeting of the Air Pollut~on Control Assec~at~on, Atlanta, GA. 

B.27 TEXAS EPISODIC MODEL ( 'rEM-B ) 

Reference 

St4ff of the Texas Air Control Board, 1919. User's Guide to the TEXAS EPISODIC MODEL. Texas Air Control Beard, Permit.s 
Sec~ion, 6330 Highway 290 East., Aust.in. TX. 

Availabilit.y 

The TEM-8 model is available from t.he Texas Air Control Board a~ ~he following costs: User's Manual only-$20.00. User's 
Manua l and Mode l (Magne~~c Tape)-S80.00 . 

Request.s should be directed to: Data Precessing Division, Texas Air Control Beard, 6330 Highway 290 East., Austin, Taxas 
78723. 

Abstrac~: 

TEM is a short - ~erm, steady-state Gaussian plume model for detarmining short-term concentrations ot non-reactive 
pollutants. 
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a. Recommendations for Regula~ry Use 

~ can De used if ~t can be demons~ateC to esti~te concentrations eqc1valent tc ~~oae p~ov:OeC or ~~e ?~e!e~rec =c=e : 
!o~ a g1ven appl1cat1c ... r-~ muat be execUted in the equ1va~ent moae. 

TEM can be used on a caaB-by-caae basis in lieu of a preferred model if it can be demonstrated. using the cr:ter1a _ .. 
section 3.2, that TEM is more appropriate for the speCific application. In this case the model cpt10ns/mooes ~~lC~ a=e oost 
appropriate for the application should be used. 

b. Input Requirements 

Source data requirements are: locations , average ~ls8ion rates and heights of ~isslons for bo~ pc: .. t anc area 
sources; stacK gas temperature, stack gas exit velocity, and stack inside diameter for point sources !o: plume r1B8 
calculations. 

Meteorological data requlrementS are: hourly surface weather data tro~ the EPA meteorologlcal preprocessor prograc. 
Preprocessor output lncludes hourly stability clasB, wind direction, wind speed, temperature, and mlXin~ helght. Any comblnat:o~ 
of hourly meteorological data up to 24 hours may be used, (e.g. 1, J, 5, e, 24 hours). ~ 

Receptor requirements are: size, spacing and location of rectangular grid of receptors. 

c. Output 

Printed output includes: concentration list; 

Spatial array (concentrations displayed as on a map); 

Punched cards of the concentration list; 

Culpability list (percent contributions) of the five highest contributors to each receptor; 

MaxiDum concentration; and 

Point source list. 

d. Type of Model 

TEM is a Gaussian plume model. 

e . Pollutant Types 

TEM can be used to model non-reactive pollutants. Settling and deposition are not treated. 

f. Source-Receptor Relationship 

Arbitrary locations of point sources and area sources are treated. 

Arbitrary location and spacing of rectangular grid of recep~r8 i8 treated. Area source grid is best defined in termB of 
the receptor grid so that the receptors fall in the centera of the area sources. 

Receptors located in simple terrain may be modeled. 

g. Plume Behavior 

Briggs (1975) plume rise equations are used, including momentum rise, for point sources. 

Transitional rise is calculated. 

Stack-tip downwash may be evaluated. 

h. Horizontal Winds 

Wind speeds are adjusted to release height by power law formula, using exponents of .10, .15, .20, .25, .30 and .30 fo: 
stabilities A through F respectively. 

Steady-state wind is assumed. 
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i. Ve~ical Wind Speed 

Vertical wlnd is assumed equal to zero. 

j . Horizontal Disperslon 

Gaussian plume coefficients are fit.ted to Turner (1969). The Turner curves are treat.ed as lO-c::.:..:'l'o.lte averages a.":c ':.!'Ie 
coefficients are adjusted to repre.ent 30-minute or hourly as appropr1a~. 

In the urban moda, stable ca ••• are shifted to neutral nighttime (D-night) conditions and urban cixin; hei;ht.s are used. 

k. Vert~cal Dispersion 

Dispersion parameters for point sources are fit to Turner (1969); for area sources, i~ the urban mode, L~e fit 1s to 
Gifford and Banna ( 1970). 

Total reflection of the plume at. the ground is assumed. 

In the urban mode, E and F stability classes are treated as D-nightt.ima. 

Chem~cal Transformation 

Chemical transformation is treated using exponential decay. Halt-lif. i8 input by the U8er. 

m. Physical Removal 

Physical removal is treated using exponential decay. Balf-life is input by the user. 

n . Evaluation Studies 

Londergan, R., D. Minott., D. Wachter, T. Kincaid and D. 50nitata, 1983. Evaluation of Rural Air Quality Simulation 
Models, EPA - 450/4-83-003, Environmental Protection Agency, Research Triangle Park, NC. 

Durrenberger, C.J., B.A. Broberg, and ~. Zimmermann, 1983. Development of a Protocol to be Used for Dispersion Model 
Comparison Studies . Presented at the 76th Annual Meeting of the Air Pollution Control A •• ociatl:n at Atlanta, GA. 

B.28 AVACTA II 

Reference 

Zannetti, P., G. Carboni and R. Lewis, 1985. AVACTA II User ' s Guide (Release 3). AeroVlronment, Inc., Technical Report 
AV-ctoI-85/520. 

Availabilit.y 

A magnetic tape copy of the FORTRAN coding and the user ' s guide are available at a cost of S2,500 l non-protit 
organlZatlOn ) or SJ,~OO l ather organlzations ) from: AeroVlronmen~, Inc . , 825 Myrtle Avenue, Monrovia, CA 91016, phone (818) 357-
9983. 

Abstract 

The AVACTA II model is a Gauaaian model in which atmospheric dispersion phenomena are described by the evolution of 
plume elements, either segments or puffS. The model can be applied for short time (e . g., one day) simulations in both transport 
and calm conditions. 

The user is given flexibility in defining the computational domaln, the three-dimensional meteorological and emission 
lnput, the receptor locations, the plume rise formulas, tne sigma formulas, etc. Without explicit user's apecifications, 
standard default values are assumed. 

AVACTA II provides both concentration fields on the user specified receptor points, and dry/wet deposition patterns 
throughou~ the domain. The model is particularly oriented to the simulat.ion of the dynamics and transformation of sulfur species 
(S02 and SO,. 4)' but can handle virtually any pair of primary-secondary pollutants. 

a. Recommendations for Regulatory Use 

AVACTA II can be used if it can be demonstrated to e9tima~ concentrations'equivalent to those provided by the preferred 
model for a given application. AVAC~ II must. be executed in the equivalent mode. 
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AVAC!A II can be uaed on a case-by-ca •• basia in lieu of a prefered model !~ !!. car: be da:::cns!.ra':e::L '..ls:..r::; ,:~e c=:..,:e 
in sec",ion 3.2, tha", AVACTA II is more approprl.ate for 't..~e speci!1C apP! lcat10:-•• ::-: -:'::'3.s case t.!'le =ooe:' =;:-:.:..:;:ns / =oces ',":-.:"::::-. a: 
QOSt. appropr:..ate ~cr ",he applica~10n should be used. 

b. Input Requl.rements lall !.ime-varying ) 

A time-varying input is required lit each co::rpu'ta'tional st.ep. Only ~hose dat.a .... hich have ch.ang&1 neue. __ ne ':'::?'..l", t:y -:': .00-

user. ., 
Source data requirements are: Coordinates, emission rat. •• of prtmary and secondary pollutan'ts, !::.!-:.ia! plume 81.~-aS ( : 

non-point sources), exit temperat.ure, exit. velocit.y, st.ack ins1de diameter. 

Met.eorological data requirement.s are: surface .... ind measuramentA, .... ind profiles (i~ available), a~spne=.:.c s-:.&O.:.!:..-:.y 
profiles, mixing heights. 

Recept.or data requirements are: receptor coordinates. 

O~er dat.a requirements: coordinates of the computat.ional damain, grid cell specificat.ion, t.erral.n elevations, user's ~ 
computat.ional and printing opt.ions. 

c. OUtput. 

The model's OUtput 1s provided according t.o user's printing flags. Hourly, 3-hour and 24-hour concentrat.ion averages a 
comput.ed, t.ogether .... ith highest and highest-second-highest concentrat.ion values. Bo~ par~ial and total concentrations are 
provided. 

d. Type of Medel 

AVAC!A II is Gausllian plume segment/puff model. 

e. Pollut.ant Types 

AVACTA II can handle any couple of primary-secondary pollutants (e.g. 502 and 504-)' 

. ~. Source Rec:~ptor Relat.ionahip 

The AVACTA II approach mainta.:.r.B ~he baB1C ~usBian for:~ lation, but alloWB a numerical simulat.ion of both nonstation~ 
and nonhomogeneous meteorological cenc.:.:..:.ons. The e=..:.-:.t.ad pollutant. mat.erial is divided int.o a sequence of "elemen~8," eit.her 
9egment.s or puffs, which are connected toge~er bu-:. wnose dyn~!cB are a function of ",he local meteorological condition •. Since 
the meteorologl.cal parameters vary .... i:...h • t::...:Je and space, each elament evolves according to the different met.eorolog1cal 
condition a encountered along its t.raJectory. 

AVACTA II calculat.es the par':.!a: cont.r1but.:.o" of each aource in each receptor during each int.erval. The partial 
concentration is the sum of the contr':'O'..ltlon o~ 051': eXlsting puffs, plus that of the closest. segment. 

g. Plume Behavior 

The user can select. the follO\ol~ ,,:; plume :-!a8 !ormulAs: 

Briggs (1969, 1971, 1972) 
CONCAWE (Briggs, 1975) 
Lucas-Moore (Briggs, 1975) 
User's funct.ions, i.e., a subroutine .;Jpp!.ied by -:':;8 \.lser 

With cold plumes, ~he progra: ;J.es a specla : :-outine !:;:, :~e computAtion of the jet plume rise. The user can also eelee 
several computat.ional optiona that cont.rol plume ben4 V10r in CO=?l8X terrain and it.s total/partial reflections. 

h. Hor1zontal Winds 

A 30 mass-consistent. .... ind f1eld lS opt.iona': l y generated. 

i. Vertical Wind Speed 

A 3D mIlss -consistent .... ind fielc is opt.iona':ly gane.ratee. 

j. Horizontal Dispersion 
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Dur!.n; each step, the siqmas of each element are increased. The use!' can se1e::::t the ~ollo"'I:..n; s::';':21 !:.:...",:::~:..cns; 

Pasqui:1-Gif!ord-Turner (in the funct:..or~ l fore specified by Green et a:., 1980) 

Erookhaven (Gifford, 1975) 

3!,~ggs, open country (Gifford, 1975) 

Eriggs, urban, i.e., ~~EIroy-Pooler (Gifford, 1975) 

Irwin (1979 ) 

LO-LOCAT (MaCcready et al., 197') 

user-specified function, by points 

user-specified functlon, with a user's subroutine 

The virtual distance/age concept 1s used for i ncrementing the s iqmas at each time step. 

Ie. Vertl::a! Dispers"ion 

During each step, the sigmas of each element are increased. The user can select the following sigma fun::::tlons: 

Pas~~ill-Gifford -Turner (in the functiona! form specified by Gr .. n et al., 19BO) 

Brookhaven (Gifford, 1975 ) 

Briggs, open country (Gifford, 1975) 

Briggs, urban, i.e., McElroy-pooler (Gifford, 1975) 

LO-LOCAT (HacCready et al., 1974) 

User-specified function, with a u8er's subroutine 

The virtual distance/age concep; is used for incrementing the sigmas at each time step. 

1 . Chemical Transformation 

First order Chemical reactions (prlmary-to-s8cond&ry pollutant) 

m. Physical Removal 

First order dry and wet deposltion .enemas. 

n. Evaluation Studies 

Zannett1, P., G. Carboni and A. Ce:lani, 1985. AVACIA II Model Simulations of Worst-Case Air Pollution Scenarios in 
Northern Italy. 15th International Technica~ Meeting on A:r Pollution Modeling and Its Application, S~. Louis, Missouri, April 
15-19. 
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to determine potential building dowuwash considerations tor stack heights less ~L~ GEP 

• AssOClated parameters 

boiler size (megawatts, pounds/hr. steam, tuel consumption, etc.) 

boiler parameters (\ excess air, boiler type, type ot tiring, etc.) 

operat.ing conditions (pollutant content 1n tuel, hours ot operation, capac~ty tactor, \ load tor winter, summer, etc.) 

pollutant control equipment parameters (design efficiency, operation record, e.g., can it. be bypassed? et.c . i 

• Anticipated growth changes 

4. Air quality monitoring data: 

• summary ot existing obaarvations for lateat five years (including any additional quality aaaured measured data which 
can be obtained from any state or local agency or company)' 

FOOTNOTE: 'See footnote 1. 

ComparJ.son with standards 

Discussion of background due to uninventoriad sources and contributions from outside the inventoried area and 
description of the method used for determination of baCkground (should be conaistent with the Guideline on ~r Quality Models) 

5. Meteorolcqical data: 

• Five consecutive years of the most recent representative sequential hourly National Weather Service (NWS) data, or one 
or more years of hourly sequential on-site data 

• Discussion of meteorological conditions observed (aa applied or modified for the site- specific area, i.e., identify 
possible variations due to ditference batween the monltoring site and the specific aite at the source) 

• Discussion of topographic/land use influences 

6. Air quality modeling analyses: 

• Model each individual year for which data are available with a recommended model or modal demonstrated to be 
acceptable on a case-by-case basis 

urban dispersion coefficients tor urban areas 

rural dispersion coefficients for rural areas 

Evaluate dawnwash if stack height is less than GEP 

Define worst case meteorology 

• Determine background and document. method 

long-term 

short - term 

Provide topographic map(s) of receptor ne~ork with respect t.o location of all sources 

Follow current guidance on aelect.ion of receptor sites for refined analyses 

Include receptor terrain heights (if applicable) used in analyses 

Compare model estimatBs with measurements considering the upper ends of the frequency distribution 

Determine extent of significant impact-provide maps 

Define areas of maximum and highest, second-highest impacts due to applicant source (~eter to format suggested in Air 
Quali ty summary Tables) 
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10n9 'term 

8 he=-:. t.ent 

7. Comparison wit.h accept.able air qU41~ty levels: 

NAAQS 

PSD inc remeQ'ts 

Emission offse~ impac~s if nonatt.ainment. 

8. Documen'tation and guidelines for modeling methodology: 

• Follow guidance documents 

Guideline on Air Qualit.y Models, Revised, EPA-450/2-78-027R 

Guidelines for Air Quality Maintenance Planning and Analysis, Volume lOR, EPA-450/4-77-001, 1977 

Guidelfne for Determination of Good Engineen.ng Prac~ice Stack Beight (Technical suppor~ Documen:. ~o= "the SUCK Ee~r;::: 

Regula"tions), EPA-450/'-BO-023R, 1985 

Ambient Air Monitoring Guidelines for PSD, EPA-450/4-80-012, 1980 

"Requirements for Preparation, Adoption and Submittal of Implementation Plans; Approval and Promulgation of 
lmplementa"tion Plans," CFR title 40 par'ts 51, 1982 (Prevention of Significant Deteriora"tion) 

AIR QUALITY SUMMARY 

For New Source Alone 

Concentr&~ion Due to ~~ified Source 
(,LIg/m) ) 
Eackground Concentration ~#g/m)) 
Total Concen~ration (,LIg/m ) 
RocepLCr Distance ( ~) (or UTM Easting ) 
Recep~or Direction (0) (or UTM Northing) 
Receptor Elevation (e ) 
Wind Speed (m/s) 
Wind Direction (0) 
MiXing Depth (m) 
Temperat.ure (01\.) 

Stability 
Day/Month/Year of Occurrence 
Surface Air Data From 
Surface Sution Elevation (JII) 

Anemometer 8eight. Above Local 
Ground Level (ID) 
Upper Air Data From 
Period of Record Analyzed 
Model Used 
Recommended Model 

Pollutant ______________________________________ __ 

Bighest Bighest 
2nd 8igh 

8ighen 
2nd 8igh 

Bighest 
Annual 
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APPENDIX C TO APPENDIX X ro PART 266-

Example Air Quali'ty Analysis Checklis't 

C. O I~~DUCTION 

This checklist recommends a standardized sat of data and a standard basic level ot analysis needed for PSD applica'tions 
and SIP revisions. The checklist implies a level ot detail required to a8sess both PSD increments and the HAAQS. Individual 
cases may require more or loss information and 'the Regional Meteorologist should be consulted at an oarly stage in the 
development of a dat.a base for a modeling analysis. 

At pre-application meetings between source owner and reviewing authority, this checklis't should prove useful in 
developl.ng a consensus on the data baae, modeling t.echnlques and overall technical approach prior to the actual analyses. Such 
agreement will help avoid misunder8'tAndings concerning the final resul'ts and may reduce 'the later need for addit10nal analyses. 

Example Air Quality Analysis Checklist l 

FOOTNOI'I: lThe "Guidelines for Air Quali'ty Maintenance Planning and Analysis," Volume lOR, EPA-450/4-77-001, 1977 should 
be uwed as a screening 'tool 'to determlna whe'ther modeling analyses are required. Screening procedures should be refined 
by the USBr 'to be si'te/problem specific. 
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1. Source locat.ion map(s) showing location with respec~ t.o: 

• Urban areas 2 

FOOTNOTE: 2Within 50 km or dist.ance to which source has a .~gni!icant. i:pact., whicheve= ~s l ess. 

PSD Class I areas 

Nonat.t.ainment areas2 

Topographic feat.ures (t.errain, lakeR, river valleYR, etc.}2 

Other major existing sources2 

Other major sources subject. to PSD requirements 

NWS meteorological observat.ions (surface and upper air) 

On-si~/local met.eorological observations (surface and upper air) 

S~te/local/on-site air quality monit.oring locat.ion2 

Plant layout. on a t.opographic map covering a l-km radius of t.he source with information sufficient t.o dDtencine GEP -' 
st.ack height.s 

2. Informat.ion on urban/rural characterist.ics: 

• Land USB within J km of source classified according to Auer, A.B. (1978): Correlation of land use and cover with 
met.eorologica l anomalies, J. of Applied Met.eorology, 17:636 - 643. 

Population 
-total 
-density 

Based on current guidance det.encination of whethar the area Rhould be addre •• ed using urban or rural modeling 
methodology 

3. Emission inventory and operating/design parameters for major sources within region of significant impact of propos~_ 

site (same as required for applicant) 

• Actual and allowable annual emission rates (g/8) and operat.ing rates3 

FOOTNOTE: J particulat.e emissions should be specified as a function of particulate diameter and density ranges. 

Maximum design load short-term emission rate (9/s)3 

Associated emissions/staCK characteristics as a function of l oad for maximum; average, and nominal operating 
conditions if stack height is less than GEP or locat.ed in complex terrain. Screening analyses as footnoted on page 1 or detailed 
analyses, i ! necessary, must be employed t.o determine the const.raining load condition (e.g., 50', 75\, or 100' load) to be 
relied upon in the short-term modeling analysis. 

location (UTH 's ) 

height o! stack (m) and grade level above ~~L 

stack exit diameter (m) 

exit velocity (m/ s ) 

exit temperature (OK) 

Area Bource emissions ( rates, size at area, height of area source )J 

• Location and dimensions of buildings (plant layout drawing ) 

to determine GEP stack hei9ht 
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FOOTNOTE: ·use separat.a sheet. for each pollutant. (S02' TSP, CO, NOx BC, Pb, 8g, Asoestos, e'tC . : 

FOOTNC"I'E : all approf)!"ia't.e averaging pe!"l.oda (1-hr, 3-h::-, 8-h:, 24-hr, 30-day, 90-day, a;:::. : 
quall.t.y standard exl.st.s. 

For Al l Naw Sourcas 

Concent.ration Due to ·Modified Source 
(p9'/m 3 ) 
Background Concentrat.ion 1pg/m3) 
Total Concentration (pg/m ) 
Receptor Distance (Km) (or UTM Eastin; ) 
Recept.or Direction (a) (or UTM Northing ) 
Receptor Elevation (m) 
Wind Speed (m/a) 

Wind Direction (0) 
Mixing Depth ( II! ) 

Temperature (OK) 
Stability 
Day/Montb/Year of Occurrence 
Surface Air Data From 
Surface Station Elevation ( m) 

AnEmometer Height. Above Local 
Ground Level (I'D) 

Upper Air Dat.a From 
Period of Record Analyzed 
Model Used 
Recommended Model 

• 

PolluUlnt. ______________________________________ __ 

Bighest. Highast. 
2nd H1gh 

Eighast. 
2nd B!gh 

FOOTNOTE: ·Use separate sheet fo~ each pollut~.'t (S02' TSP, CO, NOx BC, Pb, 89, Asbestoa, etc.) 

..... "Ulual 
Eiighest. 

FOOTNOTE: ·-List. all appropriate avaraging per~OQs (l -hr, 3-hI, a-hr, 24-hr, 30- day, 90- day, et.c. ) for which an air 
quali t.y standard exl.st.s. 

For All Sources 

Concentrat.ion Due t.o Modified Source 
(pg/m3 ) 
Background Concentration 1pg/m3) 
Tot.al Concentration (pg/m ) 

Receptor Distance (Km) (or UTM Easting ) 
Receptor Direct.ion (a) {or U'I'M Nonhing l 

Pollutd~~ ______________________________________ __ 

Bighest. Eighest. 
2nd 8ig:-: 

Highest. 
2nd 8igh 

Bighest. 
Annual 



4C CFR as c~ ~~ly 1. 1991 
p~:. 265 . Sl,U)p.a=ts A u.rougn I:! and Appendices I t.1".rough X 
Page: 370 

Recep~r Elevation fm l 
"'ll"'.C Speed (c / s ) 
W1 nc D irec~ion ( 0 ) 
M~lng Depth ( m) 
Temperature ( or;. ) 

St..abili t.y 
Day/Month/Year of Occurrence 
Surface Ai r Dat.a From 
Surface Station Elevation ( m) 
Anemometer I::ieight. Above Local 
Ground Level (m ) 

Upper Air Data From 
Perlod of Record Analyzed 
Model Used 
Reco:muended Model 

F~Ol'E: "use separate sheet for each pollutant (S02' TSP, CO, NO
x 

HC, Pb, Hg, Asbestos , etc. ) ~ 

FOOTNOTE : ··List a l l appropriat e averaging per i ods ( l-hr. 3-hr, a-hr, 24 - hr, 30-day, 90-day, etc. ) for which ~~ a~ 
qua l ity st..andard ex1stS. 

STACK PA.RAME'l'ERS FOR ~1JAL MODELING 

Building Dimensions f m) 

StaCK Serving Emis- SUlck. Stack StaCK Phys- GEl' StaCK Beight Width Length 
No. sion Ex!:' Exit. Exit ica l Stac); Baae 

Rate :)lame- Vele- Temper- StaCK Beigh.t. Eleva-
tor t.er ( 0 ) city ature 3eight ( .) t.ien 
each (:nis ) ( 0Pi.) ( . ) ( .) 

Pellu-
<an< 

( g/s ) • 

STACK P~ FOR SHORT-TERM MODE::S~ ' 

Building Dimensions (m) 

StaCK serving Emis- SUCK St..a CK Stack ? hy s - GEl' Stack 8e1ght. Widt.h Length 
. Ne. sion Exl:. Exit. Ex it. :co5. l Stack Base 

Rat.e ::a.me- Vela- Temper- S :.aCI( Height Eleva-
tor :.e= : m) C1t. y at.ure r;e~ g:::. ( . ) t.ion 
each ( IIIJ s ) ( or;. ) , ~ ) ( .) 
Pollu-
tant 
(g/ s ) 
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FOOTNOTE: ·Separa~e ~abl •• for 50\, 75\, 100\ of !ull load operat1~g condition (and any o~~e= opera~: ~; =o~c:~:ons a s 
deta~ed by screening or de~ailed modeling analyses to repr ••• nt constra~ning 

[ 56 FR 32796, July 17, 1991 ) 
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?AR~ 268 -- LAND D!SPOSAL RESTRIC=IONS 

suopan A -- Genera l 

Sec. 

268.1 PurPOSB, scope, and applicability. 

268.2 Def initions applicable to this part. 

268.J Cilut.~on prohibited as a substitute for trea~nt. 

268.~ Treatment su:face impoundment exemption. 

268.5 Procedures for case-by-case extensions to an e!!ective ~LB . 

268.6 Pet1t~ons to allow land disposal of a wasta p=o~ibited ~~ce= Bubpart ~ . part. 268 . 

268.7 Waste analysis and recordkeeping. 

268 . 8 Landfill and surface ~poundment disposal reatrlctions. 

268.9 Speclal rules regarding wastes that eXhibit. 0/1 c:-~ractarlSt.:=. 

SUbpart B -- Schedule for Land Disposal Prohibit.ion ~nd Establis~~nt of Trea~ant. Standards 

268 . 10 Identification of wastes to be evaluated by Au~~st 8, 1988. 

268.11 Identification of wastes to be evaluated by J~ne 8, 1989. 

268.12 Identification of waates to be evaluated by May 8, 1990. 

268.13 Schedule for wastes identified or listad aft.er November 8, 1984. 

SUbpart C -- Prohibitions on Land Disposal 

268.30 Waste specHic prohibitions Solvent wastes. 

268 .:n Waste speclfic prohibitions Dioxin-contalnlng waste •. 

268.32 Wast.e specHic prohibitlons california list waatea. 

268 .33 Wast.e specl!ic prohibitions First thlrd wastes. 

2S6 . ]0: Waste specific prohibi-:'ions Second 't!:ird wastes. 

26B . 3: wast.e specl!ic prohibi tions Third third wastes . 

Subpar.. D -- Treatment Standards 

25B . ~ O Appllcaoil ity 0 : t.reatment standards. 

26B . ~ 1 Treatment standards expressed as concentrations in waste extract. 

25B.~2·:=eatment standards expressed aa spec~fied tecr~ologies . 

268. ~3 ~rsatment standards expressed as was~e concentrations. [Reserved] 

268 .~~ Va rlance f roc a t=eatmen~ standard . 

subpa~ E -- Prohi~itions on Storaqe 

258.50 ?rohlbl~:ons en s~orage 0: =es~lcted wastes. 

Appendices ~o pa:t 268 
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Appendix I -- Toxicity Characteristic Leaching Procedure (TCLP ) [Note l 

Appendix I: -- Treatment Standards (AS Concentrations in the Treatment Residual Extract) 

Appendix III -- List of Halogenated OrganiC Compounds Regulated Under S 268.32 

Appendix IV -- organome~llic Lab Packs 

Appendix V -- Organic Lab Packs 

Appendix VI -- Recommended Technologies to Achieve Deactivation of Characteristics in Section 268.';2 

Appendix VIr - - Effective Dates of Surface Disposed Wastes Regulated in the LORs 

Appendix VIII - - National Capacity LOR Variances for UIC Wastes Cocprehensive List 

Authority: 42 U.S.C. 6905, 69l2(a), 6921, and 6924. 

Subpart A - - General 

S 268.1 Purpose, scope and applicability . 

(a) This part identifies ha%ardous wastes that are rest ricted from land disposal and defines those 
l imited circumstances under which an otherwise prohibited waste may continue to be land disposed. 

(b) Except as specifically provided otherwise in this part or part 261 of this chapter, the 
requ~rements of this part apply to persons who generate or transport hazardous waste and owners and operators 
of hazardous waste treatment, storage, and disposal facilities. 

(c) Restricted wastes may continue to be land disposed as follows! 

(1) Where persons have bean granted an ex~n.ion to the effective date of a prohibition under subpart 
C of this part or pursuant to S 268 . 5, with respect to tho •• wast •• covered by the extension; 

(2) Where persons have been granted an exemption from a prohibition pursuant to a petition under S 
268.6, with respect to those wastes and units covered by the petition; 

(3) Wastes that are hazardous only because they exhibit a hazardous characteristic, and which are 
otherw1se prohibited from land disposal under this part, are not prohibited from land disposal if the wastes: 

( i ) Are disposed into a nonhazardous or hazardous injec~ion well a8 defined in 40 CFR 144 . 6(a ) ; and 

( 11) Do not exhibit any prohibi~ed characteristic of hazardous waste at the point of injection. 

( d) The requirements of ~his part shall not affect the availability of a waiver under section 
:21(d)(4) of the Comprehensive Envlronmental Response, Compensation, and Liabi!~ty Act of 1980 (CERCLA). 

( e ) The following hazardous wastes are not subject to any provision of part 268: 

:1) Waste generated by small quantity generators of less than 100 kilograms of non-acute hazardous 
waste or less than 1 kilogram of acute hazardous waste per month, as defined in S 261.5 of this chapter; 

( 2 ) Waste pesticides that a farmer disposes of pursuant to S 262.70; 

(3) Wastes identified or listed as hazardous after November 8, 1984 for which EPA has not promulgated 
:and d~s?osal prohlbitlons or treatment standards. 

[ 51 FR 40638, Nov . 7, 1986; 52 FR 21016, June 4, 1987, as amended at 53 FR 27165, July 19, 1988; 53 FR 31212, 
Aug. 17, :988; 54 FR 36970, sept. 6, 1989; 55 FR 22686, June 1, 19901 

S 268.2 Definitions applicable in this ~. 

When used in this part the following terms have the meanings given below: 

( a ) Halogenated organic compounds or BOCs" means those compounds having a carbon-halogen bond which 
are listed under appendix III to this part. 
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( bJ Hazardous constituent or constituents" means those constituents l~stad in appendix v::: to part 
261 of this chapter. 

(c ) land disposal " means placement 1n or on the land and includes, but 1s not l~~ted to. pl acement 
i n a landfill, surface impoundment, waste pile, injection well, land treatment facility, salt dome format~oi., 

salt bed format~on, underground c~ne or cave, or placement 1n a concrete vault or bunker ~ntended fo= cisposal 
purposes. 

(d) Nonwastawaters" are waste. that do not meat the criteria for wasteWaters in paragra?h ( t ) of 
this section. 

(e ) Polychlorinated biphenyls or PCBs" are halogenated organic compounds defined in accordance ~~t~ 
40 CFR 761. 3. 

( f l Wastewaters" are wastes that contain less than 1\ by weight total organic careon ( :eC ) and l ess 
than 1\ by we i ght total suspended solids (TS5), with the following except~ons: 

( 1 ) FOOl, F002 , F003, F004, FOOS," wastewaters are solvent-water mixtures that contain l ess than 1\ 
by weight TOe or leBs than 1\ by weight total FOOl, F002, F003, FOO', FOOS solvent constituents listed in S 
268.41, Table CCWE. 

( 2 ) KOII , KOI3, K014" wastewaters contain less than 5\ by weight TOe and less than 1\ by weight 
T5S, as generated. 

( 3) KI03 and KI04" wastewaters contain lea. than 4\ by weight TOC and less than 1\ by weight TSS. 

(g ) I norganic Solid Debris " means nonfriable inorganic solids contam~nated with 0004-001 1 hazardous 
wastes that are i ncapable of pas8~ng througn a 9. 5 em standard sieve; and that require cutt~ng, or crush~ng and 
;=1ndin; in mechani cal sizing eqUipment prior to stabilization; and, are limited to the following inorgan~c or 
metal materials: 

(1) Metal slags (either dross or scori~); 

( 2 ) Glassified slagi 

( 3 ) Gl ass; 

( 4 ) Concrete (excluding cementitious 0= pozzolanic stabilized hazardous wastes); 

( 5 ) Masonry and refractory briCKS; 

(6) Metal cans. containers, drums, or tanKS; 

( 7) Meta l nuts, bol~s, PlpaS, pumps, valves, appliances, or industria l equi~enti 

( 8 ) Scrap metal as defined in 40 CFR 261.1(c)(6). 

[ :5 fR ,268 6 . June 1, 1990 , as amended at 56 FR 3877, Jan. 31. 1991 1 

S 268.3 DilutlOn prohibi ted as a substitute for treacm&nt. 

( a ) Except as provided in paragraph ( b ) of ~his sec~ion, no generator, transporter, handler, or owner 
0= operator o ! a ~reatment, storage, or d i sposal facility shall in any way dilute a restricted waste or the 
res~dual from treatment of a restricted waste as a substitute for adequate treatment to achieve compliance with 
subpart ~ o f w~i s part. to circucvent the effective date of a prohibition in subpart C of this part, ~o 

o~nerwlse avo ld a prohibition in subpart C of t his part. or to c~rcu=vent a land disposal prohibition imposed 
by RCRA s8Ctlon )004. 

( b ) Di lut i on o! wastes that are hazardous only because they exhibit a characteristic in a treatment 
s ystem ~hich t=eats wastes subsequently discnarged ~o a water of the United States pursuant to a permit issued 
~nder s8Ctlon , 02 of the Clean Water Act (CWA ) or which treats wastes for purposes of pretreatment requirements 
~ r.aer sectlcn 307 o! the CWA is not iQP~saible dilution for purposes of this section unless a method haa 
been specified as the ~reatment standard in S 268.'2. 

::5 FR 22686 , J une 1. 1990 J 

S 2 58 .~ Treatment surface impoundoent exemption. 
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(a) Wastes which are otherwise prohibited from land disposal under ~is part may be treated in a 
surface impoundmen~ or series of icpoundments provided tba~: 

(1) Trea~mant of such was~es occurs in the ~poundments; 

(2) The following conditions are met: 

( i ) sampling and testing. For wastes witb treacmen~ scsndards in subpart 0 of this pa~ and/or 
prohibition levels in subpa~ C of this part or RCRA aection 3004(d), the residues fr~ treatmen~ are analyzed, 
as specified in S 268.7 or S 268.32, to de~ermine it they meet the applicable treatment scsndards or where no 
treatment standards have been established tor the wasta, the applicable prohibition levels. The sampling 
method, specified in the waste analysis plan under S 264.13 or S 265.13, mus~ be designed such tna~ 
representative s&m?les of the sludge and the supernatant are tested separately ratber than ~xed ~o form 
homogeneo us samples. 

(ii) Removal. The following treatment residues (including any liquid waste) mus~ be removed a~ least 
annually: residues which do not meet the treatment standards promulgated under subpar~ 0 of this pa~; res~dues 

which do not mee~ the prohibition levels established under subpart C of this part or imposed by sta~u~e (where 
no treatment s~andards have been established); residuea which are from tbe treatment of wastes prohib~~ed from 
land disposal under subpa~ C of this par~ (where no treatmen~ s~andard8 have been established and no 
prohibi~ion levels applY)i or residues from managing listed wsstes which are not delis~ed under S 260.22 of 
this chap~er. However, residues which are the subJect of a valid certifica~lon under S 268.8 made no later ~han 
a year after placement of t.he was~es in an ittJpoundmant are not required to be removed aMually. If the volume 
of liquid flowi ng ~hrough the impoundment or series of impoundments annually is greater than ~he volume of the 
impoundment or ~pounamen~s, this flow-through const.~tutas removal of the supernatant for ~he purpose of this 
requirement. 

( iii ) Subsequent management. Treatment residues may not be placed in any ot.her surface impoundment tor 
subsequent managemen~ unless the residues are the subject. of a valid ce~ificat~on under S 268.8 which alloWs 
disposal in surface impoundmen~s meeting the requirsmants of S 268.8(a). 

(iv) Recordkeeping. The procedures and schedule for the sampling of impoundment contents, the analysiS 
of tes~ data, and the annual removal of residues which do not meet. the treatment s~andarda, or prohibition 
levels (where no treatment standards have been established), or which are from the treatment of was~s 
prohibited trom land disposal under subpa~ C (where no treatment standards have bee~ established and no 
prohibition levels apply), muat be specified 1n the facility'S waste analysis plan as required under S 264.13 
or S 265.13 of this chapter. 

( 3) The impoundmen~ meets the design requirements of S 264.221(c) or S 265.221(a) of this chapter, 
regardless tha~ the unit may no':. be new, expanded. or a replacement. and be in compliance with applicable 
ground water !DOni toring requirements of subpart F of part 264 or pa~ 264 of this chapter unless: 

(i) Exemp~d pursuant to S 264.221 (d ) or ( e) of this chapter, or to S 265.221 (c) or (d) of this 
chapter: or, 

( il ) Upon applica~ion by the owner or operator, the Administrator, atter notice and an opportun~ty to 
comment. has gran~ed a waiver of the requirements on the basis that the surface impoundment: 

(Al Bas at least one liner, for which there ~s no evidence ~hat such l iner is leaking: 

(B) Is located more than one-quarter oils from an underground source of drinking water: and 

( e ) Is i~ c~pliance with generally applicable ground water monitoring requiremen~s for facilities 
with permits; or. 

( :~! ) Upon application by the owner or operator. the Administrator. aft.er not.ice and an opportunity to 
c~nt. has granted a modification to the requireman~a on the basis of a demonstration that the surface 
l=?OUn~nt i s located. des~gned. and operated so as to assure L~at ~here will be no migration of any hazardous 
const~tuent ~nto ground water or surface water at any fu~ure time. 

( 41 T~e owner or operator submits to the Regional Administrator a wrlt~en certification that the 
requirements of S 268.4 (a)(3) have been met and submits a copy of the w .. ~e analysis plan required under S 
268 .4 (a)(2 ) . The following certifica~ion is required: 

I certify under penalty of law that the requireoents of 40 CFR 268 .4 (a)() have been met for all 
sUI~ace i w?oundments oeing used to treat res~ricted was~e8. I believe that the submitted lnformA}ion is ~rue, 
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accurate, and complete. I am aware that there are Big~ificant penalties fo: sub=i~~ing false in!ormat~=~, 
~"cluding tne possibility of fine and imprisonment. 

(b) Evaporation of hazardous constituents as the principal means of treatment is not. cons~dered t.o be 

treatment for purposes of an exemption under L~is sect~on. 

[ 51 FR 40638, Nov. 7, 1986; 52 FR 21016, June 4, 1987, aa amended at 52 FR 25788, July 8, 1987; 53 rR 3:21~, 

Aug. 17, 1988] 

S 258.5 Procedures for case-by-case extensions to an effective date. 

( a ) Any person who generates, trests, stores, or disposes of a hazardous waste may SUbmit. a~ 

application to the Administrator for an extension to the effective date of any applicable reSLr~Ct.~c~ 
eatablished under subparT. C of L~~S part. ~he applicant ~ust damonsLrate the following: 

( 1) Be haa IIlade a good-faith effort to locate and contract. ... ·ith treatmem:., recovery, 0: c.isposa l 
facilities nationwide to manage his waste in accordance with the effective date of the applicable restr~ct~on 
established under subpart C of this part; 

(2) Be has entered into a binding contractual commitment to construct or otherw~ae provide alternat.ive 
treatment, recovery (e.g., recycling), or disposal capacity that meets the treatment standards specified in 
subparT. D or, where treatment standards have not bean specified, such treatment, recovery, 0: disposal capacity 
is protective of human health and the environment . 

( 3) Due to circumstances beyond the applicant's control, such alternative capacity cannot reasonably 
be IIlade available by the applicable effective date. Thia demonstration may include a ahowing that the technical 
and pract~cal difficulties associated with providing the alternative capacity will result in the capac~ty not 
being available by the applicable effective date: 

( 4) The capacity being constructed or otharYise provided by the applicant will be sufficient to manage 
the entire quantity of waste that is the sUbjec~ of the application; 

(5) He provides a detailed schedule for obtaining required operating and construction permitS or an 
outline of how and when alternative capacity will be available; 

( 6) Be has arranged for adequate capacity to manage his waste duzing an extension and has documented 
in the application the location of all aites at which the wa.ta will be managed; and 

( 7 ) Any waste managed in a surface impoundment 0: landfill during the e~ension period will meet the 
requirements of paragraph (h)(2) of this section. 

(b) An authorized representative signing an application described under paragraph (a) of ~his section 
shall make the following certi!icat.~on: 

: cer~ify under penalty of law that I have personally examined and am familiar with the information 
9UC!!...l':.t.ed ~~ t!1i9 document and al: att..achments and t.hat, based on my i:lqciry of those individUals immediAtely 
responsible for Obtaining the information, : believe that the information is true, accurate, and complete. I am 
a~are that ~here are s~gniflcant penalties for submitting false information, including the possibility of fine 
and impr~sonment.. 

(c ) Aft.er receiving an applicat.ion for an extenaion, the Administrate: may request any additional 
l~for-~t.lon wh~ch he deaDs as necessary to evaluate the applicatio~. 

( d ) An extension will apply only to the waste generated at the individual facility covered by the 
application and will not apply to restricted waste from any other facility. 

( e ) On the bas~s of t.he information referred t.o in paragraph (a) of this section, after notice and 
o?port.un~t.y for comment, and after conault..ation with app:opriate State agenCies in all affected States, the 
Ad:~ni9trato: =ay grant an extenSlon of up t.o 1 year ~rom t.he effect~ve date. The Administrator may renew t.his 
extens~on fo: up to 1 addit.ional year upon the request of the applicant if the demonstration reqcired in 
?aragrapn ( a ) of this section can still be made. In no event will an extension extend beyond 24 montnB frem the 
applicable effect.~ve date specified in subpart C of pa:t 268. The length of any extension authorized will be 
dete~ned by the Admini.trator based on the time required to construct or obtain the type of capacity needed 
by t.he applicant as described in the completion schedule discussed in paragraph (a)(5) of this section. The 
Admln~strato: wll: g~ve public no~icB of the ~:ltant. to approve or deny a petition and provide an opportun~ty 
for punl1c cO!l:llent.. ':'he final dec~sion on a petition will be pUblished in the Federal Register . 
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(f) Any person granted an extension under this sec~ion must i~adiately notify ~e ~nis~ra~o= as 
soon as he has knowledge of any change in the cond!~~ons ce~!!ied ~ in ~e a?pl~ca~lon. 

( g ) Any person granted an extension under this section shall su~i~ written progress repo~s a~ 
intervals designated by the Administrator. Such reports mus~ describe the overall progress made toward 
construc~ing or o~herwise providing alternative treaCttent, recovery or disposal capacitYi ~ust id~~~ify any 
event which may caus e or has caused a delay in the developcBnt of the capacitYi and Itust S\!!:::lAI1Ze t.he ·steps 
taken to mitigate the delay. The Administrator can revoke ~he extension at any time i! ~e applican~ does not 
demonstrate a good-faith effo~ to meet the schadu~e for comple~ion, if ~he Agency denies or revokes any 
required permi~ , if conditions certified in the application change, or for any violatlOn of this chapter. 

(h) Whenever the Administrator establishes an extension to an effective date under this sectlO~, 
during the period tor which such extension is 1n effect: 

(1) The storage restrl=t!ons under S 268.50(a) do no~ apply; and 

(2) Such hazardous ~aste may be disposed in a landfill or surface impoundment only i! such unit 19 in 
compliance wi~ the technical requirements of the followlng provisions regardless of whether SUCh unit i9 
existlng, new, or a replacement or lateral expansion. 

(i) The landfill, if in interim Status, is in c~pliance with the requirements of subpart F of pa~ 
265 and S 265.301 (a), (c l , and ( d ) of this cnapter; or, 

( ii ) The landfill, if per~tted, is l~ compliance with the requirements of 8ubpar~ F of par~ 264 and S 
264 . .301 ( c ) , (d) and (e) of t!::..s cnapter; 

( iii ) The surface icpo~ndment , if ir. lnterim status, is in compliance with the requirement9 of subpar~ 
F of part 265, S 265 . 221 (a ), : :: :, and (d) 0: '::'.is chap'ter, and RCRA section .3005(j)(1); or 

( iv) The surface 1l:po~~c.:en-:, if per:l'tted, is :..n co::lpliance with the requirament.s of subpart F of 
part 264 and S 264.221 (e), ( e i and (e) of ~~lS chapter. 

( v ) The landfill, i f clsposing of containerized 11quid hazardous wastes containing PCBs at 
concentrations greater ~han or equa l to 50 ppc but less 't~~n 500 ppm, is also in compliance with the 
requirements of 40 CFR 761 . 75 ar.C parts 264 and 265 . 

( i) Pending a decis~or. C:'. the appl:..ca~lcn the appl:..cant. is required ~o comply with all restric1:ion9 on 
land disposal under this pan c:-. ::e t.'le effec,::ve data for ~:-:e wasta has been reached. 

(Approved ~y the Office of ~~na;e~nt and Bu~;et under cor.trol number 2050- 0062) 

{51 FR 40638, Nov. 7, 1986; 52 ~ 21016, June 4, 1987, as &mended a~ 52 FR 25788, July 8, 1987; 54 FR 36971, 
Sept . 6, 1989; 55 FR 23935, ':-':":-.18 :j, :990 ) 

S 268 . 6 Petitions to allow 1a:-:= ~:sposal of a waste proh~blted under subpart C of part 268. 

(a ) Any person seeKlr:~ .:': exempt.1C~ ::o~ a pro!:lbl~:..on ~~der subpart C of this part for ~he disposal 
of a rest.rlCted hazardous was,:e ::-. a pa~l:::...a::- unit or ;J:-:ltB must submit a petition to the Adml.nistrator 
demonstrating, to a raasonab:e c~;ree of cer:dl:-:ty, that t~ere will be no migration of hazardous constituents 
frolt the disposal unl.t or i::jac:.:::~ zone for .8 long as '::',e wastas remain hazardous. The dBIDOnst.ra1:10n must. 
include the following compone::,:.: 

( 1) An identificatlor. =~ '::"Ie spec.:.::: 'oI48'te anc :':-.e specific unit. for which t.he de.monstrat.ion will be 
made; 

( 2) A wast.e analysls '::: cescribe t ·..;.:.. 'i '::i.B cnac:=e . and physical characteris~ics of t.he subject waete; 

(3) A comprehensive c:-..sraC'ter.izat:::::-. ::: ,,:he d:..a;:xJ •• ':' 'J....~l.t site including an analysis of background 
air, soi~. and water q:.lali-:'y; 

( 4) A monitoring pl~~ ':~t detects ~Qra~ion a': :.::e earliest practicable ~ime; 

(5) Sufficient in!or:a":!on to aasu:e ':he Adminl.':ra~r ~a~ the owner or operator of a land disposal 
un1 t receiving restr ict-ad was te l 8 j .... ill co:r:. 'i '011 th ot.."':er a?plicable Federal, StA't.8, and local laws. 

(b) The demonstrat1c:: ro!erred to ::': ?4ragraph (a j of t.his sec~ion must mea~ the followlng criteria: 
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(1) All waste and environmen'tal sampling, test, anc analysl.s dat.a cUSt be accurate a..,d reprod',lc:.b le 'to 
'toe extent :.hat state -of-'the-art 'techniques allow; 

( 2 ) All samplinq, 'testl.ng, and estimation techniques for chemical and physical properties o! :.ne waste 
and all environmental parameters must have been approved by the Adminl.stra'to:; 

(3) Simulation models must be calibra~d for the speci~ic waste and site conditions, a.,d ve=i!ied !o= 
accuracy by comparison with actual measurements; 

( 4) A quality assurance and quality control plan that addrossos all aspects of ~~e damonstra:.l.O~ ~st 
be approved by the Administrator; and, 

( 5 ) An analysis must be performed to identify and quantify any aspects o~ the demonstratic~ that 
contribute significantly to uncertal.nty. T~is analysis must include an evaluation o! the consequences o! 
~redl.ctable future events, inclucl.ng, but not l ~l.ted to, earthquakes, floods, severe sto~ eVBnts , ==oug~ts. 

or o:.ner natura l phenomena. 

( c ) Each petition referred to in paragrapn (a ) o! this section must include the followl.n;: 

( 1 ) A monitoring plan that describes ~e monitoring program installed at and/or around the ur.lt to 
verify continued compliance Wl.th toe conditions o! the varl.anCB . This monitorl.ng plan must provl.de :.r.forcatl.on 
on the monitoring of the unit and /or the anVlronment around the unit. The following specific lnformat i on must 
be i nc luded i n the plan: 

(i) The media monitored :r. ~he cases wnBre monitoring of the environment around 'the unit i s required: 

(ii) The type of mcnito=lr.~ conducted a~ the ~"it , l~ the cases where monitoring o~ the u~it is 
r equlred ; 

( iii) The l ocation of the monitoring stations; 

( iv ) The monitoring l.ntarva: ( frequency of monl torln~ at each station): 

( v) The speci!ic hazardo',l8 constituent.s to be monit:::::ad; 

( vi) The implementation ac nedule for ~~e monito=in~ program; 

(vii) ~he equipment. usec 4: ~he monltcr:"g statlona; 

(viii ) The sampling and. a:-.a_ yt i ca l 'tecr.;:!.ques employed; and 

( ix) The data recordin;l :e?cr~ing procecures . 

(2) Where applicable. :':-.e ~ o:-: ltoring ;::cgram dsser'!'!:led in paragraph ( e )( l ) of thi9 section must be in 
?lace for a perioc of tlme spec!::o~ Dy the Aa=:"lstrator. as part ot his approva l ot the petition, prl.or to 
race:.pt o! prohibited waste a:. :':-.~ ";:-;:':: .. 

( 3 ) 7he moni tor!.;.; caLa =~::ected accc:~: r.g to ~~e conltorlng plan specified under paragraph (c) (l) of 
t~ls sectlon w~St be sent to ~~e A~~lstratc: according to a format and SChedule specified and approved in the 
=on!.torl.nq plan, and 

( ' 1 A copy of the CO .. 1:'C::"; data cc : : ec:.ed under :.~e conlto::ing plan specified under paragraph (e)(l) 
o! t~i9 section must be kept on - .:':e a~ the ~.lC1:!~y in t!'le o;>Brating record . 

( 5) The monitorl.ng prcg!'&:. apacHieo .,,;:;:::er paragra;::: : c i (1) of this secti on meet the follOWing 

(" A1: sacpling. t BSt!,,; . and anal)~:=a_ =ata c~.:. =8 approved by the Administrator and must pr ovide 
cat.a that lS accurate and reproc;,;=~:: :e . 

: il) All estimation a nc :on!toring tec;.;:!ques mua:. ~ approved by the Administrator. 

(iii) A quality asaurance and quality c::::r.:..rol .,la;: addressing all aspects of the monitoring proqram 
:::ust be prOVided t.o and approvec ='i tne Admlr.lst.=ator. 
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(e) After a petition has been approved, ~he owner or operator must repo~ any changes i .. condi~:ons a~ 
the unit and/or the environment around ~e unit ~ ~~~ s~gni!icL~~ly depa~ !ro: the condi~~cr.s de9cri~eC i" ~he 
var~ance and affect the potentia l for =~grat~on of hazardOUS constit~ents frc: ~~e ~~~~s as fc::ows: 

(1) It the owner or operator plans to make changes to the unit design, construction, or operation, 
such a change must be proposed, in writing, and the owner or operator must su~it a demonstrat:cn to ~he 
Administrator at least 30 days prior to maxing the change. The Adnunistrator wil~ det~ne whe~er the 
proposed change invalidat es the terms of t he petition and will de~rm1ne the appropriate response. Any change 
must be approved by the Administrator prior to bei~g made . 

( 2 ) If the owner or operator discovers that a condi~ion at ~~e site which was ~odeled or pred~cted in 
the petltion does not occur as predicted, this change must be reported, in wrlting, to the Ad:inlStratOr wlL~ir. 
10 days of discovering the change. The Administrator will deter=1ne whether the reported change f r om the terms 
of the petition requires fu~her action. which cay include termination of waste acceptance and revocatlon of 
the petition, peti~ion modifications, or other responses . 

(f) If the owner or operator determines that there is migration of hazardous constituent (s) from the 
unit, the owner or operator must: 

( 1) Immediately suspend receipt of prohibited waate at the unit, and 

( 2 ) Notify the Administrator, in writing, within 10 days of the determination that a release has 
occurred. 

(3) Following receipt of the no~ificatlon the Administrator will determine, within 60 days of 
receiving notification, whether the owner or operator can continue to receive prohibited waste in the unit and 
~hether the variance is to be revoked . The ~nistratcr shal l also determine whe~her further ex~nat~on of 
any migration is warr~ted unoer applicable prOvisions of part 264 or part 265 . 

(g) Each petition must include the follOWing statement signed by the petitionar or an authorized 
representative : 

I certify under penalty of law that I have personally examined and am familiar with the information submitted 
in this petition and all attached documents, and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, i believe that submitted information is t rue, accurate, and 
complete. r am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment. 

( h ) After receiving a petitiOn, the Administrator may request any additional information that 
reasonably may be required to evaluate the demonstration. 

( i) If approved, the petition will apply to land disposal of the specific restricted waste at the 
~ ndividua l disposa l unit described in the demonstration and will not apply to any other rBstI~cted waste at 
that disposal unit, or to that spec~fic restrlCted waste at any other disposal unit. 

(~) The Administrator will give public notice in the Federal Register of the intent to approve or deny 
a pet i tiop and provide an oppor~un:ty for pUDlic comment . The final declsion on a petition will be published in 
the Federal Reg~ster . 

(k) The term of a petit~on granted under this section shall be no longer than the term of. the RCRA 
perMit if the di s posa l unit is operating under a RCRA permit, or up to a maximum of 10 years from the date of 
approva l provided under paragraph ( g ) of ~his section if the unit is operating under interim status. In either 
case, the term of the granted petition shall axplre upon the termination or danial of a RCRA permit, or upon 
the te~~nation of interim status or when the volume limit of waste to be land disposed during the term of 
pet:tic~ ~s reached. 

: 1) Prior to the Administrator's decision. the applicant is required to cocply wiL' all restrictions 
on l and d~sposal under this part once the effect~ve date for the waste has been reached. 

(m) The petition granted ~y the AdministratOr does not relieve the petitioner of his responsibilities 
in the management of hazardous waste under 40 CFR part 260 through part 271. 

(n) Liquid hazardous wastes containing polychlorinated biphenyls at concentrations greater than or 
equal to 500 ppm are not eligibl e for an axamptlon under this section. 

(Approved by the Office of ~~nagement and Budget under control number 2d50-0062 ) 
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[ 51 FR 40638, Nov. 7, 1986; 52 rn 21016, June " 1987, as amended 05":. 52 FR 25789, July 8, 1987; ~3 FR 1:';;:':<, 
Au;. :;'7, 1988; 5' FR 36971. Sept. 6, 1989 ) 

5 268.7 Waste Analysis and recordkeeping. 

(a) Except as specified in S 268.32 of this part, if a generator's waste is listec in 'C CFR par~ 261. 
subpar":. 0, the generator must test his waste, or test an extract uS1ng ~e test method desc=~oad ~~ ~a=":. 26:, 
appendix r:, or use ~nowledge of the waste, to determine if the was~ is restricted from land cisposal under 
this part. Except as specified in S 268.32 of this part, if a ganerator's waste exhibits one or more of the 
characteristics Bet out at 40 CFR part 261, subpart C, the generator must test an extract uS1ng the test ~thod 
descr1bed in appendix IX of this part, or use knowledge of the waste, to determ1ne if the waste is restr1=ted 
!"rom land disposal under this part. 

(1) If a generator determines that he is managing a restricted waste under this part and ~~e waste 
does not meet the applicable treatment standards set forth in subpart 0 of this part or exceeds the app11cable 
prohibitlon levels set forth in 5 268.32 or RCRA S 3004(d), with each shipment of waste the generator ~~st 
notify the treatment or storagQ facility in wrlting of the appropriate treatment standards set ~o~h 1n subpart 
D of this part and any applicable prohibition levels set forth in 5 268.32 or RCRA 5 3004(d). The not~ce mU6t 
include the follow1ng informat10n: 

( i) EPA Hazardous Waete Numoer: 

( ii ) The corresponding trea~ent standards for wastes FOOl-F005, FOJ9, and wastes prohibited pursuant 
to S 268.32 or RCRA section 3004(d). Trea~ent standards for all other restricted waetes must either be 

included, or be referenced by including on the notification the applicable wastewater (as defined in S 
268.2(f)) or nonwastswater (as defined in S 268.2(d)) category, the applicable subdivisions made with1n a waste 
code based on waste-specific criteria (such as 0003 reac~ive cyanides), and ~he CFR section(s) and paragraph ( s ) 
where the applicable treatment standard appears. Where the applicable treatment standards are expressed as 
specified tecr~ologles in 5 268.42, the applicable five-lettar treatment code found in Table 1 of S 268.<2 
(e.g., IHCIN, WETOX) also must be listad on the notification. 

( iii ) The manifest number associated wi~~ the shipment of was~; and 

(iv) Waste analysis data, where available. 

( 2) If a generator determines that he is managing a restricted waste under this part, and determines 
that the wastB can be land disposed without further treatment, with each shipment of waste he must suomit, to 
the treatQent, storage, or land disposal facility, a notice and a certification stating that the waste meets 
t~e appl i cable treatment standards set forth in subpart 0 of this part and the applicable prohibition levels 
set fo~th in S 268.32 or RCRA S 300«d ) . 

( i ) The notice must include the follOWing information: 

(A) EPA Hazardous Waste Number; 

(E) ~he corresponding treatment standards for wastes FOOl-FOOS, :039, and wastes prohibited pursuant 
to 5 268.32 or RCRA section 3004(d ) . Treatment standards for all other restricted wastes must either be 

lncluded. 0= be referenced by including on the notification the applicable wastewater (a8 defined in 5 
268.2 ( !)) or nonwastaw4ter (as defined in S 268.2(d)) category, the applicable subdivisions made within a waste 
code based on waste-specific criteria ( auch aa 0003 reactive cyanides), and the eFR saction(s) and paragraph(s) 
\oIhere t.he applicable treatment standard appears. Where the appliCable treatment standards are expressed as 
specl!ied tec~~ologles 1n 5 268.<2, t.he applicable five-letter treatment code found in Table 1 of 5 268.42 
(e.g., I NCIN, WETOX ) alao must be listed on the notification. 

( C ) The manifest numoer associated .... ith the shipment of waste; 

(0 ) Waste analysis data, where available. 

(ii ) The certification oust be signed by an authorized representative and must state the following: 

I certify under penalty of law tnat ! personally have examined and am familiar with the waete tr~ough 
analysis and testlng or tr~ough knowledge of the waste to eupport this certification that the waste cacplies 
w1th the treatment standards specified in 40 CFR part 268 subpart 0 and all applicable prOhibitions set forth 
in 40 CFR 268.32 or RCRA sec~ion )004(d). ! believe that the information I submit~ed is true, accurate and 
=OQplete. I am a .... are tnat there are Significant penalties for submitting a false certification, :ncludl~g the 
posslb11ty of a fine and i=pr1sonment. 
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( 3 ) I! a genera'tor's waste is subject. ':. :: 4.:: exElI:lpt.::.c:-. ::00 a pro::::.::::.':.::.::-, or: t.he 'type o! l and d l. sl'osa! 
method ut.i lized for the waste ( such as, but r.o~ :-=: ':.ed to. a ~ aBe-oy-caBe &x':.enSl.on ~,aer S 268.5. ar. 
exempt.lon under S 268.6, or a natiOm.'lde capac':''' 'r velance :':'::0.8: auopart : : . ... ~t..': each ah::"plD9nt. c! waate he 
mus t submit. a not.ice to t.he facilit.y recelVl~r; :'.:' .... "s'te st.,,':.:::; t..~. a't the ..... a t.e lS not. pronl.bit:ed !rOI: l and 
disposal. The notice mus't include t.he fol l owll':; . :'. ! :::-.... a .. =.l,o::: 

( i ) EPA Hazardous Waste Nwnber; 

(ii) The corresponding t.reatment: stanC4:ea !or waataa f~0 1-F005. r:J 9 . and waa'tea prohibit.ed pursuan't 
t.o S 268.32 or RCRA sec'tion 3004(d ) . Treatment. s':.L':C4rds fo r 4.: ot-her reat.::::t.ed was'tes must. eit.her be 

inc l uded, or be referenced by including on t..~e :-: : ':.:::'catior: ·.:-.e a tlplicab':e _"s=.ewate.r (as defined in S 
268.2 ( t'); or nOm.'ast.ewa't.er ( as defined in S 268 . : : c ; : cat.egc:)" ':. :<e appl ::: ,,:: : e subdivisions made witl'. ':' n a wast.e 
code based on wast.e-specific crit.erl.a (such as ;;: :3 r aaCt.1 ve ::ya..-.!des ) , a :.c ':. :-: e CFR section ( s ) and paragrapn t s ) 
where t.he applicable treatment. st.andard appears. '~ere the a ~~ _:::able tres~:-:t. s~ndards are expressed as 
specified technologies in S 268.42, the applicab l e !::.ve-letter ~=eatment =:ca ~ ound in Table 1 o! S 268 .42 
(e.g., IHCIN, WETOX ) also must be listed on t ne nc-:':':!.cat.io r .. 

(iii ) The manifest number asso::iated wi t..": t. ne ship:!lo:".:. a ! waste ; 

( iv) Wast:e analysis data, where available; and 

l v ) The date the waate is subjec't t.o !.bo prohibitions. 

( 4 ) If a generator is managing a proh!,~:':'8d waste 1:: ~~s or co::~::-:a:s regulated ~~der 4C CFR 
262 . 34. and is treating such waste i n such ~nks c r con~iners :.: meet app:: c~le t.reatment s~ndard9 under 
subpart D of t.his part., the generator mus't deve lop and follow 0 ~rit.'ten waa:.e \nalysis plan which describes t.he 
procedures the generat.or will carry out to comply ~lth the t=84~ent st.ancarcs. The plan must be kept. on-Slt.e 
1n the generat..cr's records, and t.he followinr; rOG:.:..::.rements 1: .... 8: !:Ie met.: 

( i ) The wast.e analysis plan must be bas8C on a detAl:od chemica l ~~d pnysical analysis of a 
representat ive sample of 'the prOhibited waste ( s ) belng treated. and con'ta::.:-: 0: 1 informa'tion necessary to treat 
the wasters) in accordance with the requirement s 0: :.his p4~, ::.ncluding ~~e so l ected t.est.ing frequency. 

(1 i ) Such plan must. be filed with the EPA Regional A~nistra'tor : 0: rois designat.ed represent:a'tive ) or 
State aut.horlzed to implement. part. 268 requirements a minimuo c ! 30 days p=:o r t.o the treatment activity, wit.h 
del~very veri fied . 

( iii) Wast.es shipped off-si'te pursuant. t o this paragrA~n must compl y wlth 'the nc'tificat.ion 
:equlrements of S 268.7 (a )( 2) . 

( 5 ) If a generator determines whether the wast.e is restricted based solely on hi s knowledge o f the 
waste, al l support.ing dat.a used t.o make t.his det.erclnat.ion mus:. be retal.ned on-sit.e in the generat.or's files. 
:f a generator de'termlnes whether 'the wast.e is restricted based on testing t.his waste or an eX'tract developed 
uSlng t.he tes't oethoc\ described in ap?Bndix I of t.. ... i8 part., a ':: waste analys18 da'ta must be ret.ained on-8lt.s 1n 
t.he generat.or's !!les. 

( 6 ) If a generat.or det.ercines t.hat. he is managing a restricted waste that. i9 excluded from t he 
def ini t.i on of hazardous or so l id wast.e or exempt. !ro~ subt.it. l e C regula'tion, under 40 CFR 261.2-261.6 
subsequent to t.he pol.nt. of generat.ion, he mus't place a one-t.ics notice statlng such genera'tion, subsequen't 
exc l usion trom the definition of hazardous or solid wast.e or exempt.ion from Subtit.le C regulat.ion, and t.he 
disposltion of the waste, in the facility'S f i le. 

(7) Generators must. ret.ain on-sit.e a copy of all noticea , cert.ifications, demonstrat.ions, waste 
ana lysis data, and other documentat.l.on produced pursuant to this sect.ion for at least five years from the dat.e 
:.hat t.he wast.e that is the subject of such documentation was last. sent. t.o on-site or off-si'te t.rea'tment. 
s t c r age . c r disposal. The five year record re't.ention period ls automatica l ly extended during 'the course of any 
-"::-..resolved enforcement act.ion regarcHng the regulated Act.ivity or as requested by the Adminis'trator. The 
requ l :ement.9 o! th~s paragraph apply to 801id wastes even when tne hazardous charact.eristic is removed prior t o 
d~sposa l , c: when :.he wast.e i s excl uded from ':.he defini'tion of hazardous or solid was't.8 under 40 CFR 261.2-
261. 6 , or exempted !rom subtitle C regulat.ion, subsequent 'to 'the po~nt. of generat.ion. 

(8) I! a generator i s managing a lab pack t.hat. contains wastes idan'titiad in appendix IV of t.his part. 
and wi shes t.o use t.he alternat.1ve trea~nt standard under S 268.42, with each shipman't of waat.a the generator 
Qus t suomit a not.ice to the treatment. facil!'ty in accordance with paragraph (a)(1 ) of t.his sec'tion. The 
generat.or must a l so compl y ~it.h t.he requiremen'ts i n paragraphs (a)(5) and (a )( 6) of 'this section, and mU8't 
suc:ut. :.ne : =l l owlng certificat~on, wh~ch must be signed by an autnorizad representative: 
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I certify under penalty of law that I personally have exa:ined and am !~iliar w~~~ ~~e waste and ~r~~ 
~~e lab pack co nta~ns only the .... astes specl!.led ir. appendix IV to par~ 268 0= so l id .... 4s .. es nc~ s:.l~] ee~ ~o 

regula~~on under 40 eFR par~ 261. : am a .... are that there are S~9r.1!~can~ pena l tiBB tor sUD~~~~n; a false 
certification, includ1ng the possibility of fine or imprisonment . 

( 9) If a generator is managing a lab pack that contains organic .... astes specified in Appendix V o! ~~~s 
part and .... ~shes to use the alternate treatcent standards under 5 268.42 ..... l~~ each sh1pment o! .... aste t~e 
Qenerator must submit a notice to the treatment facility in accordance .... ith paragraph (a)(1) of thle SeCt10n. 
~he generator also must comply with the requirements in paragraphs (a)(5) and (05)(6) of this section, and ~ust 
submit the following certification .... hich must be signed by an authorized representative: 

~ certify under penal ty of l a .... that I personally have examined and am familiar .... i~~ ~ne .... aste t~:ou; r. 

analysis and teat1ng or through kno .... ledge of the .... aste and that the lab pack contains only organ1c .... aste 
speci fied in appendix v to part 268 or solid wastes not subject to regulation under 40 CFR part 261. : ~ a .... are 
that there are significant penalties for submitting a false CBrt!!icat10n, lncl~ding the possibi:ity o ! flne or 
illl?rlSonmen ... 

( 10 ) Small quantity generators .... ith tolling agreements pursuant to 40 CFR 262.20(e) cust co~ly wlt~ 

the app11cable notification and certification requirements of paragraph (a) ~f this sect10n for the initial 
shipment of the .... aste subject to the agreement. Such generators must recain on-slte a copy of the noti~~c4tion 
and certification, together with the tolling agreement, for at least three years after tercinat10n or 
explration of the agreement. The three-year record retention period is automatically extended during ~~e course 
of any unresolved enforcement actlOn regarding the regulated activity or as requested by the ~nlstrator. 

( b) Treat..lDent facilities must test their wastes ac.corcing to the frequency specified in their .... aste 
an4lysis pl ans as required by S 264 . 13 or 5 265.13. Such testlng must be performed as provided in paragraphs 
( b )(1) . ( b ) (2 ) and (b)(3 ) of this section. 

( 1 ) For wastes Wlth treatment scandards expressed as concentrations in ~e .... aste extract ( 5 268 .4 1) . 
the owner or operator of the treatment facility must test the treatment residues. or an e~ract of such 
residues developed using the test method described in appendix I of this part, to assure that the treatment 
res idues o r extract meet the appl i cable treatment standards. 

( 2 ) For .... astes that are prohibited under 5 268.32 of this part or RCRA section J004(d ) but not subject 
to any treatment standards under subpart 0 of this part, the owner or operator of the treatment facility must 
test the treatment residues according to the generator testing requirements specified in 5 268.32 to assure 
that the treatment residues comply .... i~ the applicable prohibitions. 

( 3) For .... astes .... ith treatment standards expressed as concentrations in the waste (5 268.43), the owner 
or operator of the treatment facility must tsst the treatment residues (not an extract of such residues ) to 
assure that the treatment residues meet the applicable treatment standards. 

( 4 ) A notice must be sent with each .... aste shipwent to the l and disposal facility .... hich includes the 
! o llO\o'~ng ~-nfor1llation: 

: i ) E?A Hazardous waSte NUCDer; 

( i i ) The corresponding t:aatment standards for wastes FOOI-FOOS, F039, and .... astes prohibited pursuant 
~o 5 268. 32 o r RCRA seetlon 3004 ( d ) . Treatment standards for all other restricted .... sstes must either be 

i ncluded . or be referenced by including on the notification the applicable wastewater ( as defined in S 
268.2 ( f )) or non .... aSt8Water (as defined in 5 268 .2 (d )) category, the applicable subdivisions made within 4 waste 
c ode based on .... aste-specif i c c=~terla ( suct as 0003 react1ve cyanides ) , and the CFR secti on(s ) and paragraph( s ) 
.... here tne applicable treatment standard appears. w~ere the applicable treatment standards are expressed as 
spec ified teChnologies in 5 268.42. the applicable five-letter ~eatment code found in Table 1 of 5 268.42 
( e.g .• INCIN, WETOX ) also must be included on the notification. 

( lii ) The manifest nueber assOClated wi tr. the shlpment of waste; and 

( : v ) ~astB anal ysls data , where ava! l ab l e . 

( 5 ) The t~eatment tacil i ty must sub~t a certification .... i~~ Bach shipment of .... aste or trea~nt 
residue 0: a re9tr~=ted .... aste to the l and disposal facility sCAting that the waste or trea~nt residue has 
been treated ~n compliance wi~~ the appl i cable perfc~nce standards specified 1n Subpart 0 of this part and 
~~e app l ~cable prohibltlons set forth in 5 268.32 or RCRA sect~on 3004(d) . 

( i ) For .... astes .... ith t~eat~nt standardS expressed as concentrations in the waste extract or 1n the 
· ... aste ( S 268 .41 or S 268.43 ), or tor .... astas prohibited under 5 266.32 of t.his part or RCRA sect.ion 3004 (d ) 
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which are not subject to any treatment standards under subpart 0 of this pa~, ~he cert!!ica~lon OUSt be siqned 
by an authorized representative and must state the following: 

I certify under penalty of law tha~ ! have personally examined and am fami!ia= w~~~ ~he ~=ea~nt 
technology and operation of the trea~nt process .used to suppo~ this certification and ~hat. based on my 
inquiry of those individuals immediately responsible for obtaining this info==ation. : believe that tte 
treatment process has been operated and maintained properly so as to comply with tbe perfo~r.ce l evels 
specified in 40 CFR part 268. subpart D. and all applicable prohibi~ions set forth in 40 CFR 268.32 0= RCRA 
section 3004{d) without impermissible dilution of tije prohibited Wa8te. I am aware that there are significant 
penalties for submitting a false certification, including the poaaibility of fine and imprisonment. 

( ii) For wastes with treatment standards expressed as technologies ( 5 268 . 42), the ce~ificat~on ~~st 
be signed by an authorized representative and must state the follOWing: 

I certify under penalty of law that the waste has been trB4ted in accordance with ~he requirements of 
40 CFR 268.42. I am aware that there are significant penalt i es for submitting a false cert!ficatlon, lncluding 
the possibility of fine and impr1sonment. 

(iii) For wastes with treatment standards expressed as conCentrat1ons in the waste pursuant to S 
268.43, if compliance with the treatment st.anda..rds in subpart 0 of this par-t is based in part or in whole on 
the anal~ical detection limit alternative specified in S 268.43(c ) . the certificat10n also must state the 
fol1o...1ng: 

I certify under penalty of law that I have personally examined and am familiar with the treaument 
technology and opera~lon of the treatment process used to support ~his certificat10n and that, based on my 
inquiry of those individuals immediately responsible for obtaining this informa~ion. I believe that the 
nonwastewater organic constituents have been treated by incineration in units operated in accordance with 40 
CFR part 264. subpart 0) or 40 erR part 265, subpart 0, or by combustion 1n fuel 9ubstitution un1t9 opera~ing 
in accordance with applicable technical requirements, and I have been unable to detect ~e nonwastewater 
organic constituents despite having used beat good faith effo=ts to analyze for such constituents. I am aware 
that there are significant penalties for submitting a false certification, including the possibility of fine 
and lmpr190nment. 

( 6 ) If ~he waste or trea~mant residue will be further managed at a different treatment or 9torage 
facility, the treatment, storage or disposal facility sending the wasta or treatment residue off-site must 
comply with the notice and certification requirements applicable to generators under this section. 

(7) Where the wastes are recyclable materials u8ed in a manner constituting disposal subject to the 
provisions of 5 266.20(b) regarding treatment standards and prohibition levels, the owner or operator of a 
t reatment faci li ty (i .e., the recycler ) is not required to notify the receiving facility, pursuant to paragraph 
( b) ( 4) of this section. With each shipment of such wastes the owner or operator of the recycling facility must 
submit a certification described in paragraph (b)(5) of this section, and 4 notice which includes the 
i nformation listed in paragraph ( b )( 4 ) of this section (except the manifest number ) to the Regional 
Admi ni strator, or his delegated r~presentative. The recycling facility also must keep records of the name and 
l ocation of eaCh entity receiving the hazardous waste-derived product. 

(e l Except where the owner or operator is disposing of ~~y waste that is a recyclable material used in 
a c anner const~tut~ng disposal pursuant to 40 eFR 266.20(b), the owner or operator of any land disposal 
facility disposing any waste subject to restrictions under this part must: 

( 1 ) Have copies of the notice and certifications specified 1n paragraph ( a ) or (b) of this section, 
and the certification speCified in S 258.8 if applicable. 

( 2) Test the waste, or an extract of the waste or treatment res idue developed using the test method 
described in appendix I of this part or using any methods required by generators under S 268.32 of this part. 
:0 assure that t ne wastes or treatment residues are in compliance with the applicable treatment standards set 
~o=t~ 1n subpart 0 of t hi s part and a ll applicable prohibitions set forth i n S 268.32 of ~~is part or in RCRA 
section 300 4( d ) . Such test1ng must be per forced according to the frequency specified in the facility'9 waste 
ana 1ys~s pl an as requ~red by S 264.13 or S 265.13. 

(Approved by the Office of Management and Budget under control number 205 0- 0062 and 2040-0042) 

[ 51 fR 40638, Nov. 7, 1986; 52 FR 21016, June 4, 1987, aa amended at 52 FR 25789, July 8, 1987; 53 FR 31213. 
Aug. 17 . 1988; 5' FR 26648, June 23. 1989; 54 FR 36971, Sept. 6, 1989; 55 FR 22687, June 1, 1990; 55 FR 23935, 
June 13, 1990; 56 FR 3877, Jan. n, 1991 ) 

S 268.8 Landfill and surface impoundment disposal restrictions. 
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(a) Prior t.o ~y 8, 1990, was t.ea which 4Ie c:~erwl.Be ~=::~!~lt.ed t:o= :4~d disposal unde: S 268.3J : ~ \ 

o!" t.his par":. ::Illy be disposed 1n IS landfill 0: 8~!,, ;:- e :=?ou::~!"".:. ... ·I':icl': 1s :!"". ==;:114n::8 .... :t..":. -:.::e =-eq:.:.:=emen-:.s 
o!: S 258 . 5(h)(2) provided t.hat the requirement.s c! -:' :".:8 sact!o:: a:e IIlst. As c : ~.ay 8, 1990, :'::19 sect.:"C:i lS no 
longer 10 effect. . 

(1) Prier to such disposal, t.he generat.::::: ; . (U ::.ada II. c;oo::: ~alt..":. et!:::":. Pp ::: loca'te and con:::a:::. ..... :.t.!1 

t.reatment and recovery facilities practically aVa:.4Z:e .... nlc!':. ~:::v:ce the ~:8":'8.:' envlronmen~: bene!::. . 

(2) It a generater determines t.hat there :. ::0 practl:a::y available ~aatment. tor his waste, he must 
fulfill the !ollowlng specific requlrBIDen~s: 

( i ) Prio::" .. 0 t.he ini!.ial shipment. of .... asLe . :.::e genera:..:::- ::.lst. SUc::: 4 cecons't.!"a'tion -:'0 :'!'Ie Reg::..ona : 
Adlllinis~ra .. or t.hat. includes: a list. of facilities 4:-:C: facilit.y .:: : ~:clals co :-.:.a :: :.ed. addreaaea, telephone 
nw:tbers. and contact dates, as well as a \rrI't'it.'ten Clsculllllon ot \oI::y :'Ie .... all n.:::. 4:1e to ob~ain t:eatnen:. c= 
recovery for 'tha't waste. The generator must. alao prC'J:..da t.o ":.rie "S<1lonal A.c..=...:.:-.:s:.rator the follo..'ln; 
cer"ificac.ion : 

! cer'tify under penalt.y of law t.hat. t.he requlremants 0: ~:l CFR 268 . 8 ; 4 , ~ : ) have been meC. and t.hat. 
dls?Osal in a landfill or surface impounQmen~ is tne only prac:.:..::a: alterna":.! ve ":.0 treatmen~ current.ly 
available. ·1 believe that. t.he information sUbmit.t.ed is true. Acc-..:rAt.e, and =: =?lat.e. I am aware t.hat Ulere are 
slgnlficant. penalties for sUbm.lt.ting false infoI1!l.4t.:..on, :..ncluc::..::; ":.:'Ie poss.:.::::.::.}' of fine and llllprlsonmen":. . 

The generator doss not. need to wait for Regional Ad:.J.r:l.st.rat.or appro ..... al of ":.:-.8 celllOnst.rat.ion/cer.:.ification 
before shlpment of t.he waste. However, if the Reglor:a~ Adminl.s":.rA~= invali~:e. ":.ne 
dBIDOnst.rat.:lon / cert.i!icatlOn for 'the reasons outlir:ec ::-: S 268.8 r :: ): 2) , tile ~e:-. erator must. ittmlediately cease 
furt.her shipments of the wast.e. and ittmlediat.ely info~ all fac:l::'les that reC8lved t.he .... ast.e of such 
~nvAlidation, and keep records of such communlca~~or. · on-slte in ::~s files. 

[i1) With t.he init.ial shipmant. of wast.e, ~ne generator =~at. aubmi~ a copy of the demonstra~lo:-: and ~he 
certifica~ion diacussed above in S 268.8(a)(2) ( 1 ) ":.0 tlle recei ..... 1;·!!; facilit.y ..... ~":... .. eaCh subs equent. wast.e 
shipment, only the cenifica"tion is required to be suc::utt.ed provlded t.hat. t::e c:::mdit.ions being cert.ified 
ramaln unchanged. Such a generator must ret.ain on-slte 4 copy of -:...~e damons~a":.:or. ( it applicable) and 
cert.ificat.ion required for each wast.e shipment. for at least. five years from t::e date that. the waste tha't. is t.he 
subject. of such documentation was last. sant. t.o on-slt8 or off-alt.e disposal. 7~8 five-year record ret.ention 
requlrement. is Aut.omatically axt..ended. during the course of &Oy u:,resol ..... ed enforcement. act.ion regarding the 
regulat.ed act.i ..... ity or as reques t.ed by t.he Admini s trator . 

: 3} If a generator det8rmines t.hat t.here are prac .. ically available treatment.s for his was te, he must 
cont.ract to use t.he pract.ically available t.echnology t.hat yields -:... .. e greatest environmen~al banefit. 8e must. 
a l s o fu l till ":.he following specific requirement.s: 

( i ) The generAt.or muSt. submit. t.o t.he Regional Administrato=. prior t.c tne init.ial shipment. of waste. a 
cemonstrat.ion t.hat. includes: a list of facilities and facility officials cont.Act.ed. addr ess es, t.elephone 
~~rs. and cont.act dates. as well as a written dlScusslon explainIng why the ":.reatm&nt. or recovery t.echnology 
chosen provides the grea'test environcental beneti":.. ~he generator !Dust. also provlde to t.he Regl.onal 
Admlnlstrator the following cert.ificat.ion: 

: cert.ify under penalt.y of law t.hAt t.he requirement.s of '0 CFR 268.8 {a ) (1 ) ha ..... e been met. and that. ! 
ha ..... e cor.-:.ract.ed to treat my waste ( or otherwise pro ..... lde treat.mant. ) by t.he praCtlCally available t.ecnnology 
which Ylelds t.ne greatest. environment.al benefit., as indicated in =y demonstration. I believe t.hat. the 
lnfor~tl0n submit.t.ed is true, accurat.e, and complete. ! am aware that t.here are significant. penalt.ies for 
sUC~t':.lng fa l se lnfo~tion, including the possibility of fine and imprisonment.. 

The generator does not. need t.o wait for Regional Administ.ra .. or Approval of the damcnst.rat.ion/cert.ificat.ion 
befo=e shlpment. of the wast.e. 

( ':' i ) I.ath the ini~ial ship:!len .. of wast.e, t.he generat.Or =ust. subm1t. to ':.he recelving facility a copy of 
':.ne demonst.ra .. !on and the cer .. !ficat.ion discussed above in S 268 . 8(a)(3)(i) . With each subsequent. waste 
snlp~ent., only the certif!cat.lon is required t.o be 8u~it.tad provided that. t.he conditions being cer"t!!ied 
remaln uncnangec. Such a gene rater cust. retaln on-sit.e a copy of the demonS't.I4t.Ion ( it applicable) and 
cer~:..f~cat.lon requlred for each · waet.e shipment. for at. 194st five years from the date that. t.he waste t.hat is t.he 
subjec~ o ~ such docuoencation was last sent. to on-sit.e or off-site disposal. =he five - year r ecord ret.ent.ion 
=eq~l::"emen't is automat.ically ext.ended durl.ng t.he course of any unresolved enforcement. act.ion rega rding t.he 
regulated aC"tlvlty or as request.ed by the Administrat.or . 

( 4) Where the genera~or has determdned that. there is pract.ically aVAi lable t.reatment. for his waste 
.,=:"0= -:'0 cisposal. ' • ..tth t.he lnitiAl shipment. of waste, such genarator must. 8ubmit. a copy of the demonst.rat.ion 
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and the certification required in paragraph (a)(2)(B) o! ~~1s sec~ion to the receiving facility . Witt. each 
8ubsequen~ waS~B shipment, only the certifica~ion ~s requ~ed ~o De sub~t~ed p=ovided ttat the concit1ons 
be~ng certified remain unchanged. Such a genera~= must reta~n on-site a copy of the demonstrat~on (!f 
applicable) and cer':ification required for each waste shipment for at least five years f=co the date that the 
waste that is the subject of such documentation was last sent to on-site or off-Site disposal. ~he five-year 
record retention requirement is automatiCally extended during the course of any unresolved enforc~ent act~on 
regarding the regulated activity or as requested by the A~nistrator. 

(b) After receiving the demonstration and certification, the Regional Administrator may request any 
additional information which he deems necessary to evaluate the certi!icat~on, and submit a new demonstrat~on 
and certification as provided ~n S 268.8(a) to the receiving facility. 

(1) A generator who has submitted a certification under this section must icmediately notify the 
Regional Administrator when he has knowledge of any change in the conditions which formed the bas~s of his 
certiflcatlor. . 

(2) If, after review of the certification, the Regional Administrator det~nes that practically 
available treatment exists where the generator has certified otherwise, or that there ex~sts some other method 
of practically available trea~ent yielding greater env~onmental benefit than that which the generator has 
certified, the Regional Administrator may invalidate the certification. 

( 3) If the Regional Administra~or invalidates a certification, the generator must immediately c~se 
further shipments of the waste, and inform all facilities that rece1vad the waste of such invalidat~on and keep 
records of such communication on- site in his files. 

tc) A treatment, recovery or storage facility receiving wastes subject to a valid certification must 
keep copies of the generator's demonstration (if applicable) and certi!ication in his operating record . 

(1) The owner or operator of a treatmen~ or recovery facility must certify that he has treated the 
wsste in accordance with the generator's demonatxat10n. The following certlfica~ion is required: 

~ certify under penalty of law that I have personally examined and am familiar with the treatment 
technology a.nd operation of the treatment process used to support this certification and that , based on my 
in~uiry of those individuals 1mmediately responsible for obtaining this information, I believe that the 
treatment process has been operated and maintained properly so as to comply with treatment as specified in the 
generator's demonstration . I am aware that there are sign~ficant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

( 2 ) The owner or operator of a treatment, recovery or storage facility must, for each ini':ial shipment 
of waste, sond a copy of the generator's demonstration (if applicable) and certification under S 268.8(a)(2)(i) 
or S 268.8(a)(3)(1) and certificat10n under S 269.8(c){1 ) (if applicable) to the facility receiving the waste 
or treatment residues. With each subsequent waste shipment, only the certification is required to be submitted 
provided that the conditions be~ng certified remain unchanged. 

( d ) ~he owner or operator of a disposal facility must ensure that those wastes prohibited under S 
268.33(!) are subject to a cert!fication according to the requirements of this .section prior to disposal in a 
landfill or surface lcpoundment, and that the Unlts racelving such wastes must meet the min~um technological 
requ:.rements of S 268.5 ( h)(2). 

( e ) Once the certification is received by the Regional Administrator, and provided that the wastes 
have been treated by the treatment (if any), determined by the generator to yield the greatest environmental 
benefit pract~cally available, the wastes or treatment residuals may be disposed in a landfill or surface 
l~poun~nt unit meeting the requirements of S 268.5(h)(2 ) , unless otherwise prohibited by the Regional 
Ad.:Dinistrator. 

( Approved by the Office of Management and Budget ~~der control number 2050-0085). 

( 53 FR 3121', Aug. 17, 1988, as amended at 54 FR 36971, Sept. 6, 1989; 55 FR 22698, June 1, 1990; 55 FR 23935, 
June 13, 1990 ) 

S 268.9 special rules regarding wastes that exhibit a characteristic. 

(a) The initial generator of a solid waste must determine each EPA Hazardous Waste Number (waste code) 
applicable to the waste in order to determine the applicable treatment standards under subpart D of this part. 
For purposes of part 268, the waste will carry the waste code for any applicable listing under 40 CFR part 261, 
subpart D. :n addition, the wasta will carry one or more of the waste codes under 40 CFR pa=t 261, subpart C, 
where the wasta exhibits a characteristic, except in the case when the treatment s~andard for the waste code 

.~ 
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listed in 40 CFR pa~ 261, subpart 0 operates in lieu of the standard for ~he waste code ~der 40 CFR ?ar~ 26:, 
su~part C, a9 speci!ied in paragraph (b) o! ~his section, 

(b) Where a prohibited waste is both listed under 40 CFR pa~ 261, subpar~ 0 ~,d exhi~its a 
characteristic under 40 CFR part 261, sUbpart C, the treatment standard fo~ the waste code l~sted i,- '0 eFR 
part 261, subpa~ 0 will operate in lieu of the standard for the waste code under 40 CFR pa~ 261, s~~?art C, 
provided that the treatment standard for the listed waste includes a treatment standard !c= ~he const~~~ent 
tnat causes the waste to exhibit the characteristic. OtharwlB8, the wasta must meat the trea~nt standards fer 
all applicable listed and characteristic wasta coda., 

( c) In addition to any applicable standards determined from the initial point of generatio~, no 
prohibited waste Which exhibits a characterlstic under 40 CFR part 261, BUOpa~ C may be land d~sposed ~'leSB 
the waste complies Wlth the treatment standards under subpart D o! this part. 

( d ) Wastes that exhibit a characterlstic are also subject to S 268.7 requirements, except tnat once 
the waste is no longer hazardous, for each shipment of such wastes to a subtitle D facility the in~t~al 
generator or the treatment facility need not send a S 268.7 notification to such facility. In such 
c~rcumscances, a notification and certification must be sent to the appropriate EPA Reglonal ~nistrator (or 
his delegated representative) or State authorized to implement p&rt 268 requlrements. 

( 1 ) The notification must include the following information: 

( 1 ) The name and address of the subtitle 0 facility receiving the waste shipment: 

( ii ) A description of the waste as initially generated, including the applicable EPA Hazardous Waste 
Sumber ( s ) , the appl icable wastewater (as defined in S 268.2(f)) or nonwastawater (as defined in S 268.2 (d)) 
category, . and the subdivisions made within a waste code based on waste-specific criteria (such as 0003 reactive 
cyanioes ) . 

( iii ) The treatment standards applicable ~o the waste at the ini~ial point of generation. 

( 2) The certification muat be signed by an authorized representative and must state the language found 
!n S 268.7 ( b )( 5 )( i). 

( 55 FR 22688, June 1, 1990, as amended at 56 FR 3878, Jan. 31, 1991 ] 

Subpart B -- Schedule for Land Disposal Prohibition and Establishment of Treatment Standards 

Source: 51 FR 19305., May 28, 1986, unless otherwise noted. 

S 268 . 10 Identification of wastes to be evaluated by August 8, 1988. 

EPA wi l l take action under sections 300' ( g )( 5 ) and 3004(m ) , of the Resource Conservation and Recovery 
Ac~, by Aug ust 5, 1988, for the following wastes ( for ease of understanding the wastes have been listed by the 
B ect~On o f 40 CFR part 261 under wn1cn they were l isted): 

S 261.3 1 Wastes 

F006 -- Wastewater treatment sludges from electroplating operations except from the following processes: (1) 
Sul fur i c aC1d anodiz~ng of aluminum; ( 2 ) tin plating on carbon steel; ( 3) zinc plating (segregated basis) on 
carbon steel; ( 4 ) a1umlnum or zinc-alumlnum plating on carbon steel; (5) cleaning/stripping associated with 
•• 01, ;:inc and alw:unwn plating on car!Xln steel: and (6) chemical etching and milling of aluminum. 

F007 Spent cyanide plating bath solutions from electroplating operations. 

F008 ? lat l n~ bath sludges from the bottoc of plating oaths from electroplating operations wner e cyanides are 
~Bed i .. the process. 

F009 S~nt Str!pplng and cleaning bat.!; solutions from electroplating operations wnere cyanides are usee i n 
t!:8 process. 

F019 -- Wastewater treatment sludges from the chemical conversion coating of aluminum. 

S 261.32 .... astes 

KOO : -- :ot.tO::l Sed 1::lBn~ sludge fro::! ,-he treatment of waatawaters from wood preserving process·:as t:-.at use 
c reosote and / or pen~chloropnenol. 



40 CFR as of July 1, 1991 
Part 266, Subparts A through E and Appendices I througb IX 
Page: 16 

K004 Wastewater treatment sludge from the production of zinc yellow p~gments . 

Kooa Over residue from the production of chr~e oxide green p~gments. 

KOll Bottom stream from the wastewater stripper in the production of acrylonitrile. 

K013 Bottom stream from the acetonitrile column in the production of acryloni~=ile . 

K014 Bottoms from the acetonitrile purification column in the production of acrylonitrile. 

K015 Still bottoms from the distillation of benzyl chloride. 

K016 Heavy ends or distillation residues from the production of carbon tetrachloride. 

K017 Heavy ends (still bottoms) from the purification column in the production of epichlorohydrin. 

KOla 8eavy ends fram the fractionation column in ethyl chloride production. 

K020 8eavy ends from the distillation of vinyl chloride in vinyl chloride monomer product~on. 

K021 Aqueous spent antimony catalyst waste from fluoromethanes production. 

K022 Distillation bottom tars from the production of phenol/acetone from cumane. 

K024 Distill a tion bottoms fram t he production of phthalic anhydride from naphthalene. 

KO)O Column bottom or heavy ends from the combined production of trichloroethylene and perchloroethylene. 

KO)l By-products salts generated in the production of ~~MA and cacodylic acid. 

KO)5 Wastewater treatment sludges generated 1n the productiOn of creosote. 

KO)6 Still bottoms from toluene reclamation distillation in the production of disulfoton. 

KO)7 Wastewater treatment sludge from the production of dlaulfoton. 

KOU Wastewater treatment sludges from the manufacturing and processing of explosives. 

X045 Spent carbon from the treatment of wastewater containing explosives. 

K046 Wastewater treatment sludges from the manufacturing, formulation and loading of lead-baaed initiating 
compounds. 

Pink/ red water fr~ TNT operations. 

:;060 ~on1a still :ime sludge from COking operations . 

K061 E~ss10n centrol dust/sludge from the pr~mary production of steel in electric furnaces. 

:c.062 Spent pickle liquor froo steel finishing operations in chlorine prOdUction. 

K069 Emiss10n con~rol dust/ sludge from secondary lead smelting. 

Kon Brine purification muds from the mercury cells proce8s in chlorine production, where separately 
prepuri!ied brine is not used. 

K073 - - Chlorinated hydrocarbon waste f rom the purification step of the diaphragm cell process using graphite 
anoaes 

KOS) Dist~11ation bot~oms from aniline production. 

K064 Wastewater ~raatment sludges generated during the produc~ion of veterinary pharmaceuticals from arsenic 
or organoarsenic co=pounds. 

KOS5 -- J istillat10n of fractionation co~umn bott~s from the production of c hlorebenzenes. 
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K086 -- Solvent washes and sludges; caustic washes and sludges, or water washes and sludges !roJ: c l ean.:.::.; t::!Js 
and equipment used i::. the formulat1o~ of 1nk fro: p.:.;ments, dr1ers, soaps, and stabi!.:.zers conta':'::.ln; c~~c=.:.~ 
and lead. 

K08' Oec4nter tan.k: t.ar sludge trem coking operations. 

K099 Untreated wastewater from the production of 2,4-0. 

KI01 Distillation tar reaidues from the distillation of aniline-based compounds in the product ion of 
veterinary pharmaceuticals frem arsenic or organo-arsenic compounds. 

K102 -- Residue from the use of activated carbon for decoloriZAtion in the production o! veter.:.nary 
?narmaceutlcals from arsanlC or organo-arsenlc compounds. 

!U03 Process residues trem aniline e~raction from the production of aniline. 

Kl04 Comb1ned wastewater streams generated from nitrobenzene/aniline production. 

Kl06 Waste water trea~nt sludge from the mercury cell process 1n chlorine production . 

s 261.33 ( e ) Was .. es 

POOl Warfarin, when present at concen .. ration greater than 0.3\ 

Aldrin 

POOS Allyl alcohol 

POlO Arsan1c acid 

pall Arsenic (V) oxide 

P012 Arsen i c (I II ) oxide 

POlS Be...ryll1um dust 

POl6 Els-(Chloromethyl) ether 

P018 Brucine 

P020 Dinoseb 

?030 Soluble cyanide salts nat elsewhere specified 

?036 Dichloropnanyl arsine 

?037 Dieldrin 

?039 Disulfaton 

P04l Die .. hyl - p-nltraphenyl phosphate 

P048 2. 4-Dinitraphenal 

pose Endosulfan 

posa Fluoracetlc acid, sodium salt 

?059 Hepuchlor 

p06) Hydrogen cyanide 

pOG8 Met.~y l Eydrazlne 

?OG9 MethyllactOn1trile 

?O'O Ald1carb 
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pan Methyl parathion 

poe1 Nitroglycer1ne 

Poa2 N-Nitrosodimethylamine 

N-Nitrosomethylv1ny1~ne 

poa7 Osmium tetraoxide 

poe9 Parathion 

P092 Phenylmercuric acetate 

P094 PhoraLe 

P09 7 Famphur 

P102 Propargyl alcohol 

P10S Sodium adde 

P10e s~cnnine and salts 

Pl10 Tet.raethyl lead 

P1l5 Thallium ( l) sulfate 

P120 Vanadium pentoxide 

P122 Zinc phosphide, when ~resent at. concentrations gr84ter than 10\ 

P123 Toxaphene 

s 251.33 ( ! ) Wastes 

U007 Acryl amide 

U009 Acry10ni t.rlle 

U010 Mitomycin C 

U012 Aniline 

U016 Eenz ( c )acridine 

UOle Benz ( a ) anthracene 

U019 Benzene 

U022 BenZO {a )pyrene 

U029 Methy l bromide 

U031 n-Butanol 

U03 6 Ch1orcane, techni ca: 

U037 Chlorobenzene 

U0 4l n-Chl oro-2. 3-epoxypropa ne 

U043 Vinyl chloride 

U044 Chloroform 

U046 Ch l orc=ethyl meL~yl e~e: 
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;;050 Chryaene 

t,;051 Creosote 

U05J Crot.onaldehyde 

V0 61 DDT 

U053 Dlbenz 0 (a, h) ant.hracene 

U064 1,2:7,8 Dibenzopyrene 

U066 Dibromo- )-chloropropane 1,2-

V067 Ethy l ene dibromide 

UOH 1,4-Dlchloro-2-but.ene 

V077 Ethane, 1,2-dichloro-

1)07 8 Dichloroethylene, 1,1-

U086 N,N Diethylhydrazine 

;;089 Die thylstilbest.rol 

V10 ) Dimet.hyl Bulfat.e 

til05 2, 4-Dinitrot.oluene 

VI08 Dioxane, 1,4-

U:.15 Et.hylene oxide 

U1 22 Forcaldehyde 

U:'24 FUIan 

~ 129 Lindane 

:;130 ~exachlorocYClopent.adiene 

Hydranne 

HydrofluorlC acid 

~ ndeno ( 1,2,)-cc ) pyrene 

;,; 15 1 Mecury 

. U15 4 Methano l 

U:'S5 Methapyrilene 

tJ157 ) -Metnylcholanthrena 

I,; ~5 B ~ ,~-Methylene-bls- (2-c~:c:oanl11ne ) 

i.:1S9 Methy l ethyl ketone 

;,; :77 N-Nltroso-N-mathylurea 

N-Nltrosopyrrolldlne 

1,;185 Pentachloronit=obenzene 
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U188 Phanol 

U192 Pron~de 

U200 Reserpine 

U209 Te~rachloroe~hane, 1.1,2,2-

Te~rachloroethylene 

U211 Carbon tetrachloride 

U219 Thiourea 

U220 Toluene 

U221 Toluenediamine 

U2 23 Toluene diisocyanate 

U226 Methylchloroform 

U227 Trichloroethane. 1,1,2-

U228 Trichloroethylene 

U237 Uracil ~stard 

U238 Ethyl carbamate-

U248 Warfarin. when present at concentrations of 0.3\ or le •• 

U249 Zinc phosphide, when present at concentrations of 10\ or less 

[ 51 FR 19305, May 28, 1986, as amended at 56 FR 3878, Jan. 31 , 1991] 

S 26B.11 Identification of wastes to be evaluated by June 8, 1989. 

EPA will ~ke action under sec~ions 3004(g)(5) and 3004 (m) of the Resource Conservation and Recovery 
Act. by June 8 , 1989, for the following wastes ( for ea8e of understanding the wastes have been listed by the 
section of 40 CFR part 261 under which they were listed): 

S 261.31 Wastes 

FOlO -- Quenching bath sludge from oil ba~s from metal heat treating operations where cyanides are used in the 
process. 

FOll Spent cyanide solutions from salt bath pot cleanlng from me~l heat trea~ing opera~ions. 

FOl2 Quenching wastewater treatment sludges from metal heat operations where cyanides are used.in the 
process. 

F024 -- Wastes ~ncluding bu~ not li~ted to, dis~illation residues, heavy ends, tars and reactor clean-out 
wastes fram the produc~ion of chlorinated aliphatic hydrocarbons, having carbon content from one to five , 
utilizing free radical catalyzed processes. [This listing does not include light ends, spen~ filters and filter 
aids , spend deslccants, wastewater, wastewater ~=eatmant sludges, spent catalysts, and wastes listed in S 
261.32. ] . 

5 261.32 Was~es 

K009 Distillation oottoms from the produc~icn of aC8~ ldehyde from ethylene. 

KOI0 Disti!lation side cuts from the productions of acetaldehyde from ethylene. 

K019 Heavy ends from the distillation of etnylene dichloride in ethylene dichloride prcduc~ion. 

K025 Dis~illat~on bottooB frem the production of nitrobenzene by the nitra~ion of benzene. 
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K027 Cent~1fllge and distillation residues from 't.oluene diiaocyanate produc~ion. 

K02B Spent catalyst from the hydrochlorina~r reac't.Or in the prod~ction o! :.:,:-trichlcroethane. 

K029 Was~ from the product ateam atripper in the proauc't.ion of l,l,l-trichloroe~ane. 

K038 Wastewater from the washing and str~pping of phorate produc't.ion. 

K039 Filter cake from the filtration of diethylphoephoro-dithioic acid in the production ot phorate. 

K040 Wastewater trea~ent sludge from the productlon of phorate. 

K04l Wastewater treatment sludge from the production of toxaphene. 

K042 Heavy ends or distillation residues from the distillation ot tetrachlorooBnzene ln L~e produc~ion o! 
2,4,5-1'. 

K04) 2,6-0ichlorophenol waste from the production of 2,4-0. 

K09S Distillation bottoms from the production of l,l,1-tr1chloroethane. 

K096 Heavy ends from t.he heavy ends column from the produc.tion of l,l,l-trichloroethane. 

KD97 Vacuum stripper discharge from the chlordane chlorinat.or in the production .of chlordane. 

K098 Untreated process wastewater from the product.ion of toxaphene. 

K1DS Separa't.ed aqueous stream from the reactor product washing step in t.he production of chlorooenzenes. 

S 26l.33(e) Wastes 

PC02 l-ACetyl-2-thiourea 

P003 Acrolein 

POC7 S-(Aminoethyl)-3-isoxazolol 

POOS 4-Alninopyrldina 

POl4 Thiophenel 

P026 l - {o-Chlorophenyl )thleurea 

P027 Propanenitrile, 3-chlcrc 

P029 Copper cyanides 

P040 O,O-Diethyl o-pyrazinyl phcsphorothioate 

P043 Diisopropyl !lucrophcsphate 

P044 Cimethoat.e 

P049 2,4-Dlthlobluret. 

POS4 Aziridine 

POS? Fluoraceta.mide 

P060 laoerin 

P062 Hexaetnyltetraphospnate 

P066 Met.homyl 

POG7 



40 CFR as of July 1. 1991 
Part 268. S~partS A through E and Appendices 
Page : 22 

pon Alpha-naphthylthiourea (ANTO) 

P074 Nickel cyanide 

POBS Octamethy1pyrophosphoramide 

P09B Potassium cyanide 

PI04 Silver cyanide 

Pl06 SodiU!!! cyanide 

Pl07 Strontium sulfide 

P1l1 Tetraethylpyrophosphate 

Pll2 TetranitIomethane 

PIU Thallic oxide 

Pll4 ThalliUlD (I) sallmite 

S 26 1.))(f ) Wastes 

U002 Acetone 

UOO) Acetonitrile 

UOOS o-Acetylaminofluorene 

UOOB Acrylic acid 

UOll Ami trole 

U014 Auramine 

U01S Azaseri ne 

U0 20 Benzenesulfonyl chloride 

U021 Benzidine 

U02) Benzotrichlorlde 

U02S Dichloroethyl ether 

U026 Ch l ornaphazlne 

U02B 3is-{2-ethylhexyl)phthalate 

UO)2 Calcium chromate 

UO)S Chlorambucil 

U047 3eta-chlaronaphthalene 

U049· 4-Chlora-a-toluidine. hydrochloride 

U057 c yclohe.x.anone 

U05B Cyclophosphamide 

UOS9 Daunomycin 

U060 DOD 

U062 Diallate 

..., 

• 
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U070 o-Dichlorobenzene 

;:07 ) ~1chloroDenz~dBne. 3,3-

U080 MB~hylene chloride 

U08) Dichloropropane, 1,2-

uon D1methylamine 

U093 Dimethylaminoazobenzene 

Dimethylbenz(a)anthracene,7 , 12-

U095 Dimethylbenzid1ne,),)' -

U097 Dimethylcarbamoyl chloride 

U098 Dimethylhydrazine, 1,1-

iJ 099 Dimethylhydrazine, 1,2-

UI0l Dimethylphenol, 2,4-

U106 Dinitrotoluene, 2,6-

U107 Di-n-octyl phthalate 

U109 1,2,-Oiphenylhydr:z~ne 

UllO D1propyla.mJ.ne 

:.ill: Di-N-propylnitrosamine 

tilH Ethylenebis- ( dlthiocarbam~c ac~d) 

:':li6 Ethylene thiourea 

Ethyl cethaneaulfonate 

U127 Bexachlorobenzene 

:':::'28 Hexachlorobutadiene 

Hexachloroethane 

:': ::'35 Hyd~ogen sulfide 

;'::3 B Methyl iodide 

U140 Isobutyl alcohol 

Kepone 

La8~oca!"?~ne 

:._d acetll.":e 

:'ead suDacet.ate 

Haleic anhydride 

U149 Halcnonit.rile 

u::.s C! Mel phalan 

:':161 Methyl isobutyl ketone 
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U152 Methyl methacryla~e 

U16) N-Methy1-N - ni~o-N-nitrosoguanidlne 

U154 Methylthiouracil 

U155 Naphthalene 

U168 Napthylamine, 2-

U169 Nitrobenzene 

U170 p-Nltrophenol 

U172 N-Nitroso-dl-n-butyl~ne 

U17) N-Nitroso -diethanolam~ne 

U174 N-Nitroso-diethylamine 

U175 N-Nitroso-N-ethylurea 

U178 N-Ni~roso-N -methylurethane 

U179 N-Ni~rosopiperidine 

U189 Phosphorus sulfide 

U19) :,)-Propane sultone 

U196 Pyridine 

U20) Safrole 

U205 Selenium disulfide 

U206 Streptozotocin 

U208 Terachloroethane, ~,1,l,2-

U213 Tetrahydrofuran 

U214 ~hallium (I) aceta~e 

U215 Thallium (1 1 carbonate 

:':216 Thallium ( I ) c~loride 

:1 217 Thallium (I) ni~rate 

un8 ':'hioaceta.m.ide 

U2)5 Tris (2,)-Oibromopropyl) phosphate 

U2)9 xylene 

T!'l:'ram 

5 268.12 !denti!ication of ~astes to be evaluated by May 8, 1990. 

( a ) EPA ~ill take action under aections )004 (g)(5 ) and )004 ( m) of ~he Resource Conservation and 
Recovery Act, by May 8, 1990, for the following ~a8te8 (for ease of understanding, the wastes nave been listed 
by the section of 40 CFR part 261 under which they were listed): 

5 261.)2 'io'astBs 

:!II.00 2 -- ... ·aat.ewat.er -:.reat.l!:Bnt sludge frOM the productlon of chroma yellow and orange pigments. 
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K003 Wastewater t.rea'tJDent. sludge from ti>e proc~=";:::~ 0' 
K005 Wastewater ':.rBa'UDent sludge from che prcx:'.,,;=";~c:l 0' 
KOO6 Wastewater -:.:reatment sludge from ti>e prcx::.o=-:.:cn of 
hydrated) . 

::lO lyoc4-:.e or4tlge ;;:;::EInts. 

c::rc:::e green p':';::IC:":'-s. 

cr.r::=- oxide greQ~. ;;::;::Il8nts 

K007 Wastewater tIeaODent sludge from the prCX::.o=-:.:on of iro:: :::ue pl.gtner:-:.a . 

(anhyC:rous 

K023 Distillation light ends from the product..:.c:-. c ~ phthal!= a:-_-:ydride ~:::= :":aphthalene. 

]1;026 StIipping still t.ails from the proouct.!o:l c : ~t.1lyl e':...-:y: p}-~idi!,es . 

K032 Wastewater treatment sludge from the produ:-:..:.on of chlc~:~~e. 

and 

K033 Wastewater and scrub water from the chlor!nat!on of c)"C . =?Bntadiene ::-: -:'.,,:e production of c!'llordane. 

R034 Filter solids from the heXAchlorocyclopen~dlene in tne ~~oductior. c : =:: lo rdane. 

K048-0issolved air flotation (OAF) float !ro: the petro:euc ref1nl~; ::-:custry. 

K049-Slop oil emulsion solida from the petIoleum refln:ng indust-ry. 

KOSO-Heat exchanger bundle cleaning sludge from the pe-:.roleum ref:;:: ;:~ :ndustry . 

K05I-API separator sludge from the petr oleum refining ::-:dust.-ry. • 
K052-Tank bottoms (leaded ) from the petro l eum refining ::-:Custry. 

K093 Distillation light ends from the prod.uCtlOn o! phtnalic annydride ~=o= ortno- xylana. 

K094 Distillation bottoms [:rom the production o! phthaliC annydride fro: o~r.o-xylene. 

KlOO Waste leaChing solu~ion from acid leaching of emiss ion control dust / s l~dge fram secondary lead 
smelt.ing. 

S 26l . 3J(e ) Wastes 

P006 Aluminum phosphide 

1'009 Ammonium picr ate 

1'013 Barium cyanlde 

P017 Ero::oace'tone 

1'021 CalClum cyan~de 

P022 Carbon disulfide 

P023 C~loroacetaldehyde 

P02' p-Chloroanil1ne 

?028 Benzyl chlo:ride 

1'03: Cyanogen 

?033 Cyanogen chloride 

?034 ',6-01ni ~:o-o-cyr:.lohaxylphenol 

POJ8 Diethyla.rsl.ne 

?042 Epinepnr!ne 

1'0.;5 Thiofanox 
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P046 Alpha, alpha-Dimethylphenethylamine 

P047 4,6-Dlnitro-o-cresol and salts 

POS1 Endrin 

POS6 Fluorine 

P064 Methyl isocyanate 

P06S Mercury fulminate 

POD Nickel carbonyl 

P07S Nicotine and salts 

P076 Nitric oxide 

P077 p-Nitroanlilne 

P078 Nitrogen dioxide 

POBB Endothall 

P09) N-Phenylthiourea 

P09S Phosgene 

P096 Phosphine 

POgg Potass ium silver cyanide 

P101 Propanenitrile 

P10)' Selenourea 

Pl09 Tetraethyldithiopyrophosphate 

P116 Thlosemicarbazide 

PllB Trichloromethanethiol 

P1l9 Ammonium vanadate 

PU1 Zinc cyanide 

S 261.}) ( ! ) Wastes 

U001 Aceta ldehyde 

U004 ACetophenone 

U006 Acetyl chloride 

U017 Benzal chloride 

U024 91s{2-chloroethoxy)methane 

U027 Bis(2-chlorolsopropyl)ether 

UO)O Benzene, 1-bromo-4-phenoxy 

UO)) Carbonyl fluoride 

U034 Chloral 

U038 Ethyl-4-4'-dlchlorobenzl1ate 

. ~ 
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UO )9 4-Chloro-m-creao1 

~0'2 Vinyl et.her , 2-chloroe~hyl 

U045 Me~ny1 chloride 

U048 o-Chlorophenol 

U052 -Creaols 

U055 Cumene 

U056 cyclohexane 

U068 Me~hane, dibromo 

U069 DibUtyl phthalate 

U071 m-Dichlorobenzene 

U072 p- Dlchlorobenzene 

U075 Dlchlorodi!luoromethane 

U076 Et.hane. 1.1 -dichloro-

U079 1.2-Dich1orethylene 

U081 2, 4-Dicl".lorophenol 

U0 82 2,6-Dichlorophenol 

U08 4 1,)-Dichlorcpropene 

U085 2,2'-Bioxirana 

U087 O,O , -Diethyl-S-methyl-dlthlophosphate 

vOB8 Dlethyl phthalate. 

V090 Dlhydrosafrcle 

Li091 3,) '-Dlmet.haxybenzidlne 

U096 alpha.alpha-Dimethylbenzylhydroxyperoxide 

;)10 2 Dimethyl phthalate 

ua2 Ethyl acet.at.e 

U:13 Etlly1 acrylat.e 

U1l7 Et.hy1 ether 

U: 1B Et.hy1meth4crylate 

;; :2 0 Fluoranthene 

~=:c~lo:omono!luorcmethane 

\.;123 ror:nl.C acJ.c 

U1 25 Furfural 

:;126 GlycJ.dy laldehyde 

i.iIJ 2 Hexachlorophene 
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U136 cacodylic acid 

U139 Iron dextran 

U141 Isosa!role 

U14S Lead phosphat:e 

U148 Maleic hydrazide 

U152 Methacrylonltrlle 

U1S) Methanethiol 

U1S6 Methyl chlorocarbonate 

U160 Methyl ethyl keLOna peroxide 

U166 l,4-Naphthaqu1none 

U1 67 1-Naphthylanune 

V181 5-Nitro - o- toluidine 

U152 paraldehyde 

U18 ) PenLach1orobenzene 

U184 Pentachloroet.hane 

V186 l,3 -Pentadiene 

U187 Phenacetin 

0190 Phthalic anhydride 

U191 2-Picoline 

I-Propanamine 

U197 p-Benzoquinone 

U201 Resorcinol 

U202 Saccharin and s a lts 

Selenlous aCld 

U207 1.2,4,5-tetrachIorcbenzene 

0222 c-Toluidine hydrOChloride 

0225 Bromo!orn 

0234 sym-Trinlt.robenzene 

U236 Trypan blue 

t;2 40 2 ,4-D, salts and est:ers 

U243 Hexachloropropene 

U246 cyanogen bromide 

U247 !'tBthoxychlor 



40 CFR as of July 1, 1991 
Pa=t 268, Subpart.a A through E and Appendices I 'tr.rough IX 
Page: 29 

Wastes identified as hazardous based on a characteristic alone ( l.e., corroslvity, reac'tivity, ig~l~bl!i'ty and 
E? toxicity ) . 

( b ) Was'teWater residues (less than 1\ total organic carbon and less than 1\ 'total suspended SOllCS ) 
resulting from the following well-designed and well-operated tIea'tment meL~ods fo~ wastes listed i~ SS 268.10 
and 268 . 11 for which EPA has not promulgated wastewater trea't.lD8nt standards: metals recovery, mBtaj,s 
precl?itation, cyanide destructlon, carDOn adsorptiOn, cn~lcal oXldatlon, steam strlpplng, oloaegrada'tlon, and 
inclneratlOn or other direct thermal deBtruction. 

( c ) Hazardous wastes listed in SS 268.10 and 268.11 that are mixed hazardous/radioactive wastes. 

( d) Multi-source leachate that is derived from disposal of any listed waste, except !:om HaZardous 
Wastes F020, F021, F022, F023, F026, F027, or F028. 

(e) Nonwastewater forms of wastes listed in S 268.10 that were orlginally disposed before August 17, 
1988 and for which EPA has promulgated no land disposal " as the traa~ent standard (S 268.43, Table CCW, No 
Land Dlsposal Subtable). This provision does not apply to waste codes K044, K04S, K047, and K06l (~ign zinc 
SubCategory) . 

(f) Nonwastswater forms of wastes listed in S 268.10 for which EPA has promulgated ··no land 
disposal" as the treatment standard (S 268.43, Table CCW, No Land Disposal Subtable ) that are generated in tne 
course of treating wastewater forms of the wastes. This provision doe. not apply to waste codes K044, K04S, 
K047, and K06l (high zinc subcategory). 

( g ) NonWaSt8Water forms of waste codes K015 and K083. 

: 51 FR 19305, May 28, 1986, as amended at 53 FR 31215, Aug. 17, 1988; 54 FR 8266, Feb. 27, 1989; 54 FR 18837, 
May 2, 1989; 54 FR 26648, June 23, 1989; 56 FR 3878, Jan. 31, 1991] 

S 268.13 Schedule for wastes identified or listed after November 8, 1984. 

In ~he case of any hazardous waste identified or listed under section 3001 after November 8, 1984, the 
Administrator shal~ make a land disposal prohibition detsrminatlon within 6 months after the date of 
identification or listing. 

Subpart C -- Prohibitions on Land Disposal 

S 268 . 30 Waste specific prohibitions -- Solvent wastes . 

( a ) Effective November 8, 1986, the spent solvent wastes specified in 40 CFR 261.31 as EPA Hazardous 
Waste Nos. FOOl, F002, F003, F004, and F005, are prohibitad under this part from lAnd dispoSAl (except in an 
i njectlon well ) unless one or more of the follow~ng conditions apply: 

( 1 ) ~he generator of the solvent waste is a small quantity generator o! 100-1000 kilograms of 
hazardous .... aste per ::Ionthi or 

( 2 ) The solven~ waste lS generated from any response action taken under the Comprehensive 
E~v iro~ntal Response. Compensation and Liabi l ity Act of 1980 (CERCLA ) or any corrective action taken under 
'tne Resource Conservation and Recovery Act (RCRA), except where the waste is contaminated soil or debris; or 

( 3) The initial generator's solvent waste is a solventwater mixture, solvent- containing sludge or 
solid, or solventcontam~nated soil (non-CERCLA or RCRA corrective action) containing less than 1 percent ~ot4l 
F001-F005 solvent constituents listed in Table CCWE of S 268.41 of this part; or 

( 4 ) The sol vent waste is a residue fro:ll treating a waste described in paragraphs (a) ( 1 ) , (a) (2), or. 
(a l( 3 ; o! t~lS sectlOr.; or the solvent wa6te lS a residue from treating a waste not described in paragraphs 
(a )(l) , ( a ){ 2 ) , or (a) ( 3) of this section provided such residua belongs to a different treatability group than 
~he waste as initially generated and wastes belonging to such a treatability group are described in paragraph 
( 05 )( 3 ) o ! ~~is sect~on. 

( b ) E!fective November 8, 1988, the FOOI-F005 solvent was CBS listed in paragraphs (a) ( 1 ) , ( 2 ) , ( 3 ) , 
o r ( <. ) c f this section are prohibited from land disposal. 

( c) Effective Novamber 8, 1990, ~he FOOI-F005 solvent waates which are contaminated soil and debris 
resu l ting from a response action taken under sectlon 104 or 106 of the Comprehensive Environmental Response, 
Cocpensatlon. and Liability ACt of 1980 (CERCLA) or a corrective action required under subtitle C of the 
Rssource Conservation and Recovery Act (RCRA l and ~he reSidues from treating these wasies are prohibited from 
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l and disposal . Between November 8, 1988, and November 8, 1990, these wastes may be disposed in a lane!! ll 0= 
surface impoundmen~ only if such unit is in compliance wit.t the requ:rements spaci!ied !~ S 2 5 8.5 ( ~ )( 2 ) . 

( d ) The requirements of paragraphs (a ) , ( b ) , and Ic ) of this sect.ion do not app l y i !: 

( 1) The wastes meet t.he standards of subpart 0 of this part; or 

( 2) Persons have been granted an exemption from a prohibition pursuant to a petition under S 258.5, 
with respect to those wastes and units covered by the petition; or 

( 3) Persons have been granted an extension to the effecti ve date of a prohibition pursuant t o S 258 . 5 , 
with respect to those wastes and units covered by the ext.ens~on. 

[ 53 FR 31215, Aug. 17, 1988 ] 

S 258 . 3 1 Waste specific prohibitions Dioxin-containing wastes. 

( a) Effective November 8, 1988, t he dioxin-contai ning wastes specified in 40 CFR 251 . 31 4S EPA 
Hazardous Waste Nos. F020, F021, F022, F023, F026 , F027, and F028, are prOhibited from l and disposa l unleS8 the 
following condition applies : 

(1) The F020-F023 and F025-F028 dioxin-containing wasta is contaminated soil and debris resulting from 
a response action taken under section 104 0= : 06 of the comprehensive Environmental Response, C~pansation, and 
Liability Act of 1980 ( CERC~ ) or a correct !ve action taken under subtitle C of the Resource Conservation and 
Recovery Act (RCRA). 

( b ) Effective November 8, 1990, t he F020-F023 and F026-F028 dioxi n-containing wastes l isted i n 
paragraph ( a )(1) of this sect:o~ are prohib:ted from land disposal. 

(c ) Between November 8, !988, and Novamber 8, 1 99 0 , wastas included i n paragraph (a) (1) of this 
section may be disposed i n a : and!! ll or sur!ace impound=~~t only if such unit is in compliance with the 
requirements specified in S 258.5 ( h)(2) and a~l other app l icable requirements of pa~s 264 and 265 of this 
chapter. 

( d) The requirements o ~ paragraphs (a ) and (b ) o~ this section do not apply if: 

( 1 ) The wastas meet.. :.::e a-:.a ndards c~ 5:..1Dpart 0 o r t his part; or 

( 2 ) Persons have beer. ::~o5nted an axe.::::tion froJ: a prohibition pursuant to a petition under S 268.6, 
with respect. t o those wastes ~~~ ~~its covereo by the petltlon; or 

( 3) Persons have been ::=anted an extension t.o the effective date of a prohibition pursuant to S 268.5, 
wi t h respect t.o those wastes cc"'s!'ed by t ~e ertenslon. 

( 53 fR 31216, Aug. 17 , 1988 ) 

S 268.3 2 Waste spec i f i c pror.:=:~: Cn8 -- Co5 :: :c=nia l i st wo5stas. 

( a) Effective July 6, : ;8 7, the fc •• ~wlng hazardous wastes are prohibited from land disposal (except 
in in j ect.ion wel l s ) : 

( 1) Liquid hazardous wastes havln ~ a po less t~L~ or equal to two (2.0); 

( 2 ) Liquid hazard o:..: a ,,·,a.:.es conu~~.:~ :; pol ycn!c=::-..ated biphenyls (PCBs ) at concentrations greater than 
or equa l t.o 50 ppm; 

( 3) Li quid hazardous was:.es that a=e ?=~1l)' wa':.8= and cont.ain halogenated organic compounds (BOCs ) 
!.n toul concentration greate= :'!'Ian or aqua. :.::: :', 000 =:; : . ar:d l e88 than 10, 000 mgtl HOCs. 

( !:I ) -- ( c ) [Reserveo ; 

( d) The requirements c! paragraphS : a ; and (e) c! t~~s aection do not apply until: 

( 1 ) J uly 8, 1989 wneIe ~~e wastes o5!'e contami:-..ated soil or debris not resulting from a response action 
t aken under section 104 or : 06 c ! the Cccpcer.811alVe Env!.ro!"..!nBntal Response, compensation, and Liability Act 
i CERCLA ) or a corrective o5 ::: :':C:-. taKen under S~tltle C o! the Resource Conservation and Recovery Act (R.CRA). 

- , 
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Betveen July 8, 1987 and July 8 , 1989, the was~es may be disposed i~ a land!il! 0: surface ~po~~&.~ o~ly ,~ 

such diopoaal 1s in compliance wit.!". the req .... J.rements speei!ied i:-: S 268.5 {1': )( 2) . 

(2 ) November 8, 1990 where the wastes are contaminated soil or debris result~r.~ fro= a reeponse ac~~o .. 
taken under section 104 or 106 of CERCLA or a corrective action taken under Subtitle C o! RCRA. Eetweer. 
November 8, 1988, and November 8, 1990, t.he wastes may be disposed in a landfill 0: surface J.t:pOUr.Cl!!IEH'lt. only i.~ 

such unit. is in compliance with t.he requirement.s specified in S 26B.5(h){2). 

(e) Effective November 8, 1988, the followlng hazardous wastes are prohibited fro~ land disposal 
( subject to any regulations that may be promulgat.ed with respect. t.o dispoaal in inject.ion wells): 

( l ) Liquid hazardous wastes that. cont.ain BOCs in t.otal concentrat.ion grBAter ~~an or equal t.c 1,000 
~g / l and are not prohibitad under paragraph (a)(3) of this sect.ion; and 

( 2) Nonliquid hazardous wast.es containing BOCs in tot.al concentration greater than or equa~ to :,000 
mg/kg and are not. wast.es descrJ.oed in paragraph ( d) of tnls seetion. 

(f) Bet.ween July 8, 1987 and Novemoer 8, 1988, the wast.es included in paragraphs (e )( 1 ) and ( e ) (2 ) of 
this sect.ion may be disposed in a landfill or surface i=poundmant. only if auch unit. is in compliance WJ.th tne 
requirement.s specified in S 268.5(h)(2). 

(g) The requirement.s of paragraphs (a), (d), and (e) of t.his aection do not apply if: 

( 1 ) Persons have beer. ~ranted an execption from a prohibition pursuant. t.o a pet.i t.ion under S 268.6, 
with respect. to t.hose wastes ant ~'J.t.s covered by the pe~lt.ion (except. for liquid hazardous wastes cont.a~ning 
polychlor~na~ed biphenyls a~ concen~ation8 greater tr~n or equal to 500 ppm which are not eligible for such 
exemptJ.ons) i or 

( 2) Persons have beer. ~=antBd an extenelon to the effect.ive dat.e of a prohibition pursuant to S 268 . 5, 
wit.h respect. to t.hoee was~s covered by t.he ~ension; or 

( 3) The waete8 meet. t.~e applicable standards specified in subpart 0 of thi8 part or, where ~eat.ment 
standards are not. specified, t.~e waat.es are 1n compliance wit.h the applicable prohibitions set forth in this 
section or RCRA sect.ion 3004 ( c! : . 

(h) The prohibit.ione ane effective dates 8pacif~ed in paragraphs (a)(3), (d), and (e ) of this sect.ion 
do not apply where the wasta.. J.S s~ject. t.o a part 26B 8UDpart C prohibition and effective date for a specified 
HOC ( such as a hazardous waste c;.~orinat.ed so~vent, see e.g., S 268.30(a)). 

( i ) To det.ermine whetr.e~ cr not. a waste is a l!~J.d under paragraphs (a) and (e) of this section and 
' .. nder RCRA sect.ion 3004 ( d ), t.!1e ~~:" lowin9 test. :rust. be used : Method 9095 (Paint Filt.ar Liquids Test ) as 
descrlbed in Test. Mat.hods !C~ Eva1uat.ing Solid Wastes, Physical/Chemical Methods," EPA Publication No . SW-
846 . ( Incor?Orated by reference. see S 260.::" (a ) of this c~apter. ) 

( j ) Except as ot.herwJ.8e =rovided J.:-: ~~J.s paragrapr., t.he waste analysis and recordkeeping requlremants 
of S 268. 7 are appllcable"to 'oo'.u-:.es prohib.:.t.eC ".lOder ~ls part. or RCRA section 3004(d): 

( l ) The init i a l gene=4~=: of a lJ.~"~= !14zardous waste must. t.eBt. his wast.e (not. an ext.ract. or filtrat.e) 
':' n accordance wit.h t.he procea~e8 sp8cifiec ::--. S 261.22[a)(:), or use knO\lllBdge of t.he wa8te, to determine i! 
t.he wast.e has a pH les8 tr~n c= e~ual to t.wo :. 0) , Zf t.!1e l iquid waste haB a pH le8s t.han or equal t.o twO 
( 2. 0) , !t. is re8tricted froe .4;'0 disposa: a;.: al l requJ.recent.s of part 268 are applicable, except. as otherwiee 
specif ':' ed in t.~is sect.ion. 

( 2) The init.ial genera~c= of eithe: a l!quid haza=dous wa8t.e containing polychlorinated biphenyls 
(PCBs ) or a liquid or nonli~ .. ~~ rlazardous wast.a contaJ.rlJ.r.; r~logenat.ed organic compounds (BOCs) must tast. his 

.... ast.e ( not. an extract. or f::':-:=a-:.e : , or use C".ow-ledge o! -:::e waste, to det.arm.J.ne whether t.he concent.ra"tion 
·:" evels J.:: t.he wa8t.e equal or &xceed t.he pro::;=~t.J.on leve l s .pacified in t.his sect.ion. If t.he concent.rat.ion of 
PCBs or HOCs in the waste is g:eater t.han c: equal to t~e ~:O~ibit.ion levels specified in t.his sect.ion, t.he 
'oias"t.e is rest.r':'ct.ed fro::; l anc c:~a?Osal and a:': =sqwlrem .. """:~. c~ part 268 are appl icable, except. as o .. heniIJ.se 
BpBClf i ed ~n t.h~s sect.~on. 

;52 :R 25790 , July 8, 1987, as aoended at 52 tR 4:296, ac~, 27, 1987; 53 FR 31216, Aug. 17, 1988: 54 FR 36972, 
Sept. 6, 1989 ) 

S 268 . 33 Waste specific ?ro~::!t.;ons -- F!:st ~ird Wastes 
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(a) Effective August B, 1988. the WAstes specified 1n 40 CFR 261.32 as E?A 8azardous Waste Nos. F006 
( nonwaetewater), KODl, KOD4 WAstes speci!ied in S 268.43(4 ) , K008 WAstes specified in S 268.43 ( 05. ) , K~16. KC:a , 
K019, K02 e , K02l .... aet.es specified 1n S 268.43 ( a ) . K022 ( nonw48t.owllt.er ) , K02<., K025 nom.rastewate:=s spec .:.!.:..ec. :.:: 
S 268.43(4 ) . K03a, KO)6 (nonwast.ewatar ), K037, K044, K045, nonaxplos~ve K046 (nonwAstewate: : . ~047, K060 
(nonwsst.awatarJ, K06l (ncnwaatewatars conca~n!ng lesa than 15\ z1nc), K062, non CASO, K069 (nOnwAstewat.ers ) . 
KOB6 (solvent WAshes), K087, K099, KIOO nonWAat.ewat.8rS specified in S 268.43(4 ) , KlDl (wAstewat.er ). K:Cl 
( nonwastewater, lOW' arsenic subcategory -- less than 1\ total ars8nl.c), KI02 ( .... aste .... ater ) , KIC2 ( notnolast.e'Io'a.ter, 
lOW' arsenl.C subcategory -- less than 1\ total arsenic), KI03, and KI04 are prohibited froo land disposal 

. (except. in an inj ection well ) . 

( 1 ) Effective August 8, 1988 and continuing unt.il August 7, 1990, K061 wastes con~i~~ng :5\ z~nc or 
grea.t.er are prohibited from land disposa.l pursuant to the t.reatment standards specl.fled in 5 268.~: appl~cable 
to K061 wastes that contain less t.han 15\ zl.nc. 

( b ) Effective August. 8, 1990, the .... aste specified iro 40 CFR 261 . 32 as EPA 8azardous Wast.e Nos. K0 7 ~ :s 
prohibited frem land disposal. 

tc) Effective August. 8 , 1990 , the .... a.stes specified in 40 CFR 268.10 having a treatment. st.andard i n 
subpart 0 of thl.s part based on incl.n8ratlon and .... hich are con~natad soil and debr~8 are pron~bl.ted fro: 
land d~sposal. 

(d) Bet .... een November 8, 1988 and August B, 1990, .... ast.ea included in paragraphs (b ) and (c ) of t~i6 
sect.ion may be disposed of in a l andfill or surface impoundment only if such unit is in compliance wit.h t.he 
requirement.s specified in S 26B.5 ( h) ( 2). 

(e) The requirements of paragraphs (a ) , ( bl, (cl, and (d) of this section do not apply if: 

( 1) The wastes meet the app l icable standards specified in subpart 0 of this part; or 

(2) Persons have been gra.nted an exempt.ion from a prohibition pur.uant to a petition under S 268.6, 
wit.h respect to t.hose wastes and units covered by the petition; or 

(3) Persons have been granted an extension to the effective date of a prohibition pursuant t.o S 268.5, 
.... ith respect to those wastes covered by the extension. 

( f l Bet .... een August B, 1988, and May 8, 1990, the wastes specified in S 26B.I0 for which treatment 
standards under subpart 0 of this part have not been promulgated, including those waste. which are subject to 
the stat.utory prohibitions of RCRA section 3004(d) or codified prohibitions under 5 268.32 of t.his part, but. 
no~ including wastes subject to a treatment standard under 5 268.42 of this part, are prohibited from disposal 
in a landfill or surface impoundment unle •• a demonstration and certification have been submitted to 5 268.8. 

( g) To determine whether a ha%ardous waste listed in S 268.10 exceeds the applicable treatment 
standards specified in S 268 . 41 and S 268.43, ~he initial generator must test a repre.entative sample of the 
waste ~=act. or ~~e entire waste depending on wnether ~~e t=eatment standards are expressed as concentrations 
in the waste extract or ~he Wa.8te, or t.he generat.or may use knowledge of ebe waste. It the was~e contains 
constituents in excess of the appllcable subpar t 0 levels, the waste is prohibi~ed from land disposal and all 
requlrement.s of part 268 are a.ppllCable, except. as otherwl.se specified. 

( 53 FR 31217, Aug. 17, 198B, as amended at. 54 FR 36972, sept. 6, 1989: 55 FR 23935, June 13, 1990; 56 FR 3878, 
Jan . 31, 1991] 

5 26B.34 Wast.e specific prohibitions -- second ~hird wastes. 

(a) Effective June 8, 1989, the following wa..te. specified in 40 CFR 261.31 as EPA Ba~ardous Waste 
Nos. FOI0; F024; the .... a.stes speCified in 40 CFR 261.32 as EPA 8azardous Waste Nos. KOOS, K007: K009 
( nonwastewat.ers ) , KOIO; K023; K027: K028i K029 (non .... ast8Wa.ters): K036 (wa.tewater. ); K038: K039i K040: K043i 
K093i K094; K095 (nonwastewatars ) i K096 (nonwa.ta .... ater.); Kl1J; Kl14; Kl15: Kl16: and the wast.es specified in 
40 CFR 261 . J3 as EPA Hazardous Waste NOB. P013: P021: P029; P030: P039; P040; P041: P043: P044: P062: P063: 
P071: P074; P08S: P089; P094: P097: P09B; P099; PI04; PI06; PI09; Plll: P121: U028; UOS8: U069i U087; UOSB; 
UI02; UI07; U221; U223; and U235 are prohibited from l and. disposal. 

( b ) Effective June 8, 1989, the followl.ng wa.te. specified in 40 CFR 261 . 32 as EPA Bazardous Waste 
Nos. K009 (wastewaters), KOll ( nonwaat.a .... atera ) , K013 (nonwast.ewaters), and K014 (nonwastewaters) are prohibited 
from land disposal except wnen t.hey are underground injected pursuant to 40 CFR 148.14(f) and 146.15 ( d). 

...., 

...., 
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(c) Ettective July S, 19S9, the was~s specified in 40 CFR 261.31 as EPA Bazardous Waste Nos. F006 
cyanide {nonwastewa~r); FOOS: F009; FOll (wastewaters) and F012 ( wastewa~rs) are p=or.ib!~ed :=0: lane 
d~spoaal . 

(1) Etfective July 8, 1989, the following waste specified in 40 eFR 261.31 as EPA 8azardo~s Waste No. 
FOO? is prohibited from land disposal except when it ia underg=ound inJec~d purauant to 40 CFR 148.:~ I : : . 

( 2) Effective July 8, 1989 and continuing un~il December 8, 1989, FOll (ncwastswa~rs) and FC12 
(nonwaatewaters) are prohibited trom land disposal pursuant to the treatment standards speci!ied in SS 268.41 
and 268.43 appliCable to F007, r008, and F009 nonwastewaters. Erfect~ve Decambar 8, :989 FOll (nowaatswaters ) 
and F012 (nonwaatswaters ) are prohibited from land disposal pursuant to the treatment standaros 6pec~!ied l~ SS 
268.41 and 268.43 applicable to FOll (nonwastewaters) and rOl2 (nonwaatewaters ) . 

( d) Effective June 8, 1991, the wastes specified in this section having A treatment standare i .. 
subpart 0 of this part based on incineration, and which are eon~nated soil and debris are prohic~ted f=o~ 
l and disposal . 

( e) Between June 8, 1989 and June 8, 1991, (for wastes F007, r008, r009, FOIl, and FOl2 between June 
8, 1989 and July S, 1989) wastes included in paragraphs (c) and (d) o! this section may be disposed ~n a 
landfill or surface impoundment, regardless whether such unit is a new, replacement, 0= lateral expans~on unit. 
only if such unit is in compliance with the technical requiremants specified in S 268.5(h)(2 ) . 

( f) The requirements of paragraphs (a), (b), (c), ' and (d) of this section do not apply it: 

(1) The wastes meet the applicable standards specified 1n subpa~ D of this part: 0= 

( 2) Persons have been granted an exemption from a prohibition pursuant to a petition under S 268.6. 
with respect to those wastes and units covered by the petition. 

( g ) The requirements of paragraphs (a), (b), and (c) ot this section do not apply if persons have been 
granted an extension to the effective date of a prohibition pursuant to S 268.5, with respect to those wastas 
covered by the extension. 

(h) Between June 8, 1989 and May 8, 1990, the wastaa specified in S 268.11 for which treatment 
standards under subpart C of this part are not applicable, including California lis t wastes subject to the 
statUtory prohibitions of RCRA section ]004(d) or codified prohibitions under S 268.32, are prohibited from 
disposal 1n a landfill or surface impoundment unless the wastes are the sUbjeCt of a valid demonstIat~on and 
certification pursuant to S 268.8. 

( 1) To determine whether a hazardous waste listed in SS 268.10, 268.11, and 268.12 exeeeda the 
~ppl1cable treatment standardS specified in SS 268.41 and 268 . 4], the initial ganarato= mua t test a 
representative sample of the waste extract or ~he entire waste, depending on whether the tIaatment standards 
are expressed as concentrations in the waste extract or the waste, or the generator may use knowledge of the 
waste. If t he waste contains constituents 1n excess of the applicable sUbpart 0 levels, the waste ~s prohibited 
froc land disposal and all requirements of pa~ 268 are applicable, except as otherw~se specified. 

[ 54 FR 26648, June 23, 1989 ] 

S 268.35 Waste specific prohibitions -- Third Third wastes. 

(a ) Effective August 8, 1990, the following wastes specified in 40 CFR 261.31 aa EPA Bazardous Waste 
Numbers F002 (1,1.2-trichloroethane), r005 (benzene), r005 (2 - ethcxy ethanol) F005 (2-nitropropane), ;006 
(wastewaters ), FOl9, f025. and r039 (wastawaters ) ; the wastes specified in 40 CFR 261.32 as EPA Hazardous Waste 
Nuobers ~002; K003; ~004 (wastewaters ) : ~005 (wasteWaters); KOD6: K008 (wastewaters); KOll (wastewaters): ~OlJ 
(wastewaters): ~014 (wastewaters); ~015 (nonwastewatars)i K017; K021 (wastewaters); K022 (wastewaters): K025 
(wastewaters ) ; K026; K029 (wastewaters); K031 (wastewaters): K032: K033: ~034: KOJ5; KO'l; K042; K046 
(wastewaters, r eactive nonwastewaters); K048 (wastewaters ): K049 (wastewaters): K050 (wastewaters ); K051 
(wastewaters ) ; KOS2 (wastewaters ) : K060 (wastewaters): K061 (wastewaters ) and (high zinc sUbcategory> 15\ 
zinc); K069 (wastewaters, calc~um sulfate nonwastewaters): K073, KOB3; K084 (wastewaters): K085: K09S 
(wastewaters ) : K096 (wastewaters ) : K097: K098: KlOO (wastewaters): KIOl (wastewaters ) : ~102 (wastewaters ) ; 
KIOS; and KI06 (wastewaters ) ; the wastes specified in 40 CFR 261.33(e) as EPA Hazardous Waste Numbers POOl: 
P002: P003: P004: POOS: P006; P007: P008: P009; POlO (wastewaters): POll (wastewaters): P012 (wastewaters ) ; 
P014; P015; P016: P017; POIB: P020; P022; P023: P024: P026: P027: P02B; P03l; P033: P034: P036 (wastewaters); 
P037; P038 (wastewaters ) : P042; P045: P046; P047: P048; P049; poso; POSl: P054; P056: POS7; P05B; P059; P060; 
P064: P065 (wastewaters ): P066: P067: P068: P069; P070: P072; P073; P07S; P076; P077; P078: P08l; P082: P084; 
POB8: P092 (wastewaters ) ; ?093 ; P09S: P096: PlOl; Pl02: P10J; P105; P10B: PIIO; Pl12; Pl13; Pl14: PIl S; Pl16: 
?llB; Pl19; P120: P122: and P123: and the wastes spec1fied in 40 CFR 26l.J3(f) as EPA 8azardous Wasta Numbers 
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UOOl: U002: UOO): U004; U005: U006; U007; U006; -.:0:9; UOIO; 1.::::; U012; UOH.; -'::::15; 0016; U017: U016; 1.:019; 
U020; U021; v022: U023; U024; U025; U026; U027; -':: : 9: 1.: 0)0; t::~:; 1.:0)2; U033; ".:J)4; UO)S; UO)6; ~0)7; UC)8; 
UO)9 ; U041: U042; U04); 0044; U045; U046; U04 7; ".: : ; b: ~049; -':: 5C: U05 1; UC~:; ".::5); U055; UOS6; U0 57: U059; 
U060; U061; U062; U06); U064; U066; U067; U066; __ ., U071; " ---, U07 ); UC7,: ".:C 75; U076; OC77; U078 ; U:79 ; 
U060: U061: U082; U06); U084: UOS5; U086; UOS9: ''::90; U091; 1.::0;2; U09); U054: ::095; U096; U097; U098; U099; 
UI01; UIO): UI05; U106; UI06: U109; UII0; Ul11; "" • . ~ 11); _ •• _, U115; 1.::16; -'::17; Ul18; U119; U120; Ul2:; 
U1 22; U1 23; U124; U125; U126: U127; U12S; U129; .::3:: U131 ; C:l:; :':1)3; 1.;:)4 ; ;.: :35; u :)6 ( .... aBt".ewa"t.ers ) ; U:31; 
U138 ; U140; Ul41; U142; U14); U144: U145; U146; -.: :~-:': U146; CH: U150; 1.::5: ..,astewaters); U152; UI5); :::54; 
U155; U156; U157; U158; U159; U160; U161; U162; ".::6); U164; 1.: :55; U166; U167: -':16S; U169; U170; U171; U172: 
U17): U174; U176; U177; U178; U179; UlS0; UlS1; -'::82; UlS); 1.::8,: U185; U1 86; :::87; U18S; UlS9; U1 91; U1 92; 
U19): U194; U196; U197; U200; U201; U202; U20); :':::4; U205; :.:::6: lI207; 1.:208: ;'; 209; U210; U211; U213 ; U214 ; 
U2!5; U216; U217; U218; U2!9; U220; U222; U225; -':::6; U227; -':::S; U2)4; U23~: :': 2)7; U2)8; U2)9; U240; U24); 
~244; U2 46; U247; U248; U249; and the follo .... ~ng waste. idant:!:ee as hazarco~. oe.sed on a eh4raeter~st~c alone: 
0001; 0002, 000), 0004 (was"t.ewaters), 0005, 0006; =~07i 0008 ! QXcept for ~e4~ :e.terials stored before secor.dary 
smelting), 0009 (wastewaters), 0010, 0011, 0012. =0:3. 001'. :::~. 0016, ~~a ~~:7 are prohibited free land 
dispo9al. 

( b) Effec~ive November 6, 1990, the followlng waste •• peclfied in , ~ ::~ 261.)2 as EPA Hazardous Waste 
Numbers K048 (nonwastewaters), K049 {nonwastawatersl. KOSO (r.C~w4.tewater. ; , ~~51 (nonw4.~aters), and K052 
(nonwe.stewaters) are prohibited from land disposal. 

(e) Effective May 8, 1992, the following waste specl!:ed in 40 CFR :6:.)1 as EPA Hazardous Waste 
Numbers FO)9 (nonwaatewatera); the wastes speCified ~n 40 CFR 261.)2 as EPA a4zardoua Waste Numbers KO)l 
( nonwastewaters); K084 {nonwastewaters)i KI0l ( nor.wastewaters l: ~:02 (nonw4.:~aters ) ; K106 ( nonwastewaters ) ; 
the waste9 specified in 40 CFR 261.)){e) e.s EPA HazardOUS Wasta Numbers PC:: ; nonwastewaters); POll 
(nonwastewaters); P012 (nonwas~ewaters): PO)6 ( nor.wastewaters ) ; ?O)S (nonwa.~~aters); P065 ( nonwastewaters ); 
POS7; and P092 (nonwastewaters ); the wastes SpeC:!led in 40 CFR 261.)3(f) 4. EPl Hazardous Waste Nucbers Ul)6 
( nonwa9tewaters ) i and U151 (nonwastewaterS ) i ~~e !oil owing was~es identifiec 4S he.zardous basad on a 
charaeteri9tic alone: 0004 (nonwastewatars); 0006 ( lead materla:. stored be~ore secondary smelting); and 0009 
( nonwastewaters); inorganic solid debris e.s defined in 40 CFR 268.2{g) (wh: c~ also applies to chromium 
refractory bricks carrying the EPA Hazardous Waste Numoers K048-K052); and R:RA nazardous wastes that contain 
naturally occurring radioactive materials are pronibited from land disposa~. 

(d) Effective May 8, 1992, hazardous wastes listed in 40 CFR 268.10. 268.11, and 268.12 that are mixed 
radioactive / hazardous wastes, and soil or debris contaminated wlth hazardous ..,astas listed in 40 CFR 268.10, 
268.1:, and 268.12 that are miXed radioactive/hazardous wastes. are prohib:~ad frem land disposal. 

( e ) Effective May 6, 1992, the wastes specl!ied in th~s section havlng a treatment standard in subpart 
o o! this part based on incinera"t.~on, mercury retortIng, vit=:!:cation, aCld leaching followed by chemice.l 
precipitation, or ~herma l recovery of mete.ls, and which are con~nated so~l or debris, are prOhibited from 
land disposal. 

( f) Bet .... een May 8, 1990 and August 8, 1990. the wastes :ncluded in paragraph (a) may be disposed of i n 
a l andfil l or su=face impoundQent only if such un~t 19 in cacpl ~ance with the requiremen~s specified in S 
26S.5 ( h )( 2 ) . 

(g) 3ecween May 8, 1990 and November a, 1990. wastes H1C luded. in paragraph (b) of this section may be 
d!9poged of i~ a landfill or surface impoundment only if such ~~lt is in cOQ?liance with the requirements 
specified in S 268.5(h)(2). 

( h ) Bet .... een May S, ~990, and ~~y 6, 1992, waates included i n paragraphs (c), (d), and (e) of Chis 
section may De disposed of in a landfill or surface ~mpoundment only if such unit is in compliance with the 
requirements specified in S 268.5(h)(2). 

( i ) T~e requirements of paragraphs (a), (b), (c), (d), and (e) of thie section do not apply if: 

( 1) T~e we.stes meet the applice.ble standards specified in Subpa~ 0 of this part; 

( 2) Persons have been granted an exemp~ion fram a prohibition purauant to a petition under S 268.6, 
with respect to those wastes and un~ts covered by the pe~itioni 

( )) :he wastes meet the applicable alternate standards established pursuant to a petition granted 
under S 268.44; 

( 4 ) Persons have been granted an extension to the effective date of a prohibition pursuant to S 268.5, 
wit~ respect to these wastes covered by the extens~on. 

l 
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(j) To determine whether a hazardous waste listed in 5 268.10, 268.1:, and 268 . :2 exceeds ':ne 
applicable trea~ent standards specified ir. 55 268 . 41 and 268 . 43, ,:he ini~ial generato~ ~ust tes': a 
representative eample of the waste extract or the en':ire waste, depending on whether the trea~en,: s~anC4~CS 
are expressed as concentrations ~n the waste extract o~ the waste, o~ the generator may use knowledge o~ ,:~e 

waste. If ,:he waste concains constituents in excess of the applicable suopa~ 0 levels, the waste ~s pronibited 
~rom land disposal, and all requ~rements of part 268 are applicable, exee?,: as otherw~se spoc~t~ec. 

( 55 FR 22689, June 1, 1990, as amended at 56 FR )978, Jan, )1, 1991) 

SUbpart 0 -- Treatment Standards 

5 268.4 0 Applicability of ,:reatment standards. 

( a) A restricted waste identified in 5 26B,41 may be land disposed only if ~~ extrac,: o~ the wae':e or 
of ,:he treatment residue ot the waste developed us~n; the tes': method in Appendix I: of part 261 coes not 
exceed the value shewn in Table CCWE of S 268.41 fo~ any hazardous constituent listed in Table CCWE tor t~a,: 

waste, w~th the following exceptlons: 0004, 0008, KO)l, K084, KI01, KI02, POlO, POl l , P012, PO)6, ?O)B, and 
U1)6 . These wastes may be land disposed only if an extract of the waste or of tne treatment res~due of the 
waste developed using either the tes': method in 40 CFR pa~ 261, appendix II, or the test method ~n appendix LX 
of this part, doss not exceed the concentrations shown in Table CCWE of 5 268.41 for any hazardous consti,:uent 
listed 1n Table CCWE for that waste. 

( b) A restricted waste for which a treatment technology is specified under 5 268.42 (a) may be land 
disposed after it is treated us~ng that specified technology or an equivalent treatment method approved by the 
Adc~n~9trator under the procedures set fo~h ~n S 268.42(b). 

( c ) Except as otherwise specified in S 268.4)(c), a restricted waste identified in S 268.4) cay be 
l and. disposed only if the cons,:1t.uent concent.rations ~n the waste or treatment reludue of the waste do not 
exceed the value sh~ in Table CCW of S 26B.4) for any hazardous constituents listed in Table CCW for ~at 
waste. 

[5 2 FR 25790, July 8, 1987, as amended at 55 FR 22689, June I, 1990; 56 FR 3879, Jan. )1, 1991 ) 

5 268.41 Treatment standards expressed as concentrations in waate e~ract.. 

( a ) Table CCWE identif1es the restricted wastes and the concentrations of t.heir associated 
constituents which may not be excaeded by the extract of a waste or waste treatment residual developed using 
the test method in appendix I of this part for the allowable land disposal of such wastes, with the exception 
o~ wastes 0004, 0008, KO)l, K084, KI01, KI02, POlO, POll, P012, PO)6, PO)B, and U1)6 . Table CCWE identifies the 
restricted wastes 0004, D008, KO)l, K084, K101, KI02, POlO, pall, P012, PO)6, P038, and Ul)6 and the 
concentrations of their associated constituents which may not be exceeded by the extract of a waste or waste 
treatment residual developed using the teat method in appendix I of this pa~ or appendix II of 40 CFR part 261 
~or the a llowable land disposa l of such wastes. (Appendix II of this part provides Agency guidance on treatment 
methods .that have been shawn to acn~eve the Table CCWE levels for the respective wast.es. Appendix II of this 
part. is not a regUlatory requirement but is provided t.o assist generators and owners/operatore ~n their 
se1ec,:~on of appropr~ate trea~ent methods.) Co:pliance wit.h these concentrations i9 requ~red based upon grab 
sa.cples. 

Note: Table CCWE as contained in this file tollows the t.ext of the 1/ )1/91 Federal Register arti=le (56 FR 
3864 ) that amended this table, rat.ner t.han ,:he text i n 40 CFR 1991. printing errors in the 1991 CFR version of 
,:h~s tabl e resulted in misalignment of the CAS number and concentration columns in relation to the chemical 
n~es. Cer~in ~inor typographical errors in t.he Federal Register version have a180 bean corrected in this 
version : ~or details, see N0TE83 in t.ne Federa l Register File Library ( 56) on the SRPB-BBS. 
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266.41 Ta bl e CC;.n,:. Cormt ltllent Co nc e n t ratl o lls In Wa nte Extrac t 

WlIote c ode Commorc lal c hemical name Sl.'fl lIloo 

0004 N' Table CCW 1n 268.4] 
0005 N' Table C~~ in 268 . 43 
0006 N. TlIble CCW in 268.43 
D007 N' Table CCW in 268 . 43 
0008 NA TlIble CCW in 268.4] 
0009 (LOW' N' Table 2 111 268. 42 and 
Mercury Table CCW I n 268.4] 
Subcate-
go ry - less 
thl!ln 260 
Mg/kg 
Mercury) 
0010 N' Table CCW In 268.4] 
0011 NA Table CCW in 268.4] 
FOOI - F005 NA Table 2 in 268.42 and 
spent Table CCW In 268.43 
solvento. 

j 

Regulated hazardous conotituent 

Arsenic 
Barium 
Cadmium 
Chromium (Total) 
Lead 
Mercury 

Selenium 
sllver 
Acetone 

n-Butyl alcohol 
Carbon disulfide 
Carbon tetcl!lch}oride 
Ch 1 oroben zone 
Cresols (and cresyllc acid) 
cyclohexanone 
1,2 - Dichlorobenzone 
Ethyl acetate 
Ethylbonzene 
Ethyl ether 
IBobutllnol 
Me t hano l 
Methylene chl oride 
Methyl ethyl ketone 
Methy 1 Isobutyl ketono 
N I tro bonzene 

CAS No. [or 
regulated 
hazardous 
constituent 

7440- )8 - 2 
7440- 39 - ) 
7440- 43 - 9 
7440- 47 - )2 
74]9- 92 - 1 
74]9- 97 - 6 

7782 - 49 - 2 
7440- 22 - 4 
67 - 64 - 1 

71 - ]6 - ) 
75 - 15 -0 
56- 23 - 5 
108 - 90- 7 

108 - 94 - 1 
95 - 50- 1 
141 - 78 - 6 
100 - 41 - 4 
60 - 29 - 7 
78 - 8] - 1 
67 - 56 - 1 
75 - 9- 2 
78 - 9) - ] 
108 - 10- 1 
98 -95 - ] 

Wastewaters Nonwastewatecs 

Concen
tration 
(mgll) 

N' 
N' 
N' 
N' 
NA 
N' 

N' 
NA 
0.05 

5 .0 
1.05 
0.05 
0 . 15 
2.82 
0.125 
0 . 65 
0.05 
0.05 
0.05 
5.0 
0.25 
0 . 20 
0.0 5 
0 . 05 
0 . 66 

j 

Notes Concen 
trlltlon 
(mgll) 

5.0 
100 
1.0 
5.0 
5.0 
0 . 20 

5.7 
5.0 
0.59 

5.0 
4 . 81 
0.96 
0.05 
0.75 
0 . 75 
0.125 
0 . 75 
0.05 ] 
0.75 
5.0 
o . 7~ 
0 .9& 
0.75 
O. Jj 

0 .1 25 

NoteR 

( 1 ) 

(1) 

j 
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Pyridine 110 - 86 - 1 1. 12 O. ]J 

Te trachloroethylene 127 - 18- 4 0.079 0.05 
Tol uene 108 - 8a - ] 1. 12 O. )) 

1,1, I, -Tr Ichl oroethane 11 - 55 - 6 LOS 0.41 

1,1.2 -Trichloro- 1,2,2 -Trifl uQr - 76 - 1) - 1 1.05 0.96 

ethane 
Trichloroethylene 79 - 01 -6 0.062 0 . 091 

Tr1chlorofluoromethllne 75 - 69 - 4 0 . 05 0.96 

Xylene 0.05 0.15 

FQ06 HA Table CCW In 268 .4 3 Cadmium 7440 - 4] - 9 HA 0 . 066 

Chromium (Tala!) 7440- 47 - 12 HA 5.2 

Lead 14]9 - 92 - 1 HA 0.51 

Nickel 7440-02 - 0 HA 0 . ]2 

SJlver 7440 - 22 - 4 HA 0.072 

FOO7 HA Table CCW in 268.4) Cadmium 7440 - 4) - 9 .A 0.066 

Chromium (Total) 7440 - 41 - 32 HA 5.2 

Leod 74]9 - 92 - ) HA 0.51 

Ni cke l 7440 02 0 H' O . 12 

Stiver 7440 22 · 4 H' 00 11 

rooo H' T8blo CCW In 268.43 Cadmium 7440 - 43 9 H' O . O/,f, 

Chromium (Total) 144 0 41 - ]2 H' 5.2 

Leod 14]9 - 92 - 1 H' 0_51 

Nickel 1440 - 02 - 0 H' 0_ )2 

S tl VAr 7440 ];I H' 0 .012 

F009 H' Tlll, I 0 CCW III 2611.4 I C.,rlmlum 1440 41 I) NA O .O M. 

Chromium (Total) 1440 41 ) 2 H' 5.2 

Leod 14)9 -92 , 1 H' 0.51 

Nickel 1440- 02 · 0 HA 0 . ]2 

Silver 7440 22 HA 0.072 

FOIl HA Tablo CCW In 266 . 4 ] ClIdm t um 7440 41 I) H' 0.0(,(; 

C'hrnmlUln (TotAl) l u n 4 ' 1.' H' , . 
{.uad '01) '12 H' 0." I 
N \ckel 7440 02 0 H' O. 12 

Silver 1440 , 22 - 4 H' 0_072 

FOl2 HA Tahle CCW in 266.4] Cadmium 1440 - 4] - 9 HA 0_066 

Chromium (Total) 144.0 - 47 - ]2 H' 5.2 

Lead 14)9 - 92 - 1 H' 0 . 51 

Nickel 1440- 02 - 0 HA O. ]2 

Silver 1440- 22 - 4 H. 0.072 

F019 HA Table CCW in 266.4] Chromium (Total) 1440 - 47 - ]2 HA 5.2 

F02 D- F02] HA HA HxeOO-AI I Hsxach loro - dlbonzo ' p - < I ppb <) ppb 

and F026- dioxins 

F026 

dioxin 
containing 

wa8tsa 2 

HxeD F - All Hexac hlor a - < 1 ppb < J I'ph 
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d ibenzofucoIIn9 

PeCDD - AII pentachl o ro - dlbenzo - p - < I pph < I ppb 
diox ins 

PeCDF - AII Pentachloro- < 1 ppb <1 ppb 
dlbenzofuran9 

TCDD - AII Tetrachl oro- dlbenzo- p -

dioxins 

TCDF- All Tetrachloro- <1 ppb < 1 ppb 
dibenzofurans 

2.4.5-Trichlorophenol 95 -95 - 4 <0. 05 <0 . 05 

ppm ppm 
2,4, 6 -Trich lorophenol BB - 06 - 2 <0.05 <0 .05 

ppm ppm 
2,3,4, 6 - Tetrach loropheno l 5B - 90 - 2 <0 . 05 <0 . 05 

ppm ppm 
Pentach lorop he nol B7 - 86 - 5 <0 .01 <0 . 0 1 

ppm ppm 
F02 4 NA Table CCW In 268.43 Chromium (Total) 7440- 47 - 32 NA 0.073 

Lead 7439- 92 - 1 NA (Re-
servod) 

Nickel 7440- 0 2 - 0 NA O.OBB 

F039 NA Table CCW in 26B.43 Antimony 7440- 36 - 0 NA 0.23 

Arsenic 7440- JB - 2 NA 5. 0 

Barium 7440- J9 - 3 NA 52 

Cadmium 7440- 4) - 9 NA 0.066 

Chromium (Total) 7440- 47 - 32 NA 5.2 

Lead 7439- 92 - 1 NA 0.51 

Mercury 7439- 97 - 6 N' 0.025 

Ni c kel 7440- 02 - 0 N' 0.32 

Selenium 7782- 4 9 - 2 NA 5.7 
Silver 1440- 22 - 4 N' 0.072 

K001 NA Table CCW In 268 . 4 ) Lead 74]9- 92 - 1 NA 0 .51 

P:; 002 N. Tabje CCW in 26B.4] Chromium (Total) 7440 - 47 - 32 NA 0.094 

Lead 74]9- 92 - 1 N. O. )7 

K003 NA Ta b Je CCW In 26B.4 3 Chromium (Tota l) 7440 - 47 - 32 N' 0.094 

Lead 74]9- 92 - 1 NA O. ]7 

. K00 4 N' Table CCW in 26B.43 Chromium (Tota l) 7440 - 47 - 32 NA 0.094 

Lead 74)9 - 92 - 1 NA 0 . .17 

K005 NA Table ecw In 26B . 4 3 Chromium (Total) 7440- 4 7 - 32 NA 0.094 

Lead 7439 - 92 - 1 NA O. )7 

1<006 (an - NA Table CCW in 26B . 43 Ch romIum (Tolal ) 7440- 47 - 32 N' 0.094 

hydroua) 
Lead 7439 - 92 1 NA 0 , 1/ 

K00 6 N' Table ecw in 26B . 4) Chromium (Total ) 7440 - 47 - 32 N, 5 .2 

(hyd rated ) 
~007 N' Tabla CCW in 26B . 4 ) Chromium (TOla l) 74404"· )2 NA 0,094 

Lead 74 ]992 - 1 NA O. )7 

J J 
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KOO a H' TlIb lo CCW 111 268.4) Chromium (To tal) 1440- 47 - ]2 H' 0. 0 94 

Load 74]9- 92 - 1 H' 0.]7 

KOtS H' Ta bl e CC'W In 26B . 4) Chromium (To t a l) 7440 - 47 - 32 H' 1.1 
Nickol 7440- 02 - 0 H' 0. 2 

K021 H' Table CCW In 260 . 4] Antimony 7440 - )6 - 0 HA 0.23 

fl.022 HA Table CCW 111 268.4] Chromium (Total) 7440 - 47 - )2 H, 5.2 

Nickol 7440 - 02 - 0 H' 0 . 32 

K026 HA Table e N In 26B.4) · Chromium (To tal J 7440 - 47 - 32 H' 0. 0 7) 

Lead 74]9 - 92 - 1 H' 0. 02 1 
Nickol 7440- 02 - 0 H, 0.088 

KOJl HA Table CCW In 268 . 43 Arsenic 1440- 38 - 2 HA 5.S (II 

,;046 H' Table CC'W In 26B.4) Load 7439- 92 - 1 H, 0.18 

K04e H' Table CCW In 268.43 Chromium (Total) 7440- 41 - 32 NA 1.1 
Nickol 7440- 02 - 0 HA 0.20 

1..049 HA Table CCW In 268.4] ChromIum (Total) 7440 - 47 - ]2 HA 1.1 
Nickel 7440 - 02 - 0 HA 0. 20 

KOSO HA Table CCW In 268.4] Chromium (Total) 7440 - 47 - 32 HA 1.1 

Nickel 7440 - 02 - 0 HA 0.20 

K.051 HA Table CCW In 268.4] Chromium (To tal) 7440 - 41 - ]2 HA 1.1 
Nickel 7440 - 02 - 0 HA 0.20 

K052 HA Table CCW In 268.4] Chromium (Tota l) 7440 - 41 - 32 . HA 1.1 

Nickel 7440 - 02 - 0 HA 0.20 

IW61 (Low H' Table CCW In 268.4] Cadmi urn 1440- 43 - 9 HA o. J4 

Zinc 
Subcato -
gory- IoBB 
than 15\ 
Total 
Zinc) 

Chromium (Total) 7440 - 47 - 32 HA 5.2 

Lead 7439 - 92 - 1 HA 0.24 

Nickel 7440 - 02 - 0 H' 0. ] 2 

Ke61 (High HA Tattlo CCW In 268.4] Cedmium 7440- 0 - 9 HA 0.14 

Zi nc 
Subcate -
gory-
greate r 
than 15\ 
To te! 
Zi nc ) -
Etroc tIvo 
until 
August 7th 

1991) • 
Chromium (Total) 7440 - 4 7 - 32 HA 5.2 

Lead 74)9 92 - 1 H' 0.24 

Nickel 7440 02 - 0 HA O. 12 




