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WERI and the water resource monitoring program for the NGLA?

The water resource monitoring program for the Northern Guam Lens Aquifer (NGLA),
designated a Sole Source Aquifer in 1978 by the U.S. EPA, had been established in the
1950s by the USGS. However, in the 1990s, this program was forced to downsize when
funding from the local government could not be met, which resulted in data disruption
to deep well monitoring for saltwater intrusion in the north and stream gage data in the
south. In 1998 the Comprehensive Water Monitoring Program (Guam Public Law 24-161)
became a permanent program of the Water and Environmental Research Institute (WERT)
of the Western Pacific and resulted in the refurbishment of the deep monitoring wells and
a renewed program of water resource monitoring on Guam. In the same year, the Guam
Hydrologic Survey (Guam Public Law 24-247) was made a permanent program,
administered by WERI, to develop an inter-agency cooperation for gathering and publicly
providing water and environmental information. Current withdrawals from production
wells estimate to 40 Mgal/d. Over the next decade, population growth, inclusive of the
proposed military forces relocation, projects a production increase as much as 25 percent.
Increased withdrawals, in the long-term, were modeled to result in a decline in water
levels and a rise in the freshwalter-saltwater transition zone. To assist with water-resource
management, an inter-agency framework for information sharing and decision making
has been established with a Memorandum of Understanding, signed in 2010, under the
Moniloring System Expansion and Rehabilitation Program. 7 new deep monitoring wells
will be drilled, and 12 existing monitoring wells will be rchabilitated to expand
groundwaler monitoring from only two NGLA sub-basins to include the remaining four
sub-basins. As partners in the island’s technical/scientific experts group, WERI and the
USGS will assume data collection, analyses, and reporting, to provide best practices for
sustainable management.

The general list of Indicators for groundwater monitoring is listed below. (See list in Table
C5, Appendix C.)

e General water chemistry ( chlorides, nitrates)

e Organic and Inorganic Constituents

e Physical Parameters ( Water Level, Yields )

6.0 Man-Made Impoundment Monitoring®

The Man-Made Impoundment Monitoring Plan primarily evaluates chemical data
sampled from man-made impoundments very much like the UIC plan and focuses on
surface impoundment impacts to groundwater. Table 32 presents the locations and a
proposed schedule for surface impoundment (i.e. ponding basins) sampling. It is

7 Guam Water Resources Monitoring Program, Groundwater Week, Exhibits Workshop Summit, National
Groundwater Association, Las Vegas, Nevada. Bautista, K., Jenson, J.W., Habana, N.C., Kim, Y.S. 2018
8 Suspended program. No laboratory capacity to sustain program.
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proposed that this monitoring program be extended to include the surface impoundments
of Southern Guam that affect surface water quality of receiving streams and other water

bodies.

Table 32. Man-Made Impoundment Area WQM Schedule.

SI1A Name

Site
No.

Location

Cycle

Sampling

Year

Plus One Site Ezch
from Other Four
Cycles

| GHURA 501 43 | Behind Dededo Transfer Station Year 1 Year 2
Potts Junction 12 | Rte 9; 500 Feet West of Well HGC-3 HEL Year 3
Marianas Terrace 36A | Gayinero Street, Yigo Year | Year 4
Airport foad Extension 72A | Route 10A (South Side) Year1 Year 5

1n GHURA 502 20 | Route 3 (Astumbo Gardens) Year 2 Year 1
Ypaopao Estates 42B | Behind PUAG Pump Station Year 2 Year 3
Hatsuho Golf Course 12E | Route 3 (Near Club House) Year2 Year 4
Harmon Sinkhole 71 | Route 10A (Near Hotel Mai” Ana) Year2 Year 5

III | Agana Hts. Injection Wells 79 | F. Xavier Dr./Salamon Dr., Agana His. Year 3 Year 1
Guam Community College 76A | Sesame Street, Mangilao Year3 Year 2
GHURA 503 15 | Route 3 (Fern Terrace) UILE Year 4
Guam Intl. Airport Terminal 72 | Route 10A (Across Airport Parking Lot) Year 3 Year 5

IV | Barrigada 76 Gas Station 74 | Route 10 & Route 8 Intersection Year 4 Year |
GHURA 35 488 | Near Northern Public Health Center TR Year 2
Macheche Subdivision 55A | Mucheche Avenue, Dededo Yeard Year 3
GHURA 505 41 | Atsadas Street, Yigo Year4 Year 5

A% Sinajana Baseball Field 79B | Chalan Guma’ Yuus, Sinajana Year 5 Year |
Latte Heights 56A | Gardenin Ave. & Camation Ave. Year 5 Year 2
GHURA 506 38 | Near Simon Sanchez High School TR Year 3
Dededo Public Park 47A |Rie. 1 & Ysengsong Rd. Intersection Year 5 Year 4

C.  Summary of Ground Water Contamination Sources

The top ten contaminant sources presenting the greatest threat to Guam'’s ground water
quality were identified on page 3. Guam EPA includes the following narrative on major
contaminant sources and groundwater locations most at risk on Guam.
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1.0  Septic Systems®
Septic systems are currently in use throughout Guam for wastewater collection and
disposal in the areas not sewered. It is estimated that 41% of the island residents use

individual wastewater disposal systems (IWDS) as reflected in GWA’s customer count
list.

There are parts of Guam that are more sensitive to the effects of septic systems than other
parts of the island. The Northern Region and the northern portion of the Central Region
are located over an aquifer in an area of limestone formations that provides an
environment for the septic-treated wastewater to filter down to the island’s groundwater
source.!’ In this area, rainwater and water from other sources percolate through the
limestone aquifer rapidly. Any pollutants, such as nitrates resulting from septic system
wastewater treatment, eventually make their way to the aquifer.

GWA's customer count shows that approximately 42% of all the septic systems on island
are located in the Northern Region (Dededo, Yigo and Mangilao) and approximately 44%
are located in the Central Region (Agana, Sinajana, Mongmong-Toto-Maite, Agana
Heights, Tamuning, Barrigada, Chalan Pago — Ordot, Yona, Asan, Piti, and Santa Rita).
Approximately 13% of the island’s septic systems are located in the southern region of
Guam.

See page 7 for the narrative about WERI's N-Data Collection: Phase II Project which
proposes to conduct research on spatial and temporal trends in levels of contaminants in
Guam’s groundwater, as well as the need for continuous baseline studies on levels of
nitrogenous compounds, etc. with respect to time and location. It also proposes to address
the need for evaluation of innovative wastewater treatment units as alternatives to
conventional septic tanks for individual homes, commercial buildings, or hotels.

2,0 CERCLAY Sites Overlying the NGL

The Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), commonly known as Superfund, was enacted by Congress on December 11,
1980. This law created a tax on the chemical and petroleum industries and provided broad
Federal authority to respond directly to releases or threatened releases of hazardous
substances that may endanger public health or the environment. Over five years, $1.6
billion was collected and the tax went to a trust fund for cleaning up abandoned or
unconirolled hazardous waste sites. CERCLA:

% Valume 3, Chapter 6: Septic Systems & Unsewered Areas. October 2006 Final Water Resources Master Plan
10 pUAG's Rural Island-wide Wastewater Facilities Plan delineates Guam regions as Northern, Central and Southern.
1 EPA website
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» established prohibitions and requirements concerning closed and abandoned
hazardous waste sites;

« provided for liability of persons responsible for releases of hazardous waste at
these sites; and

» established a trust fund to provide for cleanup when no responsible party could
be identified.

The law authorizes two kinds of response actions:

» Short-term removals, where actions may be taken to address releases or threatened

releases requiring prompt response.

« Long-term remedial response actions, that permanently and significantly reduce
the dangers associated with releases or threats of releases of hazardous substances
that are serious, but not immediately life threatening. These actions can be
conducted only at sites listed on EPA's National Priorities List (NPL).

CERCLA also enabled the revision of the National Contingency Plan (NCP). The NCP
provided the guidelines and procedures needed to respond to releases and threatened

releases of hazardous substances, pollutants, or contaminants. The NCP also established
the NPL.

There are CERCLA sites, which overlie the NGL: Andersen Air Force Base (AAFB), Tiyan
(the former Naval Air Station, Agana), and the Navy Construction Battalion (CB) Landfill.

21 AAFB

Andersen Air Force Base was listed on the National Priority List (NPL) in October 1992.
Groundwater beneath the site has been investigated in accordance with the Federal
Facility Agreement (FFA) since that time. Prior to NPL listing, groundwater was

investigated under the Department of Defense, Installation Restoration Program (DOD,
IRP) beginning in 1986.

Initial Actions: Closure of the main base landfill in accordance with the requirements of
the Resource Conservation and Recovery Act (RCRA) finished in 1994. Landfill closure
included the construction of a cover over the landfill.

Long-Term Cleanup: The Main Base Operable Unit, Northwest Field Operable Unit and
the Site-Wide Operable Unit encompasses the entire Andersen Air Force Base property.
The Main Base contains active runways, bulk fuel storage facilities, housing areas, and the
majority of the operations and administrative structures and functions. Northwest Field
is home to Rapid Engineer Deployable Heavy Operations Repair Squadron Engineer
facilities and operations. The three operable units include seventy-one (71)out of
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the eighty-one (81) IRP sites and 18 MRP sites. Only seven (7) IRP sites and eleven (11)
MRP sites remain under investigation and remedial cleanup.

For active mformauon about AAFB asa superfu.nd site go to

211 AAFB Main Base TCE Groundwater Contamination - Building 18006
Building 18006 has been operational since the 1960’s. AAFB started looking at this site

after its status was converted from an Area of Concern (AOC) to an Installation
Restoration (IR) site in the beginning of CY 2005. This was done to access funding to start
an investigation into whether Building 18006 may be contributing to the groundwater
TCE contamination. In fiscal year 2008, AAFB began the Remedial Investigation (RI) and
feasibility study (FS) proposed plans for Building 18006.

Selected Remedy™
The USN is managing remediation of contamination at the Site-Wide OU in accordance

with CERCLA as required by the Defense Environmental Restoration Program (DERP).
The USN and the United States Environmental Protection Agency (USEPA) have jointly
selected the remedy for the site, and Guam Environmental Protection Agency (Guam
EPA) has concurred with the selected remedy, under the guidelines established in the
Federal Facilities Agreement (FFA) signed in February 1993 by representatives of
USEPA Region IX, Guam EPA, and the United States Air Force (USAF) (USEPA et al.,
1993).

The USN selected Long-Term Groundwater Monitoring with Contingency for Wellhead
Treatment as the preferred alternative for Site 54. The major components of this selected
remedy are as follows:

. Long-term groundwater monitoring and assessment to monitor plume stability
and evaluate contaminant trends within the groundwater contaminant plume

. Land Use Controls (LUCs): LUCs shall be implemented through the Base Master
Plan and the Guam EPA’s Wellhead Protection Program. As part of its Wellhead
Protection Program, Guam EPA limits the location of newly installed wells (must
be at least 1,000 feet from existing wells) and requires that any new well be
sampled prior to being connected to the water supply system. If sampling ata
newly installed well indicates that TCE/PCE is present, the USN will evaluate the
need to install and operate wellhead treatment whenever levels exceed one half

12 Record of Decision for Site 54 Site-Wide Operable Unit Andersen Air Force Base, Guam. August 2015. Indefinite
Delivery/Indefinite Quantity Contract Number N40192-11-D-5001, CTO 0026
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of the respective maximum contaminant level (MCL). LUCs will be maintained
until the concentrations of hazardous substances in the groundwater are at such
levels to allow for unrestricted use and exposure.

. Contingency for Wellhead Treatment: at potential future water production wells
within the extent of the PCE and TCE plume. Upon TCE or PCE concentrations
exceeding half of the MCL, the USN will perform additional sampling and
analysis to determine if the concentration is likely to approach the MCL (5 pg/L).
If statistical significance is found, the well will continue to be monitored for
potential exceedance of the MCL. If PCE or TCE concentrations exceed the
MCL, wellhead treatment will be applied to the affected well.

. A technical impracticability (TI) waiver to waive the requirement to achieve
Federal and Territory of Guam drinking water maximum contaminant levels
(MCLs) for tetrachloroethene (PCE) and trichloroethene (TCE) in the aquifer
where concentrations exceed the MCLs. The TI waiver is necessary because it
is not practicable or feasible from an engineering and technological perspective
to remediate the dissolved-phase PCE and TCE in the aquifer within a
reasonable time frame.

. Regular reporting and five-year regulatory reviews to assess the effectiveness of
the remedy.

The selected remedy for Site 54 addresses the principal threats posed by the site through
implementation of wellhead treatment, if needed, to treat contaminated groundwater at
potential future production wellhead(s), thereby preventing potential future exposure to
contaminated groundwater. Successful implementation of the selected remedy at Site 54
would effectively mitigate all unacceptable risks to human receptors at the site and render
the site suitable for unrestricted use. Monitoring at the site would be performed regularly
to determine whether contaminant concentrations in the groundwater have attenuated to
levels that would allow the removal of the wellhead treatment contingency.

212 Air Force Marbo Groundwater Impacted by TCE and PCE
The MARBO Operable Unit is located several miles south-southeast of the Main Base and

covers 2,342 acres. The final remedy for soils included removing some hazardous soils off-
island and removing other, less hazardous soils to the Main Base landfill. Ground water
is contaminated with trichloroethylene, a degreasing solvent. The remedy, selected in
1998, is monitored natural attenuation. Long-term monitoring has shown that the
contaminants at the bottom of the aquifer, directly over the saltwater zone, are not
decreasing, so the Air Force and EPA re-evaluated the remedy in 2014 and proposed a
waiver for technical impracticability. Because cleaning the aquifer directly over the
saltwater interface would cause upwelling of salt water into the drinking water portion of
the aquifer, there is no practical way to implement a remedy. Thus, the remedy update
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included institutional controls prohibiting the pumping of ground water in the deep
plume area, long-term groundwater monitoring and contingencies for well-head
treatment.

2.2, Tiyan — former NAS Agana

Groundwater beneath Tiyan has been investigated since 1986 under the Department of
Defense Installation Restoration Program. Groundwater contamination beneath Tiyan
has been detected in the form of TCE and PCE. One production well (NAS-1) exists on
the former base and a water sample collected in January 1991 exceeded the MCL for TCE.
Subsequent groundwater sampling of monitoring wells under the Base Realignment and

Closure (BRAC) program has shown the presence of an extensive area of contamination
of PCE and TCE.

In July 1993, the BRAC Commission recommended closure of Naval Air Station (NAS)
Agana. The installation was closed on March 31, 1995.

All cleanup work on BRAC sites is complete and the sites are in long-term management
(Action conducted after cleanup to monitor effectiveness of the remedy and ensure site
restrictions remain in place). All former NAS Agana property has been transferred, except
for the Agana Power Plant.

Contamination in NAS-1 is currently being remediated through wellhead treatment
through activated carbon filtration.

23  Construction Battalion Landfill - IRP Long-term Management Site
In 1998, a soil and synthetic liner system was completed. The site is now in long-term

management. Annual inspections and cover maintenance are ongoing, and five-year
review results will be published in 2014.3

3.0  Other CERCLA Sites
There are several CERCLA sites located in the Southern Guam hydrogeologic province
not over the NGL: the Ordot Dump and numerous sites belonging to the Navy.

3.1.  Ordot Dump"
The 23-acre Ordot Landfill site was Guam'’s primary landfill for industrial and municipal

waste near Ordot and Chalan Pago. Site investigations revealed leachate flowing from
the site to the Lonfit River. EPA deferred cleanup to EPA’s Water Program in 1998.

13 Fact Sheet 5: Navy's Guam Environmental Restoration Program - Site Status Update , February 2014
4 https://www.guamsolidwastereceiver.org/updates-done.shtml
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The Ordot Dump was in operation, beginning in the 1940s until August 31, 2011, polluting
the Lonfit River in violation of the Clean Water Act. Working in conjunction with the
United States Environmental Protection Agency (USEPA), the Guam Environmental
Protection Agency (EPA), the Ordot Mayor’s Office, and the people who live in the
immediate vicinity of the Ordot Dump, the Receiver, (Gershman, Brickner & Bratton, Inc.
(GBB), solid waste management consultants, appointed on March 17, 2008 as Receiver by
the District Court of Guam to achieve the government's compliance with the Clean Water
Act as set forth in the Consent Decree) oversaw the design of an approved plan that met
all of the legal and environmental requirements of the Federal and Territorial
Governments.

A plan developed by the Receiver, USEPA and Guam EPA, provided the legally-required
30 year post-closure care of this facility. Such care included monitoring groundwater,
leachate collection and control, methane gas collection and control, and financial
assurance that the money would be available to carry out these activities. Leachate, which
had been leaking out of the Ordot Dump and polluting the Lonfit River, is now being
captured and diverted to a waste water treatment facility for proper treatment. From
January 30, 2015 to March 10, 2016, 8 million gallons of leachate has been directed away
from the Lonfit River to the waste water treatment plant. The environmental closure of
the Ordot Dump also captures harmful methane gas, a greenhouse gas that contributes to
climate change. From September 14, 2015 through March 9, 2016, 12,539 metric tons of
methane has been captured and properly disposed, rather than escaping into the
atmosphere. This is the equivalent of the carbon produced by 2,640 passenger vehicles per
year.

On March 28, 2016 the District Court of Guam held a special Hearing that officially
concluded the Environmental Closure of the Ordot Dump.

On April 29, 2019, the Court issued an Order partially ending the Receivership. Under
the receivership, the Ordot Dump has been closed and the Receiver installed the necessary
systems to protect Guam'’s waters from this environmental hazard that had plagued the
island for decades. The Receiver built a modern solid waste system for the island which
includes a compliant solid waste landfill, a recycling program and a household hazardous
waste disposal center. (The Court authorized the Receiver to continue its work to
complete the post-closure plan for the Ordot Dump.)

3.2 Navy's Guam Environmental Restoration Program Sites

The Environmental Restoration Program is organized into three programs based on the
site type and location.
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» Installation Restoration Program (IRP): The IRP addresses chemical at sites
located on active Navy installations and property;

» Munitions Response Program (MRP): The MRP addresses cleanup at sites with
munitions on active Navy installations and property;

e Base Realignment and Closure (BRAC) Program: The BRAC Program
addresses chemicals on sites located on closed or transferring Navy
installations and property.

Fact Sheet 5 dated February 2014 follows in the next few pages. It describes the status of
each of the Navy's ERP sites on Guam. Updates will be included in the next reporting
period Integrated Report.

D.  Summary of Ground Water Quality

The overall ground water quality of the NGL is good, however, it is significantly
vulnerable to contaminants, including chloride contamination induced from over

pumping of water supply wells. These threats increase the NGL's contamination
potential.

The preservation of the Northern Guam Lens Aquifer is a priority because of its
designation as Guam'’s Sole Source Aquifer and because of the magnitude of incidences
observed in which the levels of pollutants (Bacteria, Nutrients, Chlorides, and Toxic
Contaminants) exceeded Guam Water Quality Standards. The Agency will facilitate
assessment, planning, or pollution control activities necessary to improve water quality
such that it complies with local standards. The degree of public interest in or concern
about the water body is extremely high.

E. Summary of Groundwater-Surface Water Interactions

Guam EPA has a growing awareness of ground water-surface water interactions and their
contribution to water quality problems.

Another aspect of groundwater is spring discharge along the coast in the inter- and sub-
tidal zones. These springs comprise the discharge of the NGL aquifer. A completed study
has characterized the chemistry of discharge from selected springs into Tumon Bay. The
study consisted of sampling eight Tumon Bay springs during four discrete sampling
events. Total discharge estimated for the seven springs is 17 million gallons per day.
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The two-year study consisted of four sample rounds (of eight springs along the Bay)
during both the wet and dry seasons. Chemicals detected above Guam EPA water quality
standards included Tetrachloroethene, Trichloroethylene, Aluminum, Antimony,
Arsenic, Magnesium, Chloride, Sulfate, Qil & Grease, Total Coliform and Fecal Coliform.
Pesticides Dieldrin, Alpha-Chlordane, and Gama Chlordane were also detected in spring
discharge; however no Guam EPA water quality standards currently exist for these
compounds. The study was funded with Clean Water Action Plan money through the
Watershed Planning Committee.

In 2020, Guam EPA received EPA technical assistance to support development of a TMDL
for Tumon Bay. This work shall include water, tissue and PED sampling, review and
analysis of data, development of maps using available GIS data, TMDL calculations,
development of draft and final TMDL reports, and implementation recommendations.
Following the first study, the six chemicals of concern for the TMDL are: Trichlorcethene
(a.k.a. trichloroethylene or TCE), Tetrachloroethene PCE, Dieldrin, Total Chlordane,
Antimony, and Arsenic. A draft TMDL is targeted for completion in the summer of 2021.
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| | Use Cahiral (LUC) | restiicied {5 indt
Sitae :
Agena {Jiyan}  { A landfil cap was built over
Landill (ioested 8 § consolktated sandfill waste in
‘former NAS | 2004. Annusl inspections and eap
Agnana) malnienance onqoing; five-yesr
e e review comj in 2013,
Agana Fowsr | PGB cleanup ek the sita and draie
Plant ‘age outfall arees completad 2005.
Annal inspections ongoing; fve-
year raview Campleled in 2013.

| up in July 2007, Fiveyenr

| Exchange review complefed In June 2013,
Rouba 2A {Old PCB comeminaied soll ceaped |
WESTPAC Slie) Jup & 2004. PFlveywur review |

t . .| completedin luns 2013 |

PUBLIC PARTICIPATION

Tite Navy enocurages I0cal COmmunity memberns o eemme ssuivet in Dre wviromnantal deamgs pro-

gram on Guam, The exsiast way [8 thiough pasticipation on the Navy Guam Restoration Advisory Board
(RAB). This #s ¢ group made Up primedy of local communily menbers who meet regularly to discuss en-

o

U.S. EPA Reglon 8. Community members can participate in the RAB ¢ilher by bocoming an official RAB
mambe ar almply sifsed maalings ae @ mamhar of the pidlic <

]

vironmental cieanuip progtam plans and progress with represesitafives with tha Navy, Guam EPA, and the 4






