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Table 14-3.  Analytical Results for Sediment at South of Runway 18-36 Area

DRO
Location Year (mg/kg)
NSWSD-2 2006 270J
Downgradient 2007 550Y
2008 390 YJ
2009 15,000 YHJ
2010 1,600 Y
2011 500 Y
2012 1,400 Y
2013 580 DY
2014 9,900 DY
NSWSD-4 2006 330
Downgradient 2007 270 Y
2008 160 YJ
2009 120 YH
2010 130 Y
2011 110 Y
2012 100 Y
2013 97 DY
2014 420 DY
NSWSD-5 2006 250
Downgradient 2007 100 Y
2008 361J
2009 280 YHJ
2010 340 Y
2011 110 Y
2012 430 Y
2013 170 DY
2014 8,600 DY
Endpoint Criteria 90.6

Notes:
Bold indicates reported concentration is greater than endpoint criteria.

14.3 MONITORED NATURAL ATTENUATION

NAPs were collected at this site in 2014 to determine whether natural attenuation was
occurring in groundwater and to support the 5-year review process. Both laboratory
analytical and field test kit results are presented in Table 14-4. The 2014 data indicated that
biodegradation of petroleum hydrocarbons is likely occurring by iron (II) reduction; sulfate
reduction; and methanogenesis as shown by elevated ferrous iron concentrations, depleted
sulfates, and elevated methane concentrations in comparison to background conditions.
Water quality parameters presented in Table 14-1 collected during 2014 support evidence of
continued natural attenuation as shown by the reducing environment (negative ORP) and
depleted dissolved oxygen (0.0 mg/L) in the vicinity of the product recovery trench. A more
in-depth discussion of natural attenuation is presented in Section 4.1.2.
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Table 14-4. 2014 Analytical and Field Measurement Data for NAPs for South of Runway

18-36 Area
Laboratory-Reported Results Field Test Kit Results
Alkalinity Sulfate Dissolved Methane| Carbon Ferrous Dissolved
Monitoring SM 2320B  300.0 RSK175 Dioxide!  Iron? Oxygen®
Well Location Purpose (mg/L) (mg/L) (ng/L) (mg/L) (mg/L) (mg/L)
02-231 MNA 172 0.33 1,100 325 65 0.3
02-232 MNA 181 1.1 140 70 50 1.2
AS-1 MNA 209 0.20U 6,600 180 50 0.3

Notes:

!'Field test kit, CHEMetrics K-1910 and K-1920
2Field test kit, CHEMetrics K-6210

3 Field test kit, CHEMetrics K-7501 and K-7512

14.4 TREND EVALUATION

Statistical evaluations are only conducted on target analyte concentrations in groundwater
for analytes that exceed endpoint criteria within that last three sampling events, in
accordance with the CMP, Revision 6 (Navy 2014a). Because groundwater contaminant
concentrations in all wells have been below endpoint criteria for at least the last three
consecutive years, trend evaluations were not performed at this site in 2014.

14.5 CONCLUSIONS

This section presents the conclusions based on a review of LTM activities performed at the
South of Runway 18-36 Area site in 2014. The conclusions are as follows:

e Groundwater Flow: Based on historic and 2014 field measurements, the interpreted
groundwater flow direction has a radial pattern that is generally to the north toward
Crossover Canal and West Canal, to the west toward South Sweeper Creek, and to
the southwest at the south end of the site toward Sweeper Cove.

e MNA: The groundwater parameters obtained during 2014 provide evidence that
natural attenuation of petroleum hydrocarbons continues to occur at the site.

e Free Product: Free product was observed in wells E-216 (0.31 feet) and RW-18/36-
04 (0.03 feet). Groundwater sampling was not planned at these locations.

o Well 02-231: This surface water protection well is located within the contaminant
plume. The DRO concentration was observed below the endpoint criteria in 2014 and
has remained below the criteria for six consecutive sampling events. BTEX
concentrations have remained below their respective endpoint criteria for ten sampling
events. TAH and TAqH concentrations continue to exceed their respective endpoint
criteria in 2014.

SES-LTM/OM-9011-15-0184
14-7



Annual Groundwater and Landfill Monitoring Report Final
2014 Long-Term Monitoring, Operable Unit A May 28, 2015
Contract No. N44255-14-D-9011

LTM/OM / Task Order 05

e Well 02-232: This surface water protection well is located downgradient of the
contaminant plume and upgradient of sediment location NSWSD-05. BTEX, TAH,
and TAgH concentrations have remained below their respective endpoint criteria for
at least six sampling events.

e Well AS-1: This surface water protection well is located downgradient of the
contaminant plume and upgradient of sediment location NSWSD-02. BTEX
concentrations have remained below their respective endpoints for eight sampling
events. For the 2014 samples, TAH and TAgH concentrations exceeded the ADEC
water quality standards.

e Sediment Location NSWSD-2: The DRO concentration exceeded the endpoint
criteria at 9,900 mg/kg. Oily sediments, sheen, and petroleum odor were observed
when the sediment was disturbed during sampling. This sample location is

immediately downgradient and adjacent to the product recovery trench.

e Sediment Location NSWSD-4: The DRO concentration exceeded the endpoint
criteria at 97 mg/kg. Oily sediments, sheen, and petroleum odor were noted when the
sediment was disturbed during sampling. DRO concentrations have decreased at this
location in previous years but increased in 2014. This sample location is downstream
of the product recovery trench by approximately 180 feet.

e Sediment Location NSWSD-5: DRO exceeded the endpoint criteria at 8,600 mg/kg.
Oily sediments, sheen, and petroleum odor were observed when the sediment was
disturbed during sampling. This sample location is downstream of the product
recovery trench by approximately 300 feet.

¢ During a shoreline inspection of South Sweeper Creek at low tide downgradient
from the site, black-stained sediment was observed at several sections of shoreline in
the vicinity of sample locations NSWSD-2, NSWSD-4, and NSWSD-5, and at

numerous small areas downgradient from the site.

14.6 RECOMMENDATIONS

DRO continues to exceed endpoint criteria in shoreline sediments, and TAH and TAqH
continue to exceed endpoint criteria in surface water protection wells. However, DRO has
remained below endpoint criteria in well 02-231 for the last six sampling events. Therefore,
it is recommended that sampling for DRO be discontinued in this well.

It is recommended that sampling for BTEX be continued to support the TAH/TAqH

calculations, but not for comparison with specific endpoint criteria.
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Because of the continued exceedance of endpoint criteria for DRO in sediment, the
continued exceedance of endpoint criteria for TAH and TAqH in surface water protection
wells, and the observance of free product in other site wells, it is recommended that all other

monitoring at the site be continued as prescribed.
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15 SWMU 11, PALISADES LANDFILL

15.1 BACKGROUND

Palisades Landfill (SWMU 11) is located approximately 1 mile north of the main downtown
area of Adak. It was used as a primary disposal area for all operations on Adak Island from
the 1940s to approximately 1970. The landfill area, which is approximately 6 acres, covers
portions of the coastal uplands immediately adjacent to Kuluk Bay and part of a steep
ravine. The ravine is approximately 1,200 feet long, 5 to 300 feet wide, and 5 to 150 feet
deep, with a small stream (Palisades Creek) running through it. The mouth of the ravine
opens immediately to Kuluk Bay (Navy 2001a).

The landfill received wastes from the 1940s to 1970. Approximately 80,000 to 100,000
cubic yards of solid waste are located in the landfill. A wide variety of materials were
reportedly disposed of at Palisades Landfill, including waste petroleum, oils, and lubricants;
chlorinated and non-chlorinated solvents; paint waste; sanitary trash; scrap vehicles; lead
and mercury batteries; construction waste; and mercury. The landfill was covered with local
soils in the early 1970s after disposal practices were stopped. A portion of the disposed
material within the ravine has no cover and is on a steep slope. The exposed waste in the
ravine consists primarily of barrels, assorted metal debris, and building demolition waste.
The landfill does not extend into Kuluk Bay. Groundwater occurs locally under the site and

discharges into the marine environment at the downgradient boundary (Navy 2001a).

Surface soil, surface water, groundwater, and stream sediment samples were collected
during 1992 and 1998 site investigations. VOCs, semivolatile organic compounds (SVOCs),
PCBs, and inorganic analytes were detected in the sediment and surface water. Although no
remedial investigation or risk assessment was performed at the time, the Federal Facilities
Compliance Agreement parties concluded that performing an interim remedial action (IRA)
was the best option for this site (Navy 2001a).

In the summer of 1996, Palisades Landfill was closed according to the 1995 interim action
ROD as an IRA. Closure entailed installation of a landfill cover, ICs for access and land use,
surface water controls, a vegetative cover, and LTM. The final OU A ROD (Navy, ADEC,
and EPA 2000) determined that the selected interim actions met CERCLA requirements and
no further remedial actions were required. Because of the presence of hazardous materials
that do not allow for unrestricted use and unlimited access, Palisades Landfill will continue
to be evaluated under the CERCLA 5-year review process. The first 5-year review was
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completed in November 2001 (Navy 2001b). The second 5-year review was completed in
December 2006 (Navy 2006d), and the third 5-year review was completed in December 2011
(Navy 2011b).

Engineering controls that are implemented at SWMU 11 include excavation and use
restriction signs and a soil cover with drainage swales. The sinkhole noted in the 2009 IC
Inspection Report (Navy 2010) was repaired in 2010, but was again observed during
subsequent IC inspections in 2013 and 2014 (Navy 2013e and 2014b, respectively). Repairs
are scheduled to be conducted in 2015.

15.2 SAMPLING HISTORY RELATED TO CLOSURE MONITORING

Sediment and surface water have been sampled at Palisades Landfill periodically since
May 1996. As of 2014, 21 sampling events have occurred (see Table 2-2). In May 1996,
prior to landfill closure, and in August and November 1996 following landfill closure, two
surface water and sediment locations were sampled and analyzed for pesticides, PCBs,
SVOCs, and total inorganics (metals). Surface water samples were also analyzed for
dissolved inorganics (metals), BTEX, and turbidity. Sediment samples were also analyzed
for total organic compounds. Sampling of sediment and surface water was performed at the
same locations annually from 1997 through 2006 and again in 2008. Sediment sampling has
been performed annually from 2007 through 2011, and was reduced to biennially and
performed again in 2013 and 2014 for the 5-year review. The analytical results from the
sampling conducted at Palisades Landfill from 1996 through 2014 are presented in
Appendix C-2.

Target analytes were analyzed in sediment in 2014 as specified in the CMP, Revision 6
(Navy 2014a) and include the following:

e PCB Aroclors

e Antimony

e Arsenic

e Nickel

15.3 TARGET ANALYTE RESULTS

During the 2014 landfill monitoring event, sediment samples were collected at the Palisades

Landfill, as specified in the CMP, Revision 6 (Navy 2014a). The sample locations are shown
on Figure 15-1. Field forms and logbooks are provided in Appendix A while photographs of
the site and sampling locations are presented in Appendix I. A summary of the analytical
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results for the target analytes from the 2014 sampling event and the endpoint criteria are
provided for sediment in Table 15-1. Analytical results for sediment were compared with the
endpoint criteria listed in Table 3-3. Analytical results that exceeded the endpoint criteria are

summarized in the text below and compiled in Appendix C-2.

Sediment samples were collected at three locations (101, 102, and 103) and analyzed for
PCB Aroclors and select total metals (antimony, arsenic, and nickel). Sampling location 101
represents the most upgradient location along the Palisades Creek flow path northwest of the
landfill before it enters the ponded area. Sampling location 102 is located where the surface
water discharges at the base of the metal debris. Sampling location 103 is located at the
mouth of Palisades Creek where it enters Kuluk Bay and represents a downgradient
sampling point intended to evaluate the migration of contaminants beyond location 102.
Sediment samples from locations 101 and 102 are considered freshwater sediment samples;

and the sediment sample from location 103 is considered a marine sediment sample.

Visual inspections of the sediment sampling locations at Palisades Landfill were also
completed during the LTM field event and field inspection forms are presented in
Appendix A. No visual evidence of contamination was observed at any sampling locations.
Visual inspections are discussed in more detail in Section 4.1.3. IC inspections were
conducted during the 2014 monitoring event and are reported in the 2014 IC Site Inspection
Report (Navy 2014b).

SES-LTM/OM-9011-15-0184
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Table 15-1. Summary of Sediment Analytical Results at SWMU 11, Palisades Landfill,

2014 LT™™
Endpoint Criteria
Long et. al. 19957
Location Location Location Freshwater and Ecological
Target Analyte 101! 102! 103? Marine? RBSC?
PCBs (Aroclors) (ng/kg)
Aroclor 1016 500 530 43U
Aroclor 1221 99U 11U 58U
Aroclor 1232 50U 53U 43U
Aroclor 1242 50U 53U 43U Sum of Aroclors
Aroclor 1248 50U 53U 43U
Aroclor 1254 50U 370 43U
Aroclor 1260 4.01J 130 43U
Sum of Above
Detected Aroclors 401 500 0 2.7
Total Metals (mg/kg)
Antimony 0.23917J 3.08J 0.047 UJ 2
Arsenic 5.13 18.3 5.32 8.2
Nickel 6.46 48.2 5.38 20.9
Notes:

Bold indicates reported concentration is greater than endpoint criteria.
! Freshwater sediment sample

2 Marine Sediment Sample (Long et al. 1995)

3 Final PSE-2 guidance document for Adak (Navy 1996)

15.3.1 Polychlorinated Biphenyls

Sediment sample location 102 had a detected concentration of Aroclor 1254 at 370 pg/kg
and Aroclor 1260 at 130 pg/kg, exceeding the endpoint criteria sum of 22.7 pg/kg. Sediment
sample 101 had an estimated detection of Aroclor 1260 at a concentration of 4.0 ng/kg,
below the endpoint criteria sum of 22.7 ng/kg. No PCBs were detected in sediment

sample 103. All other target analyte Aroclors at the Palisades Landfill were not detected in
any sample.

15.3.2 Total Metals

Sediment sample 102 was the only sample for which concentrations of target metals were
observed to be above endpoint criteria. For this sample, antimony was 3.08 mg/kg (slightly
above the endpoint criteria of 2 mg/kg), arsenic was 16.0 mg/kg (above the endpoint criteria
of 8.2 mg/kg), and nickel was 31.5 mg/kg (above the endpoint criteria of 20.9 mg/kg). No
other samples had target metals exceeding endpoint criteria.
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15.4 CONCLUSIONS

The analytical data were reviewed for the compounds included on the target analyte list that
exceeded their endpoint criteria during the 2014 sampling event. The purpose of the analysis
of the recent historical data is to determine whether overt trends exist in the concentration
data for the Palisades Landfill.

15.4.1 Polychlorinated Biphenyls in Sediment

The summation of PCB concentrations has only been detected once above the revised
endpoint criterion of 22.7 pg/kg during any sampling event at locations 101 and 103. In
2000, Aroclor 1260 was detected at location 103 at a concentration of 32 ng/kg.

The summation of PCB concentrations has exceeded the revised endpoint criteria of

22.7 ng/kg at location 102 ten times since 1996, most recently in 2014. Aroclor 1260 has
been the most frequently detected Aroclor with highest concentrations observed in 2006
(300 pg/kg) and in 2010 (150 pg/kg). Additionally, in 2001, sample 102 was found to
contain Aroclor 1254 at a concentration of 78.7 nug/kg. In 2014, Aroclors 1260 and 1254
were detected above endpoint criteria at 50 pg/kg and 64 ng/kg, respectively. The remaining

five Aroclors have not been detected in any sample since monitoring began in 1996.

15.4.2 Total Metals in Sediment

Arsenic has been detected above the endpoint criteria in sediment samples at Palisades
Landfill every year since sampling began in 1996, except for 2010. Concentrations of
arsenic in samples collected from locations 101 and 103 have remained steady at low levels,
while concentrations of arsenic in samples collected from location 102 have fluctuated with
no clear trend. Arsenic concentrations from 2014 remained below endpoint criteria in
samples 101 and 103 and continue to be highest in sediment sample 102 (at 16.0 mg/kg).
The endpoint for arsenic in both freshwater and marine sediments is 8.2 mg/kg, which is
based on the studies of Long et al. (1995).

Nickel has not been detected above endpoint criteria in any sample collected from location
101 since sampling began in 1996. However, since 1996 nickel has routinely been detected
above the endpoint criteria to a maximum concentration of 125 mg/kg in the samples
collected from location 102. In 2009, sample location 102 contained a nickel concentration
of 27.5 mg/kg, which is above the endpoint criteria of 20.9 mg/kg; in 2010, the
concentration was 19.8 mg/kg, which is slightly below the endpoint criteria of 20.9 mg/kg;

in 2011, the concentration was above the endpoint criteria, at 31.5 mg/kg; and in 2013, the
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concentration was again above the endpoint criteria at 55.8 mg/kg. In 2014 the concentration
was 31.5 mg/kg.

Since 1996 the concentration of nickel in samples collected from location 103 has fluctuated
from non-detectable to four times detection limits. The endpoint for nickel in both
freshwater and marine sediments is 20.9 mg/kg, which is based on the studies of Long et al.
(1995). In 2014, the concentration was 5.38 mg/kg, which is below the endpoint criteria.

Antimony was not detected above the endpoint criteria of 2 mg/kg in any samples from 2001
through 2006. In 2007, sediment collected from location 102 was observed to contain
antimony above endpoint criteria. In 2008, the antimony concentration was below endpoint
criteria in all samples. Antimony has been observed to exceed the endpoint criteria at sample
location 102 each year since 2009 and again in 2011, 2013, and 2014 at an estimated
concentration of 3.08 mg/kg which is above the endpoint criteria of 2 mg/kg. The antimony
concentrations at locations 101 and 103 remained below the endpoint criteria in 2014.

15.5 RECOMMENDATIONS

The summation of PCB Aroclor concentrations, antimony, arsenic, and nickel were detected
in sediment above endpoint criteria in 2014 at sample location 102. Since the summation of
PCB Aroclor concentrations, antimony, arsenic, and nickel are consistently above the
endpoint criteria, it is recommended that sediment monitoring of these contaminants of
concern be continued biennially at the three locations (Table 2-6).

SES-LTM/OM-9011-15-0184
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16 SWMU 13 METALS LANDFILL

16.1 BACKGROUND

The Metals Landfill (SWMU 13) is located immediately southeast of the central community
of Adak and is bounded by Monument Hill to the west and Kuluk Bay to the east. The total
volume of landfill waste and soil in the Metals Landfill is approximately 400,000 cubic
yards. The total site area is approximately 28 acres, while approximately 19 acres were
formally used as a landfill (Navy 2001a).

The Metals Landfill began operations in the 1940s and received a variety of waste materials,
including sanitary trash, construction waste, paints, chlorinated and non-chlorinated
solvents, batteries, scrap vehicles, medical waste, and sewage sludge. In 1970, restrictions
were placed on the types of materials that could be disposed of at the landfill. Beginning in
1988, when a sludge press was installed at the sewage treatment plant, dewatered sewage
sludge was disposed of on the southern end of the eastern section of the landfill. The landfill
stopped receiving wastes in 1989 (Navy 2001a).

A site inspection of Metals Landfill was conducted in 1989 by regulatory agencies. The
investigation discovered four drums with liquid, one cracked vehicle battery, and one
acetylene cylinder scattered in one small area of the landfill. As a result of the inspection, the
regulatory agency determined that the battery area contains hazardous waste and, therefore,
was deemed a hazardous waste pile under the Resource Conservation and Recovery Act
(RCRA). This is the only area of the landfill to have a RCRA issue. The remaining landfill has
been designated as a SWMU under RCRA. The presence of the batteries resulted in a Federal
Facilities Compliance Agreement being signed and issued by the EPA in November 1990
(Navy 2001a).

In 1996, the discrete waste pile within the Metals Landfill was closed as a waste pile under
the RCRA guidelines. Closure entailed verification of the collection and disposal of five
batteries from the site at a permitted hazardous waste landfill and the completion of a survey
plat that included a note restricting the disturbance of the hazardous waste disposal unit in

accordance with regulations.

In the summer of 1996, the entire Metals Landfill was closed per the 1995 ROD as an IRA
(Navy et al. 1995). Closure included evaluation and removal of shoreline debris,
implementation of surface water erosion controls, construction of a landfill cap, placement
of a vegetative cover, implementation of ICs for access and land use, and LTM. The final

SES-LTM/OM-9011-15-0184
16-1



Annual Groundwater and Landfill Monitoring Report Final
2014 Long-Term Monitoring, Operable Unit A May 28, 2015
Contract No. N44255-14-D-9011

LTM/OM / Task Order 05

OU A ROD (Navy, ADEC, and EPA 2000) determined that the selected interim actions met
CERCLA requirements and no further remedial actions were required. Because of the
presence of hazardous materials that do not allow for unrestricted use and unlimited access,
Metals Landfill, together with Palisades Landfill, will continue to be evaluated under the
CERCLA 5-year review process. The initial 5-year review report was completed in
November 2001 (Navy 2001a) with subsequent reviews being completed in 2006

(Navy 2006d) and 2011 (Navy 2011b).

Engineering controls that were implemented at SWMU 13 include a landfill cap (vegetated
soil cover), erosion controls, and signs. Repairs to the eroded shoreline, drainage swales, and
vegetative cap are scheduled to be conducted in 2015 (Navy 2013e and 2014b).

16.2 SAMPLING HISTORY RELATED TO CLOSURE MONITORING

Groundwater has been sampled at the Metals Landfill periodically since July 1996. To date,
17 sampling events at the Metals Landfill have occurred from 1996 through 2014 (see

Table 2-2). In July and November 1996, groundwater was sampled at eight monitoring wells
for VOCs, SVOCs, PCBs/pesticides, and total and dissolved metals. Groundwater sampling
was also performed annually (1997 through 2010) with reductions to the above-listed
analyses. All eight wells were sampled during these events with the exception of wells 401
(MW13-1) and 404 (MW 13-4) during the November 2000 event. The analytical results from
the sampling conducted at Metals Landfill from 1996 through 2014 are presented in
Appendix C-2.

Because bis(2-ethylhexyl)phthalate has not been detected above the endpoint criterion from
2000 to 2008, and none of the VOCs included on the target analyte list have been detected
above the endpoint criteria from 1998 to 2008; SVOCs and VOCs were discontinued.
Analysis of total and dissolved arsenic and barium were reduced to once every other (even)
year in 2007. Monitoring occurred in 2008 and 2010 and was then reduced to every five
years. Monitoring was conducted in 2014 to prepare for the 5-year review, with the next
monitoring scheduled to occur in 2019.

16.3 TARGET ANALYTE RESULTS

During 2014, groundwater samples were collected at the Metals Landfill for analysis of total
and dissolved barium, total and dissolved arsenic, and water quality parameters. Monitoring
wells are positioned at locations that are hydraulically downgradient of the solid waste at the
Metals Landfill (Figure 16-1). Field forms and logbooks are provided in Appendix A, and
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photographs of the site and sampling locations are presented in Appendix I. Field sampling
parameters collected during the field event are included in Appendix D-3.

Groundwater samples were collected from the following eight monitoring wells:

e MWI3-1
e MWI3-2
e MWI3-3
e MWI3-4
e MWI3-5
e MW-603
e MW-604
e MW-605

Groundwater samples were analyzed for the following:

e Total and dissolved arsenic
e Total and dissolved barium
e Water quality parameters, including:

Total Kjeldahl nitrogen (TKN)
Ammonia

Alkalinity

Sulfate

Chemical oxygen demand
Total dissolved solids

O O O O O O

Concentrations of target analytes found in groundwater samples are presented on
Table 16-1. Concentrations of non-target analytes are presented in Appendix C-2.

Visual inspections of the groundwater monitoring wells and institutional controls at Metals
Landfill were also completed during the monitoring event. No wells at the Metals Landfill
were found to be in need of repairs during the 2014 monitoring event (Appendix E).

Methane was measured in the head space of each well using a lower explosive level meter.
Meter readings were recorded in the logbooks (Appendix A). None of the well head spaces

had measurable methane readings.
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16.3.1 Metals

Total and dissolved arsenic and barium were not detected above the endpoint criteria of
10 pg/L and 2,000 pg/L, respectively, in any well. Total and dissolved arsenic
concentrations ranged from 0.2 pg/L (estimated, MW-604) to 8.5 ug/L (MW 13-2). Total
and dissolved barium concentration ranged from 0.65 pg/L (MW-603) to 48.7 png/L
(MW-605).

16.3.2 Water Quality Parameters

Alkalinity was measured in groundwater samples ranging from 128 to 445 mg/L. Sulfate
measurements ranged from estimated concentrations of 0.33 to 30 mg/L. Total dissolved
solids ranged from estimated concentrations of 176 to 498 mg/L. Chemical oxygen demand
measurements ranged from an estimated concentration of 3.4 to 25 mg/L. TKN
measurements ranged from 0.48 to 2.4 mg/L. Ammonia measurements did not exceed the
detection limit of 0.050 mg/L at wells MW-13-2, MW-13-4, MW-13-5, MW-603, and
MW-604. The remaining three wells were observed to have ammonia concentrations

ranging from an estimated concentration of 0.02 mg/L to 3.0 mg/L.

16.4 CONCLUSIONS

Dissolved and total arsenic and barium concentrations in groundwater have not been detected
above endpoint criteria since sampling began in 1996. Sample results for arsenic and barium
have remained stable with relatively no trend. Concentrations of all non-target analytes were
observed to remain low and similar to historical data. This data supports the conclusion that

landfill controls remain effective in preventing release of contaminants.

16.5SRECOMMENDATIONS

Due to continued observance of arsenic and barium concentrations below endpoint criteria,
the Navy recommends that groundwater monitoring at this site be changed to a five-year
interval (prior to the five-year review) for these contaminants. It is also recommended that
sampling groundwater for water quality parameter be discontinued since this data is not used
to evaluate the effectiveness of the remedy.
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Table 16-1. Summary of Groundwater Analytical Results at SWMU 13, Metals Landfill, 2014 LTM
Endpoint Criterion
Well Well Well Well Well Well Well Well Alaska Cleanup
Location Location Location Location Location Location Location Location Level 18 AAC
Target Analyte  MW13-1 MW13-2 MW13-3 MW13-4 MW13-5 MW-603 MW-604 MW-605 75.345
Total Metals (ng/L)
Arsenic 3.9 8.5 1.5 0.51] 0.6 0.5 0.21] 4.5 10
Barium 9.14 9.49 6.78 1.57 2.71 0.65 0.93 48.6 2,000
Dissolved Metals (ng/L)
Arsenic 3.8 6.8 1.1 0.51] 0.7 0.5 0.21] 4.2 10
Barium 8.98 0.66 2.64 1.54 241 0.65 0.90 48.7 2,000
Water Quality Parameters (mg/L)
Alkalinity 376 157 128 258 298 219 156 445 None
Sulfate 0.33 7.4 6.3 15 22 30 10 9.8 None
TDS 4161] 221 1761 3471 3451 4851 2611 4981 None
COD 25 50U 7.9 341 34] 6.4 391 13 None
TKN 24 0.73 0.90 0.49 0.48 0.60 0.50 2.4 None
Ammonia 1.7 0.13U 0.02J 0.05 U 0.05 U 0.05U 0.05U 3.0 None
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17 SWMU 14, OLD PESTICIDE STORAGE AND DISPOSAL AREA

This section presents the results of groundwater monitoring performed at SWMU 14, Old
Pesticide Storage and Disposal Area site during 2014. The combination of MNA

and compliance monitoring is the selected remedy for this site (Navy, ADEC, and EPA
2000). To comply with requirements specified for this remedy, the Navy conducts periodic
groundwater sampling and water level/product thickness monitoring at the site. Groundwater
samples are collected to evaluate groundwater quality relative to endpoint criteria and to

verify that natural attenuation is occurring.

The following sections present field and laboratory data resulting from monitoring activities
conducted at this site including: field measurements with an interpretation of groundwater
flow direction based on groundwater levels, a comparison of target analyte concentration
data to endpoint criteria specified in Section 3, a discussion of natural attenuation
conditions, evaluations of trends, conclusions based on the analyses, and recommendations
for future monitoring activities at the site. Site photographs are presented in Appendix I.

17.1 FIELD MEASUREMENTS

Depth-to-water and product thickness measurements were collected at four monitoring wells
on August 26, 2014. Table 17-1 provides the measured depths-to-water and the calculated
groundwater elevations. Figure 17-1 shows the location of the wells, the site topography and
features, and the interpreted groundwater flow direction. The historic water level data
indicate that the direction of groundwater flow beneath the site is to the south-southeast,
toward Sweeper Cove. Groundwater elevations collected in 2014 were compared with
historical data and is consistent with this interpretation. Free product was not observed in
any well.

Groundwater sampling was performed on September 1, 2014 at well MW-14-5. Field
measurements were recorded in the field forms and logbooks during monitoring well
sampling activities (Appendix A). Table 17-1 lists the final field measurements recorded at
the monitoring well prior to sample collection. A review of the field measurement data
reported for well MW-14-5 indicates that groundwater parameters stabilized prior to sample
collection.
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Table 17-1. 2014 Field Measurements for SWMU 14, Old Pesticide Storage and Disposal Area
Physical Measurements Water Quality Parameters
Groundwater Measured
Casing Depth-to- Surface Product Specific Dissolved
Well Elevation Water Elevation Thickness pH Conductance  Turbidity Oxygen Temperature Salinity ORP
Location (ft MLLW) (ft BTOC)  (ft MLLW) (ft) (SU) (mS/cm) (NTU) (mg/L) (°O) (%) (mV)
MW-14-5 21.94 15.91 6.03 0 6.15 0.530 2 0.00 8.34 0.00 -7
MW-15-424 21.94 18.20 3.74 0 NP NP NP NP NP NP NP
MW-15-3 18.9 13.58 5.32 0 NP NP NP NP NP NP NP

Notes:

NP — not planned to be measured

The reported casing elevation is the surveyed elevation residing in the NIRIS database.
The last groundwater parameter measurement prior to sample collection is reported.
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17.2 TARGET ANALYTE RESULTS

For the 2014 LTM event, the groundwater sample collected from well MW-14-5 was
analyzed for DRO, GRO, total lead, and dissolved lead. Table 17-2 presents the analytical
results from 2003 through 2014. Figure 17-1 shows the location of the well and the
analytical results that are in exceedance of endpoint criteria. The historical analytical results
obtained for this site are summarized in Appendix C-1. Laboratory reports presenting the
2014 results are provided in Appendix F.

DRO and GRO were detected above their endpoint criteria (1,500 pg/L and 2,200 pg/L,
respectively) in well MW-14-5 at concentrations of 2,800 pg/L and 5,400 pg/L,
respectively. Additionally, total and dissolved lead were detected above endpoint criteria
(15 png/L) in this well at 17.4 pg/L and 17.1 pg/L, respectively.

Table 17-2.  Analytical Results for Petroleum-Related Chemicals and Metals for
SWMU 14, Old Pesticide Storage and Disposal Area

Total Dissolved
Well DRO GRO Lead Lead
Location Year (ng/L) (ng/L) (ng/L) (ng/L)
MW-14-5 2003 3,800 13,000 83.6 84.6
Plume Source Area 2004 1,720 16,100 J 21.5 25.3
2005 2,770 12,600 J 22.3 20.8
2006 2,100 9,900 14.7 15.0
2007 4,100 Z 14,000 DY 41.5J 36.8J
2008 2,500 Z 11,000 DY 24.3 23.8
2009 3,200Y 15,000 DY 16.7 17.5
2010 1,900 Z 9,000 DY 14.4 13.8
2011 5,100 L 11,000 DY NP NP
2012 3,100 LJ 7,000 Y 17.2 17.0
2013 2,900 Y 4,700 Y 28.5 27.9
2014 2,800 L 5,400 YJ 17.4 17.1
Endpoint Criteria 1,500 2,200 15 15

Notes:
NP — not planned
Bold indicates reported concentration is greater than the endpoint criteria.

17.3 MONITORED NATURAL ATTENUATION

NAPs were collected at this site in 2014 to determine whether natural attenuation was
occurring in groundwater and to support the 5-year review process. Both laboratory
analytical and field test kit results are presented in Table 17-3. The 2014 data showed only
weak evidence that petroleum biodegradation may be occurring at the site, possibly by
aerobic digestion and iron (II) reduction as shown by slightly elevated ferrous iron
concentrations and depleted dissolved oxygen levels. Water quality parameters collected
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during the 2014 LTM event, which are presented in Table 17-1, suggest that natural
attenuation may be occurring as shown by the reducing environment (negative ORP) and
depleted dissolved oxygen (0.0 mg/L) within the petroleum plume well at the site. A more

in-depth discussion of natural attenuation is presented in Section 4.1.2.

Table 17-3. 2014 Analytical and Field Measurement Data for NAPs for SWMU 14, Old
Pesticide Storage and Disposal Area

Laboratory-Reported Results Field Test Kit Results
Alkalinity Sulfate Dissolved Methane| Carbon Ferrous Dissolved
Monitoring SM 2320B  300.0 RSK175 Dioxide!  Iron? Oxygen’®
Well Location Purpose (mg/L) (mg/L) (ng/L) (mg/L) (mg/L) (mg/L)
MW-14-5 MNA 57 8.1 13U | 30 6 0.60

Notes:

I'Field test kit, CHEMetrics K-1910 and K-1920
2 Field test kit, CHEMetrics K-6210

3 Field test kit, CHEMetrics K-7501 and K-7512

17.4 TREND EVALUATION

Statistical trend evaluations were conducted for target analyte concentrations in groundwater
in accordance with the CMP, Revision 6 (Navy 2014a). Trend evaluation was conducted
only for analytes that exceeded the endpoint criteria within the last two sampling events and
had a minimum of four data points. The results of the Mann-Kendall trend evaluations are
presented in Table 17-4. Worksheets and graphs are provided in Appendix H.

The following are the results of the statistical evaluation:
o Well MW-14-5:

o The DRO, total lead, and dissolved lead concentrations exhibit no trend at either
the 80 or 95 percent confidence intervals, with coefficients of variation indicating

concentrations are stable.

o The GRO concentration exhibits a decreasing trend at the 80 and 95 percent
confidence intervals. The Sen’s evaluation indicates a statistically significant

decreasing trend with a median slope of -729.

17.5 CONCLUSIONS

This section presents conclusions based on a review of the groundwater monitoring
conducted in 2014 at the SWMU 14, Old Pesticide Storage and Disposal Area site. The
conclusions are as follows:

SES-LTM/OM-9011-15-0184
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e Groundwater Flow: The groundwater flow direction is interpreted to be toward

Sweeper Cove to the south-southeast.

e MNA: Groundwater parameters in 2014 show weak evidence that petroleum
biodegradation is occurring at the site, possibly by aerobic digestion and iron (II)

reduction.
e Free Product: Free product was not observed in the site wells in 2014.

o Well MW-14-5: This well is located within the petroleum contaminant plume. DRO,
GRO, total lead, and dissolved lead were all detected above their endpoint criteria.
The DRO, total lead, and dissolved lead concentrations are exhibiting no trend at the
80 and 95 percent confidence levels and their concentrations appear stable. GRO
exhibits statistically significant decreasing trends.

17.6 RECOMMENDATIONS
DRO, GRO, total lead, and dissolved lead continue to exceeded endpoint criteria at MW-14-5,

and exhibit variable (stable and statistically significant decreasing) trends in concentrations.

Therefore, it is recommended that monitoring for these parameters be continued as prescribed.
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Table 17-4.  Concentration Trend Evaluation for SWMU 14, Old Pesticide Storage and Disposal Area
Highest Mann-Kendall Trend Sen’s Slope
Concentration Mann- 2-Tailed Test at
Exceeds Last Two Endpoint Sampling Kendall Statistically 80% C.L
Target Endpoint Sampling Periods Criteria' Periods  Statistic  Trend at Trend at | Concentration | Median Significant Lower  Upper
Well Analyte Criteria (ng/L) (ng/L) (n) S) 80% C.I. 95% C.I. Stability? Slope Trend Limit Limit
DRO Yes 2,900 Y 1,500 10 3 No Trend No Trend Stable NC NC NC NC
GRO Yes 5,400 YJ 2,200 10 -24 Decreasing  Decreasing NA -729 Yes -933 -500
MW-14-5 {Ziil Yes 28.5 15 10 -1 No Trend No Trend Stable NC NC NC NC
DISLS;’;(Vled Yes 27.9 15 10 -9 NoTrend  No Trend Stable NC NC NC NC
Notes:

! Endpoint criteria are established from ADEC cleanup levels for groundwater used as a drinking water source.
2 Concentration stability is determined from the coefficient of variation when no trend exists at the 80% confidence interval (C.1.).
Sen’s Slope is calculated for target analytes with decreasing concentration trends only.
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18 SWMU 17, POWER PLANT NO. 3 AREA

This section presents the results of groundwater monitoring performed at the SWMU 17,
Power Plant No. 3 Area site during 2014. The remedy specified for this site in the

OU A ROD is free product recovery for petroleum and compliance monitoring for non-
petroleum chemicals (Navy, ADEC, and EPA 2000). MNA has been selected as the post-free
product recovery remedy for this site. The program is implemented in part with the CMP,
Revision 6 (Navy 2014a). The site has met endpoint criteria for free product recovery and
petroleum monitoring. Monitoring under the program in 2014 includes CERCLA
compliance monitoring of groundwater for comparison to endpoint criteria for the remaining

CERCLA contaminants of concern.

The following sections present field and laboratory data resulting from monitoring activities
conducted at this site including: field measurements with an interpretation of groundwater
flow direction based on groundwater levels, a comparison of target analyte concentration
data to endpoint criteria specified in Section 3, a discussion of natural attenuation
conditions, evaluations of trends, conclusions based on the analyses, and recommendations
for future monitoring activities at the site. Site photographs are presented in Appendix I.

18.1 FIELD MEASUREMENTS

Depth-to-water and product thickness measurements were collected at one monitoring well
on August 27, 2014. Table 18-1 provides the measured depth-to-water and the calculated
groundwater elevation. No free product was observed in this well.

Figure 18-1 shows the location of the well, the site topography and features, and the
interpreted groundwater flow direction. Historic groundwater elevation data indicate that the
direction of groundwater flow beneath the site conforms to the topographic slopes to the

east-northeast, east, and southeast toward Yakutat Creek.

Field measurements were recorded in the field forms and logbooks during monitoring well
sampling activities (Appendix A). Table 18-1 lists the final field measurements recorded at
the monitoring well prior to sample collection. A review of the sampling data indicates that
groundwater parameters stabilized to within specified criteria for the well prior to sample
collection.
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Table 18-1. 2014 Field Measurements for SWMU 17, Power Plant No. 3 Area
Physical Measurements Water Quality Parameters
Groundwater  Measured
Casing Depth-to- Surface Product Specific Dissolved
Well Elevation Water Elevation Thickness pH  Conductance Turbidity Oxygen Temperature Salinity ORP
Location | (ft MLLW) (ft BTOC) (ft MLLW) (ft) (SU) (mS/cm) (NTU) (mg/L) (&S] (%) (mV)
05-735 19.00 15.82 3.18 0 6.19 0.461 0 0.00 8.71 0.00 -70
Notes:

The reported casing elevation is the surveyed elevation residing in the NIRIS database.

The last groundwater parameter measurement prior to sample collection is reported.
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18.2 TARGET ANALYTE RESULTS

The groundwater sample from monitoring well 05-735 was analyzed for select chlorinated
VOC:s including vinyl chloride and cis-1,2-dichloroethene (cis-1,2-DCE). Table 18-2
presents the analytical results. Figure 18-1 shows the location of the well and the analytical
results that are in exceedance of endpoint criteria. Historical analytical results obtained for
this site are summarized in Appendix C-1. Laboratory reports presenting the 2014 results are
provided in Appendix F.

Daughter products vinyl chloride and cis-1,2-DCE were detected at concentrations above
their endpoint criteria (2 pg/L and 70 ug/L, respectively) in well 05-735 (3.3 pg/L and
190 pg/L, respectively).

Table 18-2.  Analytical Results for Volatile Organic Compounds for SWMU 17, Power
Plant No. 3 Area

Vinyl
Well cis-1,2-DCE Chloride
Location Year (ng/L) (ng/L)
05-735 2001 189 4.18
Plume Source Area 2002 420 5.6J
2003 730 7.0
2004 483 J 6.7J
2005 542 J 727
2006 420 7.4
2007 570 D 34D
2008 340 JD 6.1
2009 340D 5.4
2010 400 D 4.3
2011 280 DJ 2.8
2012 240D 2.7
2013 180 D 3.2
2014 190 D 33
Endpoint Criteria 70 2

Note:
Bold indicates reported concentration is greater than the endpoint criteria.

18.3 MONITORED NATURAL ATTENUATION

NAPs were collected at this site in 2014 to determine whether natural attenuation was
occurring in groundwater and to support the 5-year review process. Both laboratory
analytical and field test kit results are presented in Table 18-3. The accumulated data
indicated that natural attenuation by dechlorination is occurring as evidenced by the
decreasing concentrations of PCE, TCE, and daughter products as well as the observed
reducing environment. Water quality parameters collected during 2014 (presented in
Table 18-1) and continued decreasing concentrations of chlorinated VOCs in groundwater
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provide evidence of continued natural attenuation and dechlorination as shown by the
reducing environment (negative ORP) and depleted dissolved oxygen (0.50 mg/L). A more
in-depth discussion of natural attenuation is presented in Section 4.1.2.

Table 18-3. 2014 Analytical and Field Measurement Data for NAPs for SWMU 17,
Power Plant No. 3 Area

Laboratory-Reported Results Field Test Kit Results
Alkalinity Sulfate Dissolved Methane Carbon Ferrous Dissolved
Monitoring SM 2320B  300.0 RSK175 Dioxide!  Iron? Oxygen’®
Well Location Purpose (mg/L) (mg/L) (ng/L) (mg/L) (mg/L) (mg/L)
05-735 MNA 90 13 310 20 18 0.50

Notes:

I'Field test kit, CHEMetrics K-1910 and K-1920
2 Field test kit, CHEMetrics K-6210

3 Field test kit, CHEMetrics K-7501 and K-7512

18.4 TREND EVALUATION

Statistical trend evaluations were conducted for target analyte concentrations in groundwater
in accordance with the CMP, Revision 6 (Navy 2014a). Trend evaluation was conducted
only for analytes that exceeded the endpoint criteria within the last two sampling events and
had a minimum of four data points. Results of the Mann-Kendall and Sen’s trend
evaluations are summarized in Table 18-4. Worksheets and graphs are provided in
Appendix H.

The following are the results of the statistical evaluation:

e Well 05-735: Cis-1,2-DCE exhibits a decreasing trend at the 80 and 95 percent
confidence intervals, with a statistically significant Sen’s evaluation of a decreasing
trend with a median slope of —29.3. Vinyl chloride exhibits a decreasing trend at the
80 and 95 percent confidence intervals, with a statistically significant Sen’s
evaluation of a decreasing trend with a median slope of -0.29.

18.5 CONCLUSIONS

This section presents the conclusions based on a review of groundwater monitoring
conducted at the SWMU 17, Power Plant No. 3 Area site in 2014. The conclusions are as
follows:

e Groundwater Flow: Based on historic field measurements and site topography, the
interpreted groundwater flow direction is to the northeast, east, southeast, and south,
and it generally follows surface topography.
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e MNA: The groundwater parameters obtained during 2014 provide evidence that
natural attenuation by dechlorination is occurring as evidenced by the decreasing
concentrations of PCE daughter products. The groundwater parameters support
evidence of continued natural attenuation as shown by the generally reducing
environment (negative ORP) and depleted dissolved oxygen (0.0 mg/L).

e Free Product: No free product was observed at this site in 2014.

e Well 05-735: Vinyl chloride and cis-1,2-DCE were detected in groundwater
collected at concentrations above endpoint criteria. Vinyl chloride and cis-1,2-DCE
both exhibit strong, statistically significant decreasing trends.

18.6 RECOMMENDATIONS

Vinyl chloride and cis-1,2-DCE remain above endpoint criteria in compliance well 05-735,
but are exhibiting statistically significant decreasing concentrations. Therefore, it is

recommended that monitoring for these compounds continue as prescribed.
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Table 18-4. Concentration Trend Evaluation for SWMU 17, Power Plant No. 3 Area

Highest Mann-Kendall Trend Sen’s Slope
Concentration Last Mann- 2-Tailed Test
Exceeds Two Sampling  Endpoint Sampling Kendall Statistically at 80% C.L
Target Endpoint Periods Criteria!  Periods  Statistic Trend at Trend at Concentration Median Significant Lower Upper
Well Analyte Criteria (ng/L) (ng/L) (n) ) 80% C.I. 95% C.L Stability? Slope Trend Limit Limit
05-735  cis-1,2-DCE Yes 190 D 70 10 -34 Decreasing Decreasing NA -29.3 Yes -39 -19
Vinyl Chloride Yes 33 2 10 -27 Decreasing Decreasing NA -0.29 Yes -0.43 -0.13

Notes:

! Endpoint criteria are established from ADEC cleanup levels for groundwater used as a drinking water source.

2 Concentration stability is determined from the coefficient of variation when no trend exists at the 80% confidence interval (C.1.).
Sen’s Slope is calculated for target analytes with decreasing concentration trends only.
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19 SWMUs 18/19, WHITE ALICE LANDFILL

19.1 BACKGROUND

The White Alice Landfill (SWMUs 18/19) is located in the vicinity of an abandoned quarry
west of the downtown area (Figure 19-1), and it comprises the former South Sector Drum
Disposal Area and the Quarry Metal Disposal Area. The South Sector Drum Disposal Area
was located at the base of the abandoned quarry. Approximately twenty 55-gallon drums were
disposed of on low-lying tundra. The drums were heavily rusted and were most likely
deposited during the 1940s. There is no information on the contents of the drums, or any other
history available. The Quarry Metal Disposal Area was a small scrap metal disposal area
located in the abandoned quarry. Scrap metal, including material from demolition of Quonset
huts, had been placed on the floor of the quarry. The disposal area was active from 1980 to
1985. No information was available on the history of any contaminant releases at the site
(Navy 2001a).

Once combined to form the White Alice Landfill, the areas received construction waste into
the 1990s. In 1997, the landfill was closed according to the State of Alaska’s solid waste
regulations (18 AAC 60). Closure entailed placement of a landfill cover, grading and
contouring, surface water/erosion controls, access restrictions in the form of a sign and a gate,
and a vegetative cover according to Alaska solid waste landfill closure requirements

(18 AAC 60).

19.2 SAMPLING HISTORY RELATED TO CLOSURE MONITORING

Groundwater and surface water have been sampled at the White Alice Landfill periodically
since March 1996. To date, 16 sampling events have occurred from 1996 through 2014 (see
Appendix C-2). Sampling at the White Alice Landfill has consisted of four quarterly rounds
(1996), eight annual rounds (1997 through 2004), and subsequent biennial rounds of sampling
at two monitoring wells and three surface water seeps (2006, 2008, and 2010). Following 2010,
sampling has been reduced to once every 5 years, but was conducted in 2014 to support the
S-year review, with the next sampling event scheduled for 2019. The analytical results from
the sampling conducted from 1996 through 2014 are presented in Appendix C-2. The

locations where samples were collected are shown on Figure 19-1.
Per the CMP, Revision 6 (Navy 2014a), target analytes include the following:

e Arsenic
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e Barium
e Nickel

e Chromium

In addition, the 2014 monitoring for both groundwater and surface water included analysis
for non-target analytes, including priority pollutant dissolved and total metals and water

quality parameters.

19.3 DISCUSSION OF RESULTS

During 2014, surface water and groundwater samples were collected as specified in the
CMP, Revision 6 (Navy 2014a). The locations where samples were collected are shown on
Figure 19-1. Field forms and logbooks are provided in Appendix A, and site photographs are
presented in Appendix I. Field sampling parameters collected during the monitoring event
are included in Appendix D-3. A summary of the analytical results from the 2014 sampling
event and the endpoint criteria are provided for surface water and groundwater in

Tables 19-1 and 19-2, respectively. The current and historical results for all analytes,

including non-target analytes, are provided in Appendix C-2.

Visual inspections of the groundwater monitoring wells at the White Alice Landfill were
also completed during the groundwater sampling event. Well inspection forms are provided

in Appendix A.

Inspections relative to ICs were conducted during the 2014 monitoring event and are
reported in the 2014 IC Site Inspection Report (Navy 2014b). Recommendations for repairs
were made in the 2014 IC Inspection Report, which include repairing eroded areas and
perimeter fencing. Repairs are scheduled to occur in 2015.

19.3.1 Surface Water

Surface water samples were collected from three locations (WASWO01, WASWO02, and
WASWO03) and analyzed for the following:

e Total Metals

e Dissolved Metals

e Water Quality Parameters, including:
o Sulfate
o TKN
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o Ammonia

o Alkalinity

o Chemical oxygen demand

o Total dissolved solids
WASWOL is located in an unnamed stream to the west and downgradient from the White
Alice Landfill. WASWO02 is located in a shallow surface flow originating along the west and
northwest flank of the landfill. WASWO3 is located in the pond across the road from the

southeast entrance of the landfill. The sample locations are shown in Figure 19-1.

A summary of the analytical results from 2014 and the endpoint criteria are provided for
surface water in Table 19-1.

19.3.1.1 Metals

No total or dissolved metals included in the target analyte list for the White Alice Landfill
were detected in surface water above the endpoint criteria.

19.3.1.2 Water Quality Parameters

Total alkalinity was measured in surface water samples at concentrations ranging from 4.5
to 49 mg/L. Sulfate was measured at estimated concentrations ranging from 2.2 to 7.6 mg/L.
Total dissolved solids were measured at concentrations ranging from 21.0 to 120 mg/L.
Chemical oxygen demand was detected at concentrations ranging from 5.0 to 9.4 mg/L.
TKN was detected at concentrations ranging from 0.42 to 0.59 mg/L. Ammonia was not
detected in any of the surface water samples.

19.3.2 Groundwater

Groundwater samples were collected from two monitoring wells (21-3 and 21-4) and were

analyzed for the following:

e Total Metals

e Dissolved Metals

e Water Quality Parameters, including:
o Sulfate
o TKN
o Ammonia

o Alkalinity

SES-LTM/OM-9011-15-0184
19-3



Annual Groundwater and Landfill Monitoring Report Final
2014 Long-Term Monitoring, Operable Unit A May 28, 2015
Contract No. N44255-14-D-9011

LTM/OM / Task Order 05

o Chemical oxygen demand

o Total dissolved solids

Monitoring well 21-3 is located downgradient of the landfill, and well 21-4 is located
upgradient of the landfill (Figure 19-1).

A summary of the analytical results from 2014 and the endpoint criteria are provided for
groundwater in Table 19-2. The analytical results for all 2014 analytes are provided in
Appendix C-2. Analytical results for total and dissolved metals in groundwater are discussed

below.

19.3.2.1 Metals

No dissolved or total metals included on the target analyte list for the White Alice Landfill
were detected in the groundwater above the endpoint criteria.

19.3.2.2 Water Quality Parameters

Total alkalinity was measured in groundwater samples at concentrations of 29 and 86 mg/L.
Sulfate was measured at estimated concentrations of 3.37 and 5.4 mg/L. Total dissolved solids
were measured at concentrations of 72 and 155 mg/L. TKN was measured at concentrations of
0.50 and 0.52 mg/L. Chemical oxygen demand and ammonia were not measured above the
method detection limits.

19.4 CONCLUSIONS

The analytical data for the period 2000 through 2014 were reviewed for the compounds
included on the target analyte list, as well as those non-target analytes that exceeded the
endpoint criteria during the 2014 sampling event. The purpose of the analysis of the recent
historical data is to determine if trends exist in the concentration data for the White Alice
Landfill.

19.4.1 Surface Water

No total or dissolved metals included on the target analyte list for the White Alice Landfill
were detected above the endpoint criteria during the 1997 to 2014 time period. Arsenic was
detected in one surface water sample collected from location WASWO2 in 1996. Several
metals not on the target analyte list exceeded endpoint criteria from 1996 to 2003 but
concentrations have steadily decreased so endpoint criteria were not exceeded from 2004 to
2014.
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19.4.2 Groundwater

No dissolved or total metals have been detected above the endpoint criteria since monitoring
began in 1996. In general, detected concentrations of metals have remained steady with no

observed increasing or decreasing trend.

19.5 RECOMMENDATIONS

It is recommended that sampling for target dissolved and total metals (arsenic, barium,
chromium, and nickel) be continued every five years as prescribed, while 10 nontarget
dissolved and total metals (antimony, beryllium, cadmium, copper, lead, mercury, selenium,
silver, thallium, and zinc) be discontinued because no monitoring endpoints are identified in
the CMP, Revision 6 (Navy 2014a).

It is recommended that sampling for water quality parameters (alkalinity, ammonia,
chemical oxygen demand, sulfate, total dissolved solids, and TKN) be discontinued because
no monitoring endpoints are identified in the CMP, Revision 6 (Navy 2014a). The data are
not used to assess the effectiveness of the remedy at the site.
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Table 19-1. Summary of Surface Water Analytical Results at SWMU 19/19, White Alice

Landfill, 2014 LTM
Endpoint Criteria
Alaska Water Quality Standards, 18 AAC 70!
Location Location Location Aquatic Human Health
Target Analyte WASWO1 WASW02  WASWO03 Life (Organisms Only)

Total Metals (ng/L)
Arsenic 0.317J 0417 0217 190 1.4
Barium 6.60 5.44 2.94 None 2,000°
Chromium 0.20U 0.1817 0.117 21043 None
Nickel 0.21 0.16J 0.24 160 100
Dissolved Metals (ug/L)
Arsenic 0217 0417 027 190 1.4
Barium 5.98 5.51 2.83 None 2,000°
Chromium 0.20U 0.20U 0.147 210%3 None
Nickel 0.21 0.127] 0.23 160 100
Water Quality Parameters (mg/L)
Alkalinity 49 46 4.5 None None
Sulfate 7.6 5.9 2.2 None None
TDS 120 107 21 None None
COD 7.4 5.0 9.4 None None
TKN 0.59 0.42 0.53 None None
Ammonia 0.05U 0.05U 0.05U None None

Notes:

! Criteria existing in 18 AAC 70 when ROD for Operable Unit A and landfills were signed (Changes to some of these criteria were
adopted in an 18 AAC 70 amendment on March 24, 2003.)

2Human health criteria for carcinogens come from EPA promulgation of human health criteria for carcinogens for Alaska at the 10
risk level in the National Toxics Rule (40 CFR 131.36) in accordance with ADEC guidance.

3 Barium was identified as an analyte in the OU A ROD for this site. Monitoring is conducted to identify concentration
changes over time. The groundwater to surface water pathway is considered to be the pathway of concern. Therefore the
groundwater cleanup level is applied to the human health column for a relative comparator.

4Value provided is for chromium III. The criterion for chromium VI is 11 pg/L.

> At 100 milligrams per liter hardness
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Table 19-2. Summary of Groundwater Analytical Results at SWMU 18/19, White Alice

Landfill, 2014 LTM
Well Well Endpoint Criterion
Location Location Alaska Cleanup Level
Target Analyte 21-3 21-4 18 AAC 75.345!
Total Metals (ng/L)
Arsenic 1.1 027 10
Barium 6.71 0.84 2,000
Chromium 0.33 0.1717 100
Nickel 0.28 0.60 100
Dissolved Metals (ng/L)
Arsenic 0.7 0.17J 10
Barium 6.34 0.81 2,000
Chromium 0.87 0.197 100
Nickel 0.51 0.49 100
Water Quality Parameters (mg/L)
Alkalinity 86 29U None
Sulfate 5.4 33 None
TDS 155 72 None
COD 50U 50U None
TKN 0.50 0.52 None
Ammonia 0.05U 0.05U None

Notes:
! Cleanup levels shown are applicable if groundwater is a source of drinking water at the site.
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20 SWMU 25, ROBERTS LANDFILL

20.1 BACKGROUND

Roberts Landfill (SWMU 25) is located approximately 1 mile southwest of the downtown
area of Adak. The landfill covers approximately 15 acres. The landfill operated from the
early 1950s until 1972 and from 1975 through 2002. During the initial operation, wastes
included sanitary trash, metal debris, batteries, solvents, waste paints, and construction
rubble. From 1975 until closure at the end of 2002, the landfill accepted only sanitary trash.
Roberts Landfill is unlined (Navy 2001b).

Closure activities initially began at Roberts Landfill in April 1997 and included placing a
low-permeability soil cover over the landfill, grading and contouring, implementing access
restrictions, installing surface water/erosion controls, placing a vegetative cover, securing
adjacent bunkers filled with asbestos materials, maintaining the cover, performing periodic
monitoring, and providing ICs for land use. In March 2002, the Navy submitted a permit
renewal application to extend operations at Roberts Landfill through 2002. The application
was made to accommodate operation of an inert demolition waste mono-fill and one cell for
disposal of approximately 10 cubic yards of asbestos-containing material. The fill operation
was in support of the Navy’s cabin demolition project, which was completed in September
2002, at which time the landfill was re-graded and covered. Following that activity, the
Navy applied for and received approval for closure from ADEC at the end of 2002

(Navy 2002).

20.2 SAMPLING HISTORY RELATED TO CLOSURE MONITORING

Groundwater and surface water have been sampled at the Roberts Landfill periodically since
March 1996. To date, 20 sampling events have occurred from 1996 through 2014 (see

Table 2-2). Historically, sampling at Roberts Landfill has consisted of four quarterly rounds
(1996) and 15 annual rounds (1997 through 2011) of sampling at four monitoring wells and
five surface water locations. Sampling was then reduced to biennially, and sampling
occurred in 2013 and again in 2014 to support the 5-year review. In 2011, a seep was
identified northwest of the landfill in the Adak Fuels Facility and collection of surface water
at this location was added to the sampling program. The analytical results from the sampling
conducted at Roberts Landfill from 1996 through 2014 are summarized in Appendix C-2.
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20.3 TARGET ANALYTE RESULTS

During the 2014 LTM field event, surface water and groundwater samples were collected at
Roberts Landfill as specified in the CMP, Revision 6 (Navy 2014a). The locations where
surface water and groundwater samples were collected during 2014 are shown on

Figures 20-1 and 20-2. Field forms and logbooks are provided in Appendix A. Photographs
of the site and sampling locations are presented in Appendix I. Field water quality
parameters and monitoring well methane readings collected during sampling are presented
in Appendix D-3. The analytical results from 2014 for surface water and groundwater are
summarized in Tables 20-1 and 20-2, respectively. Analytical results were compared to the
endpoint criteria listed in Table 3-4. The results for all analytes are provided in

Appendix C-2.

Methane was measured in the head space of each well using a lower explosive limit meter
and was recorded in the logbooks (Appendix A) and summarized in Appendix D-3. None of
the well head spaces had measurable methane readings.

Visual inspections of the surface water sampling locations were completed during the LTM
field event and field inspection forms are presented in Appendix A. Seven surface water
samples were collected from Mitt Creek and unnamed perennial streams flowing from
Roberts Landfill into Mitt Creek and Mitt Lake.

A groundwater seep first observed in 2011 north of SWMU 25, Roberts Landfill in the Adak
Fuels Facility was sampled and visually inspected (Figure 20-1). Bright blue and white
crystals among areas of black discoloring were observed at the seep and the ditch water was
discolored milky white and brown (see sample NL-14). Visual inspections are discussed in
more detail below and in Section 4.1.3. IC inspections were conducted during the 2014

monitoring event and are reported in the 2014 IC Site Inspection Report (Navy 2014b).

20.3.1 Surface Water

Surface water samples were collected from seven locations from Mitt Creek and perennial
streams flowing from the landfill (RLSWO02 through RLSWO05, NL-11, NL-12, and NL-14).
Surface water had been planned for collection from location RLSWO01 (located in a landfill

swale), but this location was dry during the field event.

Sample RLSWO05 was collected from a small unnamed stream that flows downgradient from
the southwest side of the landfill into Mitt Lake. The overland surface water pathway of this
stream was visually confirmed in 2012 during the annual IC inspection (Navy 2013e). This

inspection revealed that water from the small pond located on the southwest portion of the
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landfill appeared to be flowing south into a roadside ditch and then overland via perennial
streams southeast to sample location RLSWO05. Analytical results for surface water collected
at this location have indicated aluminum and copper concentrations exceeding endpoint

criteria for several years.

Sample RLSWO04 (includes duplicate RLSW14) was collected from Mitt Creek east of the
landfill, east of Happy Valley Road, approximately 1,000 feet downstream of Mitt Lake and
RLSWO05 and upstream of the confluence of two intermittent streams that flow from
RLSWO3 location into Mitt Creek (Figure 20-2).

Sample RLSWO03 was collected from an intermittent stream that flows from the east side of
the landfill north of the old Veterans of Foreign Wars building. Analytical results have
indicated aluminum and copper concentrations exceeding endpoint criteria for several years.
The surface water pathway downgradient of location RLSWO03 was confirmed during the
2009 field event to assess whether contaminants from this location could be impacting Mitt
Creek or Sweeper Cove. Surface water was found to flow from the sampling location along
two pathways, one to the northeast and one to the southeast. The surface water pathways are
illustrated in Figure 20-2. Surface water travels along both pathways via ditches and
overland sheet flow, passes under Happy Valley Road via culverts, and eventually
converges with Mitt Creek at two separate locations downgradient of locations RLSW03
and RLSW04.

RLSWO02 is located in the diversion channel that runs along the eastern edge of the landfill
at the most upgradient point where free-flowing water existed.

Two surface water samples (NL-11 and NL-12) were collected at the two confluences of the
overland surface water pathways and Mitt Creek. Surface water sample NL-11 is located in
the southern drainage immediately upgradient of the confluence with Mitt Creek and was
collected to determine whether contaminants from RLSWO03 have migrated to the creek.
Surface water sample NL-12 was collected in Mitt Creek immediately downgradient of the
confluence with the northern drainage (Figure 20-2) and represents the most downgradient
sampling location in Mitt Creek.

Surface water location NL-14 was sampled at the groundwater seep identified in 2011
northwest of the landfill in the Adak Fuels Facility (Figure 20-1). The seep is located
approximately 10 feet southwest from the Adak Fuels Facility tank access road. The seep is
approximately 20 feet by 4 feet in area, minimally flowing from the hillside 4 feet into a

roadside ditch. The seep is characterized by brilliant blue, green, and white crystallization
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with areas of black discoloring and henceforth referenced as “blue seep.” A blue-green
tinted milky substance was observed seeping into the surface water of the ditch at the sample
location NL-14 and diluting to a milky white to milky brown color. Photographs of all

locations are included in Appendix I.

Surface water samples RLSW02, RLSW03, RLSWO04, and RLSWO05 were analyzed for the
following:

e Total priority pollutant metals and aluminum

e Dissolved priority pollutant metals and aluminum

e VOCs

e Water quality parameters: alkalinity, sulfate, total dissolved solids, ammonia, TKN,
and chemical oxygen demand

Surface water samples NL-11, NL-12, and NL-14 were analyzed for the following:

e Total priority pollutant metals and aluminum
e Dissolved priority pollutant metals and aluminum

e Water quality parameters: alkalinity, sulfate, total dissolved solids, ammonia, TKN,

and chemical oxygen demand

A summary of the analytical results from the 2014 sampling event and the endpoint criteria
are provided for surface water in Table 20-1. Analytical results for VOCs, total and
dissolved metals, and the water quality parameters in the surface water samples are

discussed below.

20.3.1.1 Metals Analytes

Two target metal analytes were detected at concentrations greater than the endpoint criteria:
total and dissolved copper, and total and dissolved aluminum. Total copper was detected
above the endpoint criteria at four locations: RLSW03, RLSW05, NL-11, and NL-14, at
concentrations of 110 pg/L, 22.8 ng/L, 80.2 pg/L, and 2,330 pg/L, respectively. The
endpoint criteria of total copper is 12 pg/L, which is based on the Alaska Water Quality
Standard (18 AAC 70) for aquatic life.

Dissolved copper exceeded criteria in the same four sample locations RLSW03, RLSWO0S,
NL-11, and NL-14 at concentrations of 111 pg/L, 20.4 png/L, 20.8 ng/L, and 2,590 ng/L,
respectively.
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Total and dissolved aluminum were detected above endpoint criteria at location RLSWO03 at
concentrations of 1,970 pg/L and 1,150 pg/L, respectively, which are above the endpoint of
87 ng/L for aquatic life criteria. Total and dissolved aluminum were also detected above
endpoint criteria at location NL-14 at 20,200 pg/L and 21,200 pg/L, respectively.

Total and dissolved cadmium and zinc were also detected above endpoint criteria at NL-14
at concentrations of 5.23 pg/L and 6.11 pg/L for total and dissolved cadmium and
1,240 pg/L and 1,370 pg/L for total and dissolved zinc.

20.3.1.2 Volatile Organic Compounds

VOCs were not detected at or above endpoint criteria in any of the Roberts Landfill surface
water samples collected during 2014 (RLSWO02, RLSW03, RLSW04, and RLSWO05).
Results for target VOCs are presented in Table 20-1. Results for the full VOC suite of
analysis are included in Appendix C-2.

20.3.1.3 Water Quality Parameters

Total alkalinity was measured at concentrations greater than the quantitation limit of 2 mg/L
in six of the seven surface water samples, up to a maximum concentration of 35 mg/L at
RLSWO02 and NL-12. Sulfate was measured in all surface water samples at concentrations
ranging from 16 mg/L to 588 mg/L. Total dissolved solids were measured in all surface

water samples at concentrations ranging from 57 mg/L to 850 mg/L.

Chemical oxygen demand was measured at concentrations greater than the quantitation limit
of 5 mg/L in three samples (12 mg/L at RLSWO04 5.9 mg/L, at NL-11and 11 mg/L at
NL-12). TKN was detected in all samples ranging from an estimated 0.46 mg/L to

0.81 mg/L. Ammonia was not detected above the quantitation limit of 0.05 mg/L in any of
the surface water samples.
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Table 20-1. Summary of Surface Water Analytical Results at SWMU 25, Roberts Landfill, 2014 LTM

Endpoint Criteria
Alaska Water Quality Standards,
Location 18 AAC 70!

Target Analyte RLSW01 RLSW02 RLSW03 RLSW04 RLSW(05 NL-11 NL-12 NL-14 Aquatic Life Human Health
Volatile Organic Compounds (ng/L)
1,1-Dichloroethene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None 320
1,3-Dichlorobenzene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None 2,600
1,4-Dichlorobenzene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None 2,600
Benzene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None 7107
Chlorobenzene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None 488
cis-1,2-Dichloroethene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None None
Ethylbenzene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None 3,280
Tetrachloroethene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None 88.5
Toluene NC 0.060 J 0.50U 050U 050U NP NP NP None 424,000
trans-1,2-Dichloroethene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None None
Trichloroethene NC 0.50U 0.50U 0.50U 0.50U NP NP NP None 810
Xylenes, total NC 1.0U 1.0U 1.0U 1.0U NP NP NP None None
Total Metals (ug/L)
Aluminum NC 20.7 1,970 80.4 19.2 77.6 36.9 20,200 87 None
Antimony NC 0.120 0.050 U 0317 0.229 0.148 0.230 0.050 U None 45,000
Arsenic NC 05U 05U 021] 0.1J 021] 0.1J 03] 190 1.4
Beryllium NC 0.020U 0.040 0.020U 0.020U 0.014]J 0.020U 0.795 190 1.4
Cadmium NC 0.012] 0.060 0.008 J 0.025 0.045 0.020 5.23 1.13 None
Chromium NC 0.10) 020U 0.13) 020U 0.13) 0.22 1.16 2103 None
Copper NC 3.30 110 3.12 22.8 80.2 2.77 2,330 123 None
Lead NC 0.040 1.08 0.308 0.012J 0.044 0.116 0.481 3.23 None
Mercury NC 0.02 U? 0.02U° 0.02U5 0.02U5 0.02U°5 0.02U° 0.02 U 0.012 0.15
Nickel NC 0.24 2.89 0.35 0.97 1.57 0.44 32.8 160° 100
Selenium NC 1.0U 0.5] 0417 0.6 0417 0.3] 1.4 5 None
Silver NC 0.020U 0.020U 0.020U 0.020U 0.020U 0.020U 0.020U 0.12 None
Thallium NC 0.020U 0.027 0.006J 0.009] 0.017]J 0.020U 0.083 None 48
Zinc NC 1.1 12.5 2.3 4.5 10.6 2.3 1,240 110° None
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Table 20-1. Summary of Surface Water Analytical Results at SWMU 25, Roberts Landfill, 2014 LTM (continued)

Endpoint Criteria
Alaska Water Quality Standards,

Location 18 AAC 70!
Target Analyte RLSW01 RLSW02 RLSW03 RLSW04 RLSW05 NL-11 NL-12 NL-14 Aquatic Life Human Health
Dissolved Metals (ng/L)
Aluminum NC 12.3 1,150 35.5 15.7 5.0 25.5 21,200 87 None
Antimony NC 0.132 0.069 U 0.356 0.259 0.190 0.238 0.050U None 45,000
Arsenic NC 05U 0.17J 05U 0217 0.1J] 0.1J 0217 None 1.4
Beryllium NC 0.020U 0.032 0.020U 0.020U 0.006] 0.020U 0.827 190 1.4
Cadmium NC 0.020U 0.062 0.020U 0.024 0.045 0.014J 6.11 1.143 None
Chromium NC 0.117J 0.20U 0.24 0.16J 0.20U 0.171] 1.06 2103 None
Copper NC 3.03 111 232 20.4 20.8 344 2,590 123 None
Lead NC 0.015)J 1.06 0.101 0.011J 0.020U 0.054 0.456 3.23 None
Mercury NC 0.02 U3 0.02U5 0.02U°5 0.02U05 0.02U05 0.02U° 0.02 U3 0.012 0.15
Nickel NC 0.23 3.09 0.34 1.01 1.50 0.49 37.0 1603 100
Selenium NC 1.0U 0.67J 1.0U 0.771 057 03] 1.5 5 None
Silver NC 0.020U 0.020U 0.020U 0.020U 0.020U 0.020U 0.020U 0.12 None
Thallium NC 0.020U 0.028 0.006J 0.009)J 0.016J 0.020U 0.094 None 48
Zinc NC 0.9 13.6 1.5 4.6 9.8 2.9 1,370 1103 None
Water Quality Parameters (mg/L)
Total alkalinity NC 35 20U 31 23U 16 35U 15U None None
Sulfate NC 16 55 20 25 42 26 588 None None
TDS NC 57 132 83 104 122 110 850 None None
COD NC 50U 50U 12 50U 5.9 11 50U None None
TKN NC 0.64 0.42 0.58 0.58 0.52 0.81 0.46 None None
Ammonia NC 0.05U 0.05U 0.06 U 0.05U 0.05U 0.08 U 0.05U None None
Notes:

I Criteria that existed in 18 AAC 70 when ROD for OU A and landfills were signed. (Changes to some of these criteria were adopted in an 18 AAC 70 amendment on March 24,
2003.
2 Hum)an health criteria for carcinogens come from EPA promulgation of human health criteria for carcinogens for Alaska at the 107 risk level in the National Toxics Rule
(40 CFR 131.36) in accordance with ADEC guidance.
3 At 100 milligrams per liter hardness
4Value provided is for chromium III. The criteria for chromium VIis 11 pg/L.
3 Value is the method detection limit because the quantitation limit is greater than the endpoint criteria.
Bold indicates reported concentration is greater than the endpoint criteria.
NC —not collected because the surface water location was dry
NP — not planned
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20.3.2 Groundwater

Groundwater samples were collected from four monitoring wells (A-2, A-3, A-5, and B-1).
Two of the monitoring wells (A-3 and A-5) are located downgradient of Roberts Landfill
along the eastern flank. Well A-2 is located downgradient of the western flank of the
landfill, and well B-1 is located south of the landfill. All groundwater sampling locations are
shown on Figure 20-1.

All groundwater samples were analyzed for the following:

e Total priority pollutant metals and aluminum
e Dissolved priority pollutant metals and aluminum
e VOCs

e Water quality parameters: alkalinity, sulfate, total dissolved solids, ammonia, TKN,
and chemical oxygen demand

A summary of the analytical results for groundwater samples collected during the 2014
monitoring event and endpoint criteria are presented in Table 20-2 and discussed below.
VOC samples are collected biennially as per the CMP, Revision 6 (Navy 2014a) and were
collected during the 2014 LTM field event.

20.3.2.1 Metal Analytes

No dissolved or total metals included on the target analyte list for the Roberts Landfill were
detected above the endpoint criteria in any groundwater sample. Analytical results for total
and dissolved inorganic analytes are presented in Table 20-2. Groundwater daylighting from
the landfill is suspected at least in part to be the source for the perennial streams and ‘blue
seep’ at which surface water samples RLSW05, RLSWO03, NL-11, and NL-14 were
collected which exceeded endpoint criteria for one or more metals. It should therefore be
noted that although no endpoint criteria exist for aluminum in groundwater, groundwater
exceeded surface water endpoint criteria of 87 pg/L for aluminum in wells A-3 (2,030 ug/L
total; 168 pg/L dissolved), A-5 (34.3 pg/L total; 4.3 ng/L dissolved), and B-1 (861 pg/L
total; 856 pg/L dissolved) which are located upgradient of surface water locations RLSWO0S5,
RLSWO03, and NL-11. Similarly, samples did not exceed copper groundwater endpoint
criteria but did exceed the endpoint criteria for copper in surface water of 12 pg/L in wells
A-3 (46.3 pg/L total; 36.3 pg/L dissolved) and B-1 (30.3 pg/L total; 30.2 pg/L dissolved).

SES-LTM/OM-9011-15-0184
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20.3.2.2 Volatile Organic Compounds

VOCs were not detected at or above endpoint criteria in any of the Roberts Landfill
groundwater samples. Results for select VOCs are presented in Table 20-2. Results for the
full suite of VOCs are presented in Appendix C-2.

20.3.2.3 Water Quality Parameters

Total alkalinity was only detected in groundwater samples at locations A-2 and A-5 at
concentrations of 114 and 40 mg/L, respectively and at an estimated value of 1.0 mg/L at
well B-3. Sulfate was observed in all groundwater samples at concentrations ranging from
23 to 54 mg/L. Chemical oxygen demand was not detected at or above the quantitation limit
of 5.0 mg/L in any of the groundwater samples. Total dissolved solids were observed in all
groundwater samples from 64 to 195 mg/L. TKN was detected in all wells at concentrations
below quantitation limits from 0.51 mg/L to 0.60 mg/L. Ammonia was not observed over
the quantitation limit of 0.050 mg/L in any of the groundwater samples.

SES-LTM/OM-9011-15-0184
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Table 20-2. Summary of Groundwater Analytical Results at SWMU 25, Roberts Landfill,
2014 LTM
Location Endpoint Criteria
Alaska Cleanup Level
Target Analyte A-2 A-3 A-5 B-1 18 AAC 75.345
Volatile Organic Compounds (ng/L)
1,1-Dichloroethene 0.50 UJ 0.50U 0.50 UJ 0.50UJ 7
1,3-Dichlorobenzene 050U 0.50U 0.50U 050U None
1,4-Dichlorobenzene 050U 0.50U 0.50U 050U None
Benzene 0.50U 0.50U 0.50U 0.50U 5
Chlorobenzene 0.50U 0.50U 0.50U 0.50 U None
cis-1,2-Dichloroethene 050U 050U 0.50U 050U 70
Ethylbenzene 0.50U 0.50U 0.50U 0.50U 700
Tetrachloroethene 0.50U 0.50U 0.50U 0.50U 5
Toluene 0.0707J 0.080J 0.080J 0.50U 1,000
trans-1,2-Dichloroethene 050U 050U 050U 050U 100
Trichloroethene 0.50U 0.50U 0.50U 0.50U 5
Xylenes (total) 1.0U 1.0U 1.0U 1.0U 10,000
Total Metals (ng/L)
Aluminum 22.0 2,030 343 861 None
Antimony 0.050 U 0.074U 0.050U 0.050 U 6
Arsenic 1.2 05U 05U 05U 10
Beryllium 0.020 U 0.024 0.020 U 0.057 4
Cadmium 0.020 U 0.025 0.020 U 0.108 5
Chromium 0.16J 8.56 0.147 0.117J 100
Copper 0.51 46.3 1.03 30.3 1,000
Lead 0.026 0.669 0.0137J 0.0107J 15
Mercury 020U 020U 020U 020U 2
Nickel 1.63 2.77 1.82 3.90 100
Selenium 1.0U 0417 1.0U 1.0U 50
Silver 0.020 U 0.020U 0.020U 0.020 U 100
Thallium 0.020 U 0.022 0.008J 0.054 2
Zinc 4.0 3.8 4.1 16.8 5,000
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Table 20-2. Summary of Groundwater Analytical Results at SWMU 25, Roberts Landfill,

2014 LTM (continued)
Location Endpoint Criteria
Alaska Cleanup Level
Target Analyte A-2 A-3 A-5 B-1 18 AAC 75.345
Dissolved Metals (ng/L)
Aluminum 5.1 168 43 856 None
Antimony 0.050 U 0.050U 0.050 U 0.050 U 6
Arsenic 1.3 05U 0.1J 05U 10
Beryllium 0.020 U 0.020U 0.020U 0.059 4
Cadmium 0.020 U 0.024 0.020 U 0.099 5
Chromium 0.091 0.08J 0.037J 0.10J 100
Copper 0.12UJ 36.3 0.42 30.2 1,000
Lead 0.020 U 0.007J  0.020U 0.007J 15
Mercury 020U 020U 020U 020U 2
Nickel 1.39 1.65 1.77 3.93 100
Selenium 1.0U 0317 1.0U 1.0U 50
Silver 0.020 U 0.020U 0.020U 0.020 U 100
Thallium 0.020 U 0.011J 0.0071J 0.055 2
Zinc 4.8 1.7 4.1 16.7 5,000
Water Quality Parameters (mg/L)
Total alkalinity 114 1.0J 40 20U None
Sulfate 38 23 49 54 None
TDS 195 64 142 134 None
COD 50U 50U 50U 50U None
TKN 0.60 0.52 0.51 0.53 None
Ammonia 0.05U 0.05U 0.05U 0.05U None

Notes:
COD - chemical oxygen demand
TDS — total dissolved solids

20.4 CONCLUSIONS
The analytical data for the period 2001 through 2014 were reviewed for the compounds

included on the target analyte list. The purpose of the recent historical data analysis is to
determine whether trends exist in the concentration data for Roberts Landfill.

20.4.1 Surface Water Metals
At sample locations RLSWO01, RLSW02, and RLSW04, aluminum and copper

concentrations have remained below endpoint criteria since monitoring began in 2003. Total
aluminum and copper have been detected at concentrations above the endpoint criteria at
surface water location RLSWO03, which is located downgradient from the eastern perimeter
of the landfill, since monitoring began in 1996. Since 2003, total aluminum concentrations
have ranged from 1,250 to 3,700 pg/L, and total copper concentrations have ranged from
65.5 to 161 pg/L, at this location. These aluminum and copper concentrations have been
variable and do not appear to exhibit any increasing or decreasing trends. The continued
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exceedance of copper endpoint criteria in surface water sample NL-11 collected
downgradient from RLSWO03 indicates that copper may be migrating toward Mitt Creek
from this location. However, sample NL-12, which was collected further downstream in
Mitt Creek, continues to not exceed copper endpoint criteria, indicating that contaminants
from NL-11 and RLSWO03 are not adversely impacting Mitt Creek.

Total copper concentrations have also exceeded endpoint criteria at location RLSWOS,
collected from an unnamed stream downgradient of the southeast side of Roberts Landfill
that flows into Mitt Lake. Copper has ranged from 20.8 to 54.1 ng/L at this location since
2001 and has exhibited no obvious trend in concentration. Total aluminum concentrations
have not exceeded endpoint criteria at location RLSWOS5 since 2002 and have shown a
steadily decreasing trend.

In seep sample NL-14 (blue seep), total copper analytical results were above the 12 pg/L
endpoint criteria at 2,330 pg/L and dissolved copper, at 2,590 ug/L. These concentrations
have increased significantly from 2013. Similarly, total and dissolved aluminum were above
the 87 ug/L endpoint criteria at 20,200 ug/L and 21,200 pg/L, respectively. Total and
dissolved cadmium and zinc were also detected above endpoint criteria at NL-14 at
concentrations of 5.23 ug/L and 6.11 pg/L for total and dissolved cadmium and 1,240 pg/L
and 1,370 pg/L for total and dissolved zinc. The seep is characterized by bright blue and
white crystals among areas of black discoloring on the hillside where the seep emerges and
the ditch water located a few feet directly below was discolored milky white and brown.
Most likely precipitation of metals is occurring when the groundwater daylights and
oxidizes. The pH of NL-14 was 5.31 and slightly acidic. The low flow of the seep prevented
the sample from being taken directly at the location that the groundwater daylights.
However, the surface water in the ditch directly below this should be indicative of seep
contamination.

In general, concentrations of other metals have steadily decreased or have remained steady at
low concentrations in surface waters monitored from 1995 through 2014. Total zinc was
detected during 2002, 2003, 2006, and 2014 sampling events at concentrations greater than the
endpoint criteria, but it was not detected above the endpoint criteria during other sampling
events. This is the first year cadmium has been detected at sample location NL-14 since
sampling began at that location in 2012. Total mercury was detected above the endpoint
criteria once at RLSWOI, in 1997. Dissolved mercury was detected at a concentration above
the endpoint criteria at only one location during the 2006 sampling event. Total beryllium was
detected once above the endpoint criteria at RLSWO05, in 1999. All of the other metals
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included on the target analyte list for Roberts Landfill were either not detected or detected at

concentrations less than the endpoint criteria.

20.4.2 Groundwater Metals

No dissolved or total inorganics included on the target analyte list for the Roberts Landfill
groundwater samples were detected above the endpoint criteria during 2014. In 2010, total
chromium was detected at a concentration above the endpoint criteria at sample

location A-3. However, the total chromium exceedance was suspected to be biased high
because A-3 was purged dry and did not stabilize and because turbidity was very high in the
sample (608 NTUs). This suspicion was further confirmed by the low chromium
concentration observed in the filtered (dissolved) sample. Well A-3 has historically
contained insufficient water, and in the past has been purged dry and then allowed to
recharge. In 2003, total chromium, lead, and nickel were detected above the endpoint criteria
in well A-3 at concentrations of 323 pg/L, 36.9 ug/L, and 113 pg/L, respectively; while
dissolved concentrations were observed at the much lower concentrations of 1.41 pg/L,
0.163 pg/L, and 2.29 pg/L, respectively. These analytes were not detected above the
endpoint criteria during the 2001 through 2013 sampling events at the remaining locations,
and the elevated 2003 concentrations are suspected to be attributable to particulate matter in
the sample. In 2013, repairs were made to this well, which included redevelopment. All
compounds were detected below their respective endpoint criteria in well A-3 in 2014.

Total aluminum has been measured in groundwater samples from 1997 through 2014
(Appendix C-2). An endpoint criterion has not been established for aluminum in
groundwater. Total aluminum concentrations in groundwater samples from well A-3 have
fluctuated regularly, beginning with 861 pg/L in 1997, a peak of 153,000 pg/L in 2003, a
low of 822 ug/L in 2006, up to 3,210 ug/L in 2008, and falling to 1,020 pg/L in 2009. In
2010, total aluminum increased to 38,600 pg/L in groundwater at sample location A-3 but
fell back to 508 pg/L in 2013. These fluctuations are likely attributable to the historical lack

of sufficient water in this well and the resulting high particulate matter in the samples.

20.5 RECOMMENDATIONS

Groundwater collected from Roberts Landfill did not exceed any endpoint criteria. In order
to continue to monitor the surface water contamination source, it is recommended to
continue to monitor wells A-2, A-3, A-5, and B-1 biennially. Because of the continued

exceedances of the endpoint criteria in surface water samples for copper and aluminum, the
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Navy recommends that surface water monitoring for metals continue biennially at the
prescribed locations RLSWO1 through RLSWO0S.

On the basis of these observations, it is recommended that all surface water locations
continue to be sampled biennially in the Mitt Creek watershed to monitor target compound
concentrations in Mitt Creek.

Sample NL-14 was collected from the blue seep northwest of the landfill in the Adak Fuels
Facility. It is recommended that sampling at this location for total and dissolved priority
pollutant metals and aluminum be continued.

It is recommended that sampling for target VOCs (1,1-dichloroethene, cis-1,2-
dichloroethene, trans-1,2-dichloroethene, tetrachloroethene, trichloroethene, and BTEX) in
groundwater be continued on a once-every-five-year schedule (prior to the five-year
review). Sampling for 21 nontarget VOCs should be discontinued because no monitoring
endpoints are identified in the CMP, Revision 6 (Navy 2014a).

It is recommended that sampling for water quality parameters (alkalinity, ammonia,
chemical oxygen demand, sulfate, total dissolved solids, and TKN) be discontinued because
no monitoring endpoints are identified in the CMP, Revision 6. The data are not used to
assess the effectiveness of the remedy at the site.
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21 SWMU 55, PUBLIC WORKS TRANSPORTATION DEPARTMENT
WASTE STORAGE AREA

This section presents the results of groundwater monitoring performed at the SWMU 55,
Public Works Transportation Department Waste Storage Area site during September 2014.
Compliance monitoring is the selected remedy for this site (Navy, ADEC, and EPA 2000).
To comply with requirements specified for this remedy, the Navy conducts periodic
groundwater sampling and water level/product thickness monitoring at this site.
Groundwater samples were collected in 2014 to evaluate groundwater quality relative to
Alaska groundwater cleanup levels (18 AAC 75.345).

The following sections present field and laboratory data resulting from monitoring activities
conducted at this site including: field measurements with an interpretation of groundwater
flow direction based on groundwater levels, a comparison of target analyte concentration
data to endpoint criteria specified in Section 3, a discussion of natural attenuation
conditions, evaluations of trends, conclusions based on the analyses, and recommendations
for future monitoring activities at the site. Site photographs are presented in Appendix I.

21.1 FIELD MEASUREMENTS

Two monitoring wells were gauged on September 5, 2014. Table 21-1 provides the
measured depth-to-water and the calculated groundwater elevations. Figure 21-1 shows the
location of the wells, site topography and features, and the interpreted groundwater flow
direction. The historic groundwater elevation data, combined with the data obtained from
wells in nearby SWMU 14, indicate that the direction of groundwater flow beneath the site
is to the south-southeast, toward Sweeper Cove. Groundwater elevations collected in 2014
were compared with historical data and are consistent with this interpretation.

Groundwater sampling was conducted in 2014 at one monitoring well (55-145) on
September 5, 2014. Field measurements were recorded in the field forms and logbook
during monitoring well sampling activities (Appendix A). Table 21-1 lists the final field
measurements recorded at the monitoring well prior to sample collection. A review of the
sampling data reported for this site indicates that prior to sample collection at well 55-145,

groundwater parameters stabilized to within specified criteria.
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Table 21-1. 2014 Field Measurements for SWMU 55 Public Works Transportation Department Waste Storage Area

Physical Measurements Water Quality Parameters
Groundwater  Measured
Casing Depth—to- Surface Product Specific Dissolved
Well Elevation Water Elevation Thickness pH Conductance  Turbidity Oxygen Temperature  Salinity ORP
Location (ft MLLW) (ft BTOC) (ft MLLW) (ft) (SU) (mS/cm) (NTU) (mg/L) (°C) (%) (mV)
55-145 21.40 16.85 4.55 0 6.82 0.342 0 7.51 7.82 0.02 234
55-146 21.25 17.76 3.49 0 NP NP NP NP NP NP NP

lIc

Notes:

NP — not planned

The reported casing elevation is the surveyed elevation resident within the NIRIS database.
The last groundwater parameter measurement prior to sample collection is reported.
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21.2 TARGET ANALYTE RESULTS

A groundwater sample was collected from well 55-145 and analyzed for select chlorinated
VOCs. Table 21-2 presents the analytical results and laboratory data qualifiers. Figure 21-1
shows the location of the well and the analytical results that exceeded the endpoint criteria.
Historical analytical results obtained for this location are summarized in Appendix C-1.
Laboratory reports presenting the 2014 results are provided in Appendix F.

PCE was detected above the endpoint criterion (5 pg/L) at a concentration of 57 pug/L in
well 55-145. Daughter product TCE was detected at 0.21 pg/L, which is below the endpoint
criterion (5 pg/L). All other daughter products, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE and
vinyl chloride were not detected in the sample.

Table 21-2.  Analytical Results for Volatile Organic Compounds for SWMU 55, Public
Works Transportation Department Waste Storage Area

Cis-1,2-  Trans-1,2- Vinyl
Well PCE TCE 1,1-DCE DCE DCE Chloride
Location Year (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
55-145 2001 180 1U 1U 1U 1U 2U
Source 2002 130 2U 2U 2U 2U 2U
Plume 2003 170 4U 4U 4U 4U 4UJ
2004 112 0317 1U 1U 1U 1U
2005 90.3 1U 1U 1U 1U 1U
2006 110 1.0U 1.0U 1.0U 1.0U 1.0U
2007 71D 0.271] 0.50U 0.50U 0.50U 0.50U
2008 61 032171 0.50U 0.50U 0.50U 0.50U
2009 57 0.171J 0.50U 0.50U 0.50U 0.50U
2010 49 0.221] 0.50U 0.50U 0.50U 0.50U
2011 39 0.171] 0.50U 0.50U 0.50U 0.50U
2012 NP NP NP NP NP NP
2013 38 0.13J 0.50U 0.50U 0.50U 0.50U
2014 57J 02117 0.50U 0.50U 0.50U 0.50U
Endpoint Criteria 5 5 7 70 100 2

Notes:

Bold indicates reported concentration is greater than the endpoint criteria for groundwater used as a drinking water
source.

NP — not planned
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21.3 MONITORED NATURAL ATTENUATION

NAPs were collected at this site in 2014 to determine whether natural attenuation was
occurring in groundwater and to support the 5-year review process. Both laboratory
analytical and field test kit results are presented in Table 21-3. The 2014 data showed only
weak evidence that biodegradation may be occurring at the site, possibly by aerobic
digestion. PCE has been decreasing with time, as discussed below in Section 21.4. A more
in-depth discussion of natural attenuation is presented in Section 4.1.2.

Table 21-3. 2014 Analytical and Field Measurement Data for NAPs for SWMU 55,
Public Works Transportation Department Waste Storage Area

Laboratory-Reported Results Field Test Kit Results
Alkalinity Sulfate Dissolved Methane Carbon Ferrous Dissolved
Monitoring SM 2320B  300.0 RSK175 Dioxide!  Iron? Oxygen®
Well Location Purpose (mg/L) (mg/L) (ng/L) (mg/L)  (mg/L) (mg/L)
55-145 MNA 81 14 13U 12 0 6

Notes:

!'Field test kit, CHEMetrics K-1910 and K-1920
2Field test kit, CHEMetrics K-6210

3 Field test kit, CHEMetrics K-7501 and K-7512

21.4 TREND EVALUATION

Statistical trend evaluations were conducted for target analyte concentrations in
groundwater in accordance with the CMP, Revision 6 (Navy 2014a). Trend evaluation was
conducted only for analytes that exceeded the endpoint criteria within the last two sampling
events and had a minimum of four data points. Results of the Mann-Kendall and Sen’s trend
evaluations (worksheets and graphs provided in Appendix H) are summarized in Table 21-4.
Based on statistical evaluation:

e Well 55-145: The PCE concentration exhibits a decreasing trend at both the 80 and
95 percent confidence intervals. The Sen’s evaluation indicates a statistically
significant decreasing trend, with a median slope of —10.1.
21.5 CONCLUSIONS

This section presents conclusions based on the groundwater monitoring conducted at the
SWMU 55, Public Works Transportation Department Waste Storage Area in 2014. The
conclusions are as follows:

e Groundwater Flow: The groundwater flow direction is interpreted to be south-

southeast toward Sweeper Cove.

e Free Product: No free product was observed at this site in 2014.
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o Well 55-145: PCE was detected at a concentration of 57 nug/L, which exceeded the
endpoint criterion of 5 pg/L. PCE exhibits a decreasing trend at both the 80 and
95 percent confidence intervals. The Sen’s evaluation confirms this trend is
statistically significant. Degradation products of PCE have not been detected above
the laboratory minimum quantitation limit, with the exception of TCE, which had
estimated detections less than 1.0 pg/L from 2007 through 2014, which is below the
endpoint criterion.

21.6 RECOMMENDATIONS

PCE concentrations exceed the endpoint criterion in well 55-145 but show statistically
significant decreasing trends at the 80 and 95 percent confidence intervals and have met the
CMP, Revision 6 (Navy 2014a) secondary endpoint criterion. It is therefore recommended
that sampling for daughter products TCE; 1,1-DCE; cis-1,2-DCE; trans-1,2-DCE; and vinyl
chloride at the site be discontinued.
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Table 21-4.  Concentration Trend Evaluation for SWMU 55, Public Works Transportation Department Waste Storage Area

Highest Mann-Kendall Trend Sen’s Slope
Concentration Last Mann- 2-Tailed Test at 80%
Exceeds Two Sampling Endpoint Sampling Kendall Statistically C.L
Target Endpoint Periods Criteria!  Periods  Statistic Trend at Trend at Concentration | Median Significant Lower Upper
Well Analyte  Criteria (ng/L) (ng/L) (n) S) 80% C.1. 95% C.IL Stability? Slope Trend Limit Limit
55-145 PCE Yes 571 5 10 -36 Decreasing Decreasing NA -10.1 Yes -12 -8

Notes:
! Endpoint criteria are established from Alaska cleanup levels for groundwater used as a drinking water source.
2 Concentration stability is determined from the coefficient of variation when no trend exists at the 80% confidence interval (C.1.).
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22 SWMU 60, TANK FARM A

This section presents the results of groundwater monitoring performed at the SWMU 60,
Tank Farm A site during 2014. MNA is the remedy selected for this site (Navy, ADEC, and
EPA 2000). To comply with requirements specified for this remedy, the Navy has conducted
periodic groundwater sampling and water level/product thickness monitoring at the site.
Groundwater samples have been collected to evaluate groundwater quality relative to Alaska
groundwater cleanup levels (18 AAC 75.345), to verify that natural attenuation is occurring,
and to monitor for surface water protection.

The following sections present field and laboratory data resulting from monitoring activities
conducted at this site including: field measurements with an interpretation of groundwater
flow direction based on groundwater levels, a comparison of target analyte concentration
data to endpoint criteria specified in Section 3, a discussion of natural attenuation
conditions, evaluations of trends, conclusions based on the analyses, and recommendations

for future monitoring activities at the site. Site photographs are presented in Appendix 1.

22.1 FIELD MEASUREMENTS

Depth-to-water and product thickness measurements were collected at five monitoring wells
on August 26, 2014. Table 22-1 provides the measured depths-to-water (corrected for
product thickness, if present) and the calculated groundwater elevations. Four monitoring
wells were sampled on August 26 and 27, 2014. One well, 653, had measurable free product
greater than 0.02 feet in thickness; therefore samples were not collected as planned.

Figure 22-1 shows the locations of the wells relative to surface features, analytical results

that exceeded endpoint criteria, and site topography.

The site is bounded between the hillside to the west and South Sweeper Creek/Sweeper
Cove to the east. The analysis of limited historic groundwater elevation data and the
hydrogeological setting of the site indicate that the groundwater flow direction is southeast
toward South Sweeper Creek. Groundwater elevation data collected in 2014 were compared
to historical data and are consistent with this interpretation.

SES-LTM/OM-9011-15-0184
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Table 22-1. 2014 Field Measurements for SWMU 60, Tank Farm A

Physical Measurements Water Quality Parameters
Groundwater Measured
Casing Depth-to- Surface Product Specific Dissolved
Well Elevation Water! Elevation Thickness pH Conductance  Turbidity Oxygen Temperature  Salinity ORP
Location (ft MLLW) (ft BTOC) (ft MLLW) (ft) (SU) (mS/cm) (NTU) (mg/L) °O) (%) (mV)
Groundwater Samples
650 13.11 9.48 3.63 0 | 6.10 0.582 29 0.00 8.47 0.00 -33
651 12.08 8.81 3.27 0 | 6.06 0.477 37 0.00 8.61 0.00 -31
652 12.37 9.12 3.25 0 | 5.87 0.877 3 0.00 9.41 0.00 -105
653 15.10 11.03 4.07 0.16 | FP FP FP FP FP FP FP
LC5A 10.86 6.62 4.24 0 | 6.14 0.699 3 0.00 10.74 0.00 -85
Surface Water Samples
852 NA NA NA NA | 541 7.21 5 7.33 12.28 0.10 183
Notes:

ICorrected if presence of product in the well.

FP — free product, unable to be sampled

The reported casing elevation is the surveyed elevation residing in the NIRIS database.
The last groundwater parameter measurement prior to sample collection is reported.
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Field measurements were recorded on field data forms and logbooks during monitoring well
sampling activities (Appendix A). Table 22-1 lists the final field measurements recorded at
each water sampling location prior to sample collection. A review of the sampling data

reported for the site indicates that the four wells stabilized prior to sample collection.

A shoreline inspection was performed from the mouth of South Sweeper Creek along the
western shoreline to the top of Sweeper Creek lagoon. One petroleum seep is located in
South Sweeper Creek on the western shoreline of the lagoon downgradient of SWMU 60,
Tank Farm A, well LC5A. The area of shoreline affected by the seep is approximately

15 feet by 5 feet in area and located north and adjacent to the culvert (Figure 22-1). This
seep is characterized by oily sediments, sheen on surface water, and moderate petroleum
odors which were noted during the shoreline inspection performed in 2014. A second area
with sheen approximately 4 feet by 3 feet in area was observed inside the north end of
boom 10.

A surface water/sediment sample was collected at the seep at location 852 on August 27,
2014 and analyzed for petroleum hydrocarbons to determine if natural recovery is
progressing. In 2012, the culvert at boom location 10 partially collapsed and water ceased
flowing through the culvert into Sweeper Creek next to sample location 852. During the
2014 sampling event, surface water and sediment was collected during an ebbing high tide
so that the two samples could be collected relatively adjacent to each other. DRO
concentrations in surface water at this location fell below endpoint criteria for the third time
since 2008. Petroleum sheen and odor were observed when sediments were disturbed during
the sample collection at location 852. Results of visual inspections are summarized in
Section 4.1.3.

Well 653 had measurable free product of 0.16 feet in thickness; therefore samples were not
collected as planned. Boom 10 is being maintained at the seep on a monthly basis to control
the migration of sheen into downstream waters (Sweeper Cove). Additionally, periodic free
product recovery was performed at wells 652 and 653 during October 2013 through
September 2014. No product was recovered from site wells during this time period. The
monthly free product recovery activities are summarized in Appendix J. A summary of
boom maintenance for this site is presented in the Remedial Action Summary Report, Free
Product Recovery (Navy 2014c).

SES-LTM/OM-9011-15-0184
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22.2 TARGET ANALYTE RESULTS

Surface water sample 852 and groundwater samples collected from monitoring wells 650,
651, and 652 were analyzed for DRO, BTEX, and PAHs. BTEX and PAHs were used to
calculate TAH and TAqH for the samples. The groundwater sample collected from well
LCS5A was analyzed for BTEX and PAHs, which were used to calculated TAH and TAqH.
Sediment sample 852 was analyzed for DRO and PAHs. Tables 22-2, 22-3, and 22-4 present
the groundwater, surface water, and sediment analytical results, respectively. Historical
analytical results obtained for these locations are summarized in Appendix C-1. Laboratory
reports presenting the 2014 results are provided in Appendix F.

DRO concentrations for the surface water protection well 652 (4,600 pg/L) exceeded the
endpoint criteria of 1,500 pg /L. The remaining surface water protection wells 650 and 651
were below the endpoint criteria at concentrations of 1,100 pg/L and 1,300 pug/L,
respectively. All BTEX constituents were detected below their respective endpoint criteria
in wells 650, 651, 652, and LC5A except for benzene which was detected above the
endpoint criteria in well 650 and 652 at concentrations of 6.3 pg/L and 6.1 pg/L,
respectively. TAH and TAqH concentrations exceeded the respective water quality
standards of 10 pg/L and 15 pg/L in surface water protection well 651 (58 pg/L and

85 ng/L, respectively), well 652 (152 pg/L and 228 pg/L, respectively) and well LCSA
(84 pg/L and 159 pg/L, respectively).

DRO (80 pg/L) was detected below the risk-based cleanup level of 250 pg/L in the surface
water sample collected at sample location 852. TAH, TAqH, and indeno(1,2,3-cd)pyrene
also did not exceed endpoint criteria in this sample.

DRO was detected in sediment sample 852 at 1,100 mg/kg, which exceeded the endpoint
criteria of 90.6 mg/kg. Phenanthrene and 2-methylnaphthalene did not exceed the endpoint
criteria of 0.0202 mg/kg and 0.225 mg/kg, respectively.

SES-LTM/OM-9011-15-0184
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Table 22-2.  Analytical Results for Petroleum-Related Chemicals for Groundwater at
SWMU 60, Tank Farm A

Total
DRO  Benzene Toluene Ethylbenzene Xylenes TAH! TAqH?
Well Location Year (ug/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
650 2011 1,100 Y 4.6 02817 02917 1.1J  63) 87X
Downgradient 2012 1,600 Y 10 0.70 U 02517 0617 109J 12JX
2013 2,400 Y 7.2 0.50 U 0.080 J 0117  7.4] 8.7
2014 1,100 Y 6.3 02217 0.117 1.0]  7.6J 82JBX
651 2011 1,200Y 2.7 12 24 79 107 137D
Downgradient 2012 1,300Y 2.9 1.7 22 67 93 127D
2013 1,300 Y 33 1.6 33 97 135 167D
2014 1,300Y 2.5 1.0 14 41 58 85D
652 2011 FP FP FP FP FP FP FP
Plume Source Area 2012 4,000 Y 49 1.4 3217 5217 90J 127JD
2013 FP FP FP FP FP FP FP
2014 4,600 Y 6.1 1.8 32 112 152 228D
653 2011 FP FP FP FP FP FP FP
Plume Source Area 2012 1,900Y 050U  0.50U 12 621 743 1037
2013 FP FP FP FP FP FP FP
2014 FP FP FP FP FP FP FP
LC3A 2002 1,100 NP NP NP NP NP NP
Downgradient 2003 1,800 167 1.87 247 707 NP NP
2004 2,170 NP NP NP NP NP NP
2005 1,500 ] NP NP NP NP NP NP
2006 3,000 NP NP NP NP NP NP
2007 1,500 Y NP NP NP NP NP NP
2008 1,100 167 261 21D 48 DJ 73 123
2009 1,000 Y 1.3 1.7 26 59 88 123DJ
2010 860Y 1.1 23 26 47 77 115DJ
2011 1,200Y 1.6 23 32 54 90 132DJ
2012 NP 147 3.0 2217 297 56J 106 DJ
2013 NP 2.0 3.9 55 60 121 196 DJ
2014 NP 2517 4017 44D 33D  84DJ 159DJ
Endpoint Criteria 1,500 5 1,000 700 10,000 10° 15°

Notes:

! TAH results were calculating by summing the detected concentrations of BTEX when one or more were detected and by
summing the quantitation limits when none were detected.

2 TAgH results were calculated by summing the detections of BTEX and 16 PAHs when one or more were detected and
by summing the quantitation limits when none were detected.

3 TAH and TAgH endpoint criteria are based on the ADEC water quality standard as specified in 18 AAC 70.

NP — not planned

FP — free product, unable to be sampled

Bold indicates reported concentration is greater than the endpoint criteria based on ADEC cleanup levels for

groundwater used as a drinking water source.
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Table 22-3.  Analytical Results for Petroleum-Related Chemicals in Surface Water at
SWMU 60, Tank Farm A

DRO Indeno(1,2,3-cd)pyrene TAH! TAqH?
Location Year (ug/L) (ug/L) (ug/L) (ug/L)
852 2006 900 0.10U 6.0U 04517
Downgradient 2007 93Z 0.020U 1.37J 147
2008 841 0.001717J 0.070J 0.2671
2009 1,000 Y 0.020U 2,617 6.77
2010 580 Y 0.020U 1.17J 4917
2011 1,200 Y 0.020U 127 4717
2012 130 0.020U 25U 0.077J
2013 63Y 0.009717J 250 0.37 X
2014 80Y 0.019U 0.057] 0.077J
Endpoint Criteria 250 0.28 103 153

Notes:

! TAH results were calculated by summing the detected concentrations of BTEX when one or more were detected and by
summing the quantitation limits when none were detected.

2 TAgH results were calculated by summing the detections of BTEX and 16 PAHs when one or more were detected and by
summing the quantitation limits when none were detected.

3 The TAH and TAgH endpoint criteria are based on ADEC water quality standards as specified in 18 AAC 70.

Bold indicates reported concentration is greater than endpoint criteria.

Table 22-4.  Analytical Results for Sediment at SWMU 60, Tank Farm A

DRO 2-Methylnaphthalene Phenanthrene
Location Year (mg/kg) (mg/kg) (mg/kg)
852 2006 260J 0.0068 J 0.031
Downgradient 2007 1,300 DY 0.014 0.600
2008 500 YJ 0.0055 U 0.08117J
2009 2,900 Y 0.020 0.120U
2010 4,100 DY 0.190 0.160
2011 1,400 DY 0.041 0.130
2012 10,000 DY 0.013JD 0.470 U!
2013 2,000 Y 0.0064 0.022U
2014 1,100 DY 0.0064 0.099
Endpoint Criteria 90.6 0.0202 0.225

Notes:

! Quantitation limit is elevated due to matrix interference. (The method detection limit is elevated to the same value due to
the interference.)

Bold indicates reported concentration is greater than the endpoint criteria.

22.3 MONITORED NATURAL ATTENUATION

NAPs were collected at this site in 2014 to determine whether natural attenuation was
occurring in groundwater and to support the 5-year review process. Both laboratory
analytical and field test kit results are presented in Table 22-5. The 2014 data indicated that
biodegradation of petroleum hydrocarbons is occurring by iron (II) reduction; sulfate
reduction; and strong evidence of methanogenesis as shown by elevated ferrous iron
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concentrations, depleted sulfates, and elevated methane concentrations in comparison to
background conditions. Water quality parameters presented in Table 22-1 collected during
2014 support evidence of continued natural attenuation as shown by the reducing
environment (negative ORP) and depleted dissolved oxygen (0.0 mg/L) at the site. A more

in-depth discussion of natural attenuation is presented in Section 4.1.2.

Table 22-5. 2014 Analytical and Field Measurement Data for NAPs for SWMU 60, Tank

Farm A
Laboratory-Reported Results Field Test Kit Results
Alkalinity Sulfate Dissolved Methane Carbon Ferrous Dissolved
Monitoring SM 2320B  300.0 RSK175 Dioxide!  Iron? Oxygen’®
Well Location Purpose (mg/L) (mg/L) (png/L) (mg/L) (mg/L) (mg/L)
650 MNA 72 0.33 130 23 10 0.3
651 MNA 53 4.3 270 490 15 5
652 MNA 190 1.7 170 250 40 0.15
653 MNA FP FP FP FP FP FP
LCSA MNA 71 1.3 1,600 25 10 0.3

Notes:

FP — free product, unable to be sampled

I'Field test kit, CHEMetrics K-1910 and K-1920
2Field test kit, CHEMetrics K-6210

3 Field test kit, CHEMetrics K-7501 and K-7512

22.4 TREND EVALUATION

Statistical trend evaluations are only conducted for target analyte concentrations in groundwater
for analytes that exceeded endpoint criteria within the last two sampling events, in accordance
with the CMP, Revision 6 (Navy 2014a). Additionally, a minimum of four data points are
required for the analysis. Results of the Mann-Kendall and Sen’s trend evaluations (worksheets
and graphs provided in Appendix H) are summarized in Table 22-6. Based on statistical

evaluation:

e Well 650: The DRO and benzene concentrations are both stable with no trends at the 80

and 95 percent confidence intervals.

SES-LTM/OM-9011-15-0184
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Table 22-6.

Concentration Trend Evaluation for SWMU 60, Tank Farm A

Final
May 28, 2015

Mann-Kendall Trend

Sen’s Slope

Highest
Concentration Last Mann- 2-Tailed Test
Exceeds Two Sampling  Endpoint Sampling Kendall Statistically at 80% C.I.

Target Endpoint Periods Criteria!  Periods  Statistic Trend at Trend at Concentration | Median Significant Lower Upper
Well  Analyte Criteria (ng/L) (ng/L) (n) S 80% C.I. 95% C.L Stability? Slope Trend Limit Limit

650 DRO Yes 2,400 Y 1,500 4 1 No Trend No Trend Stable NC NC NC NC

Benzene Yes 7.2 5 4 0 No Trend No Trend Stable NC NC NC NC

Notes:

! Endpoint criteria are established from ADEC cleanup levels for groundwater used as a drinking water source.
2 Concentration stability is determined from the coefficient of variation when no trend exists at the 80% confidence interval (C.1.).

Sen’s Slope is calculated for target analytes with decreasing concentration trends only.
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22.5 CONCLUSIONS

This section presents the conclusions based on a review of groundwater monitoring
conducted at SWMU 60, Tank Farm A in 2014. The conclusions are as follows:

Groundwater Flow: The groundwater flow direction at the site is interpreted to be directly
southeast toward South Sweeper Creek.

e MNA: The groundwater parameters obtained during 2014 provide evidence that

natural attenuation of petroleum hydrocarbons continues to occur at the site.

e Free Product: Free product was observed in well 653 at a thickness of 0.16 feet. No
free product was removed from the site during October 2013 through September
2014.

e Well 650: This well is located within the contaminant plume. The benzene
concentration was observed at a concentration of 6.3 pg/L, which was above
endpoint criteria. DRO, toluene, ethylbenzene, total xylenes, TAH, and TAqH
concentrations were below endpoint criteria. The statistical analysis exhibits a stable
trend.

e Well 651: This well is located within the contaminant plume. The DRO and BTEX
concentrations were observed at concentrations below endpoint criteria. TAH and
TAqH concentrations exceeded ADEC water quality standards at 58 pg/L and
85 ug/L, respectively.

e Well 652: This well is located within the contaminant plume. The DRO and benzene
concentrations were observed at concentrations of 4,600 pg/L and 6.3 pg/L,
respectively, which were above endpoint criteria. The TAH and TAqH
concentrations exceeded ADEC water quality standards at 152 pg/L and 228 ug/L,
respectively. Toluene, ethylbenzene, and total xylenes concentrations were below
endpoint criteria.

e Wells 653: Planned sampling at this well, which is located within the contaminant
plume, was not conducted due to the presence of free product that was greater than
or equal to 0.02 feet in thickness.

e Well LC5A: BTEX concentrations were observed below endpoint criteria for the
seventh consecutive sampling event in this well. TAH and TAqH concentrations

exceeded ADEC water quality standards at 84 ug/L and 159 pg/L, respectively.
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e Sample location 852: Surface water and sediment were collected at the observed
petroleum seep in South Sweeper Creek downgradient of the site. No contaminant of
concern exceeded endpoint criteria in the surface water. DRO exceeded the endpoint
criteria in sediment at this location in 2014 at a concentration of 1,100 pug/L. This is a
decrease compared to the 2013 concentration, which was 2,000 mg/kg. The increase
in DRO concentration in 2012 coincided with the collapse of the adjacent culvert
which released a large amount of visible sheen. Phenanthrene and
2-methylnaphthalene have remained below their respective endpoint criteria for at
least two consecutive sampling events.

e A petroleum seep is located downgradient of well 652 on the northwestern shoreline
of South Sweeper Creek lagoon. Sorbent booms are being maintained monthly at this
location to control sheen on surface water from the shoreline petroleum seep. Oily
sediments, petroleum odor, and sheen were observed behind the boom.

22.6 RECOMMENDATIONS

It is recommended that surface water sampling at location 852 be discontinued because no
endpoint criteria have been exceeded for three consecutive sampling events. It is also
recommended that sampling for 2-methylnaphthalene and phenanthrene in sediment sample
852 be discontinued because there have been no exceedences in the past three consecutive
sampling events.

DRO, benzene, TAH, and TAqH have continued to exceed endpoint criteria in various site
wells. Additionally, free product continues to be observed in site wells, although at a
reduced volume and frequency. Because of this, it is recommended that all other monitoring
continue annually as prescribed to allow for natural attenuation to progress and to gather the
necessary data to see if secondary endpoints have been reached.

SES-LTM/OM-9011-15-0184
22-10



Legend
o5 Ground elevation contour
(feet above MLLW)
S —— Shoreline inspection performed

Main Road Pipeline

Petroleum seep

LCSA Sample collected in 2014
4.24 Water Table Elevation (MLLW)
") 2014 Monitoring well
&) Well not monitored in 2014
A 2014 Surface water/

sediment sample

Approximate groundwater
flow direction

——

Notes:

1. Groundwater concentrations in micrograms
per liter (ug/L).

2. Sediment concentrations in milligrams per
kilogram (mg/kg).

3. Only values in exceedance of endpoint
criteria shown.

Endpoint Criteria
Groundwater
DRO 1,500 pg/L
Benzene 5 pg/L
TAH 10 pg/L
TAqH 15 pg/L
Sediment
DRO 90.6 mg/kg

125 2

ee

Dumbell

. Access Road

N
, Well 651 Wel 650
[TAH 58 |Benzene 6.3
B ;" TAqH 85D WT Blevation 3.63
WT Eevation
Well LC5A
TAH 84 DJ
TAqH 159 DJ
WT Elevation 4.24
Well 653
Free Product 0.16 ft. |-~
WT Hevation 4.07 =
| sediment Sample 852 /
_“"|oro | 1,100 DY
//33/::', ,'/, _ O‘Db
. Well 652 \QQP .
A DRO 4600y |/& R
Benzene 6.1
: " _{TAH 152
I ’ ATAQH 228D \
,,;' WT Bevation 3.25

)
Boom 6/
!
\
'l !
,
,
S e Lo
Y ’ U 77
N No - -—
\ P
\ -

Sweeper Cove

\Adak\TO 05\2014 GW\Revised Maps\Fig 22 1 SWMU60.mxd

on\Fi

P:

Date Saved: 5/18/2015
\Producti

Path

U.S. NAVY

SEALASKA

Figure 22-1
SWMU 60, Tank Farm
Sample Locations

Task Order 05
Adak Island, AK
2014 Annual Groundwater and
Landfill Monitoring Report

Final / May 28, 2015

22-11




Annual Groundwater and Landfill Monitoring Report Final
2014 Long-Term Monitoring, Operable Unit A May 28, 2015
Contract No. N44255-14-D-9011

LTM/OM / Task Order 05

23 SWMU 61, TANK FARM B

This section presents the results of groundwater monitoring performed at the SWMU 61,
Tank Farm B site during 2014. The remedy specified for this site in the OU A ROD is MNA
(Navy, ADEC, and EPA 2000). To comply with requirements specified for this remedy, the
Navy has conducted periodic groundwater sampling and water level/product thickness
monitoring at the site. Groundwater samples have been collected from wells to evaluate
groundwater quality relative to Alaska groundwater cleanup levels (18 AAC 75.345),

to verify that natural attenuation is occurring in groundwater, to verify that natural recovery

is occurring in surface water and sediment, and to monitor for surface water protection.

The following sections present field and laboratory data resulting from monitoring activities
conducted at this site including: field measurements with an interpretation of groundwater
flow direction based on groundwater levels, a comparison of target analyte concentration
data to endpoint criteria specified in Section 3, a discussion of natural attenuation
conditions, evaluations of trends, conclusions based on the analyses, and recommendations

for future monitoring activities at the site. Site photographs are presented in Appendix 1.

23.1 FIELD MEASUREMENTS

Three monitoring wells were gauged and sampled on September 4, 2014. Depth-to-water
and product thickness measurements were collected at the three monitoring wells.

Table 23-1 provides the measured depths-to-groundwater and the calculated groundwater
elevations. No free product was detected in any of the site wells. Figure 23-1 shows the
locations of the wells, analytical results that exceeded endpoint criteria, site topography and

features, and potential sources of contamination (e.g., fuel lines).

Historic groundwater elevation data and the hydrogeological setting of the site indicate that
the groundwater flows southeast following site topography in the upland area and directly
east toward North Sweeper Creek in the lowland area and riverine wetland. Groundwater
elevations collected in 2014 were compared to historical data and support this interpretation.

SES-LTM/OM-9011-15-0184
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Table 23-1. 2014 Field Measurements for SWMU 61, Tank Farm B
Physical Measurements Water Quality Parameters
Groundwater  Measured
Well Casing Depth-to- Surface Product Specific Dissolved
€ ] Elevation Water Elevation Thickness pH Conductance  Turbidity Oxygen Temperature Salinity ORP
Location (ft MLLW) (ft BTOC) (ft MLLW) (ft) (SU) (mS/cm) (NTU) (mg/L) O (%) (mV)
Groundwater Samples
14-113 9.14 3.44 5.70 0 | 6.05 0.555 0 1.72 9.61 0.00 -78
14-210 12.12 3.10 9.02 0 7.16 0.500 42 0.60 12.31 0.02 -81
TFB-MW4B 37.44 4.54 32.90 0 6.91 0.439 0 0.00 8.02 0.02 -32
Surface Water Samples
NL-04 NA NA NA NA 5.99 0.221 0 8.21 10.14 0.00 84
Notes:

The reported casing elevation is the surveyed elevation residing in the NIRIS database.

The last groundwater parameter measurement prior to sample collection is reported.
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Three wells were sampled on September 4, 2014. Field measurements were recorded on
field data forms and logbooks during monitoring well sampling activities (Appendix A).
Table 23-1 lists the final field measurements recorded at each water sampling location prior
to sample collection. A review of the sampling data reported for the site indicates that
groundwater parameters at well TFB-MW4B stabilized prior to sample collection. The
parameters at wells 14-113 and 14-210 did not stabilize, so three well casing volumes were
removed from well 14-113 prior to sampling per CMP, Revision 6 (Navy 2014a).
Monitoring well 14-210 was purged dry. Sufficient water for sampling was available after
the well was allowed to recharge then sampled after three hours per CMP, Revision 6. The
2014 analytical results in these wells are consistent with past analytical results and appear to
be unaffected by the lack of stabilization.

On September 4, 2014, surface water and sediment samples (location NL-04) were collected
from the western shoreline of North Sweeper Creek downgradient of monitoring well
14-113 (Figure 23-1) to determine whether petroleum contamination from groundwater is
impacting surface water. Sample NL-04 was collected immediately downgradient of well
14-113.

An inspection of the western shoreline of North Sweeper Creek was performed in 2014 at
SWMU 61, Tank Farm B site between monitoring well 14-113 and the confluence with an
unnamed stream approximately 100 feet to the north. No visual evidence of petroleum
contamination was observed during the inspection or during sampling at location NL-04;
however, a light petroleum odor was observed during the sediment sampling. Shoreline
inspection information is also summarized in Section 4.1.3.

23.2 TARGET ANALYTE RESULTS

The following sections describe the analytical results for the samples collected in 2014.
Historical analytical results obtained for these locations are summarized in Appendix C-1.
Laboratory reports presenting the 2014 results are provided in Appendix F.

23.2.1 Groundwater

The groundwater samples collected from wells 14-113, 14-210, and TFB-MW4B were analyzed
for GRO and BTEX. The groundwater sample from surface water protection monitoring

well 14-113 was also analyzed for PAHs. TAH and TAqH results for well 14-113 were
calculated from the BTEX and PAH results. Groundwater analytical results were compared to
the endpoint criteria for groundwater at petroleum-release sites presented in Appendix F of the
CMP, Revision 6 (Navy 2014a). Table 23-2 presents the groundwater analytical results.
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GRO was detected above the endpoint criteria (2,200 pg/L) in the samples collected from
wells 14-210 (3,700 pg/L) and TFB-MW4B (40,000 png/L). GRO was detected below the
endpoint criteria in the sample collected from well 14-113 (1,900 pg/L). Groundwater
collected from well TFB-MW4B also exceeded endpoint criteria with the observed
concentrations of benzene (20 ug/L), toluene (4,300 pg/L), ethylbenzene (1,900 ug/L) and
total xylenes (14,200 png/L). TAH and TAqH were detected above the endpoint criteria
(10 pg/L and 15 pg/L, respectively) in the sample collected from surface water protection
well 14-113, both at a concentration of 339 ug/L and 340 ug/L, respectively.

Table 23-2.  Analytical Results for Petroleum-Related Chemicals for Groundwater
Samples at SWMU 61, Tank Farm B

Ethyl-
GRO Benzene  Toluene  benzene Total Xylenes TAH! TAqH?
Well Location  Year (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
14-113 2003 2,000 34 8.2 150 583J NP NP
Surface Water 2004 6,880 J 30.8J 21.6 541 1,290 J NP NP
Protection Well 5005 3,900 J 2271 117 6597 1,590 J NP NP
2006 6,300 16 5.7 43 1,700 NP NP
2007 3,900 Z 14 4.4 20 812D 850 D 850 D
2008 2,700 Z 9.6 D 32D 14D 722 D] 748 DJ 748 DJ
2009 5,100 Z 13D 72D 30D 1403 D 1,453 D 1,453 DJ
2010 3,800 Y 12 4.5 17 1,202 D 1,235D 1,236 DJ
2011 3,400 Y 8.3 2.8 11 842D 864 D 865 DJ
2012 2,000 Y 6.9J 2.81] 12] 682 DJ 704 DJ 704 DJ
2013 2,800 Z 6.9 2.0 12 631 D 652 D 652 DJX
2014 1,900 Y 4.3 1.2 3.5 330 DJ 339 DJ 340 DJ
14-210 2001 5,900 17.4 3.65 2.31 5.33 NP NP
Downgradient 2002 2,300 4 1.1] 2U 3.1J NP NP
2003 3,300 10U 4.1] 3.5] 21 NP NP
2004 5,220J 0.5U 0.5U 0.127] 0.55] NP NP
2005 3,560 1U 1U 0.247] 494] NP NP
2006 3,700 J 1.0U 1.0U 1.0U 5.8 NP NP
2007 3,400 Y 1.0U 0.26 DJ 1.0U 0.50 DJ NP NP
2008 3,800 Y 0.50 U 1.4UJ 0.50 U 1.04) NP NP
2009 4,500 Y 0.50 U 0.50U 0.070J 0.35J NP NP
2010 4,200 Y 0.50 U 0.66 0.14J 0.90J NP NP
2011 1,600 Y 0.50 U 0.137J 0.127J 0.60 J NP NP
2012 2,400 Y 0.080J 0.50 UJ 0.101J 0.56] NP NP
2013 3,200 Z 0.50 U 0.107J 0.060J 0.401J NP NP
2014 3,700 Y 0.50 UJ 0.197J 2.5UJ 5.0UJ NP NP
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Table 23-2.  Analytical Results for Petroleum-Related Chemicals for Groundwater
Samples at SWMU 61, Tank Farm B (continued)

Ethyl-
GRO Benzene Toluene benzﬁne Total Xylenes TAH! TAqH?
Well Location  Year (ng/L) (ng/L) (ng/L) (ng/L) (png/L) (ng/L) (ng/L)
TFB-MW4B 2001 36,500 54 3,270 1,100 7,850 NP NP
Plume Source 2002 29,000 50J 3,000 990 7,600 NP NP
Area 2003 30,000 733 5,600 2,200 13,456 NP NP
2004 50,600 J 69J 6,110 J 1,660 J 12,100 J NP NP
2005 46,700 J 495J 4,580 J 1,750 J 12,500 J NP NP
2006 40,000 J 31 3,500 1,400 10,800 NP NP
2007 41,000 DY 39D 4,100 D 1,700 D 12,800 D NP NP
2008 53,000 DY 29D 4,400 D 1,600 D 12,600 D NP NP
2009 50,000 DY 31D 4,800 D 2,000 D 14,900 D NP NP
2010 46,000 DY 30D 4,600 D 2,100 D 15,700 D NP NP
2011 51,000 DY 23D 4,100 D 1,900 D 15,300 D NP NP
2012 36,000 DY 24D 4,800 DJ 2,100D 15,600 D NP NP
2013 43,000 DZ 20D 4,000 D 1,900 D 13,900 D NP NP
2014 40,000 DYJ 20D 4,300 D 1,900 D 14,200 D NP NP
Endpoint Criteria 2,200 5 1,000 700 10,000 103 153

Notes:

! TAH results were calculating by summing the detected concentrations of BTEX when one or more were detected and by summing
the quantitation limits when none were detected.

2 TAgH results were calculated by summing the detections of BTEX and 16 PAHs when one or more were detected and by
summing the quantitation limits when none were detected.

3 TAH and TAgH endpoint criteria are based on the ADEC water quality standard as specified in 18 AAC 70.

NP — not planned

Bold indicates reported concentration is greater than the endpoint criteria or water quality standard.

23.2.2 Surface Water

The surface water sample collected at location NL-04 was analyzed for GRO, BTEX, and
PAHEs (for calculation of TAH and TAqH). Surface water analytical results were compared to
CMP, Revision 6 (Navy 2014a) South Sweeper Creek endpoint criteria and State of Alaska
surface water criteria. Table 23-3 presents the surface water analytical results.

GRO was not detected above the reporting limit at the surface water sample location. TAH and
TAqH were not detected above surface water endpoint criteria or water quality standards
(10 pg/L and 15 pg/L, respectively) at the surface water sample location.
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Table 23-3.  Analytical Results for Petroleum-Related Chemicals in Surface Water at
SWMU 61, Tank Farm B

Total Aromatic Total Aqueous
GRO Hydrocarbons! Hydrocarbons?
Location Year (ug/L) (ug/L) (ng/L)
NL-04 2007 100 U 0361 0361
2008 100 U 023171 0.231]
2009 100 U 25U 0.048
2010 161] 035171 03517
2011 100 U 0.591] 0.60J
2012 100 U 121 121
2013 100 U 0.171J 0.171
2014 100 U 0.371J 0.3817J
Endpoint Criteria®* 114 10 15

Notes:

' TAH results were calculating by summing the detected concentrations of BTEX when one or more were detected and by
summing the quantitation limits when none were detected.

2TAgH were calculated by summing the detections of BTEX and 16 PAHs when one or more were detected and by
summing the quantitation limits when none were detected.

3TAH and TAgH endpoint criteria are based on the ADEC water quality standard as specified in 18 AAC 70.

4 Endpoint criteria for North Sweeper Creek have not been established so endpoints for South Sweeper Creek were used.

23.2.3 Sediment

Sediment sample NL-04 was analyzed for GRO and BTEX. Sediment analytical results were
compared to CMP, Revision 6 (Navy 2014a) South Sweeper Creek endpoint criteria. Table 23-4
presents the sediment analytical results. GRO and BTEX were not detected in the sediment
sample; however, the GRO method detection limit for this sample exceeded the 12.2 mg/kg

endpoint criteria due to a high water content in the sample.

Table 23-4.  Analytical Results for Petroleum-Related Chemicals in Sediment Samples at
SWMU 61, Tank Farm B

GRO Benzene Toluene Ethylbenzene Total Xylenes
Location Year (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NL-04 2007 2.8UJ 0.012U 0.012U 0.012U0 0.035U
2008 300 ZJ 0.05817 0.24 U 0.27 267
2009 13J 0.066 U 0.066 U 0.066 U 0.06217J
2010 60 J! 0.70 U 0.70 U 0.70 U 1.4 U
2011 16 U*? 0.50U 0.50U 0.50U 1.0U
2012 20 U3 0.67 UJ 0.67 UJ 0.67 UJ 1.3UJ
2013 16 U%? 0.54 U 0.54 U 0.54U 1.1U
2014 23 U3 0.69 U 0.69 U 0.69 U 1.4U0J
Endpoint Criteria* 12.2 None None None None

Notes:

'Value is reported from the field duplicate sample because the sample result was a non-detect with a quantitation limit
greater than the endpoint criteria.

2 Value is the method detection limit because the quantitation limit is greater than the risk-based endpoint criteria.

3 Method detection limit is elevated due to high moisture in the sample.

4Endpoint criteria for North Sweeper Creek have not been established so endpoints for South Sweeper Creek were used.

Bold indicates reported concentration is greater than the endpoint criteria.
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23.3 MONITORED NATURAL ATTENUATION

NAPs were collected at this site in 2014 to determine whether natural attenuation was
occurring in groundwater and to support the 5-year review process. Both laboratory
analytical and field test kit results are presented in Table 23-5. The 2014 data indicated that
biodegradation of petroleum hydrocarbons is occurring by iron (II) reduction; sulfate
reduction; and methanogenesis as shown by elevated ferrous iron concentrations, depleted
sulfates, and elevated methane concentrations in comparison to background conditions. A
large, riverine wetland is located along the shoreline of North Sweeper Creek and fills the
flat bed of the stream valley below the site. Wetland methanogenesis, which is caused by the
microbiological degradation of naturally occurring organic matter in saturated surface soils,
occurs here, resulting in a geochemical signature that may be indistinguishable from
petroleum hydrocarbon degradation. Wetland methanogenesis is suspected to occur at the
low-lying sample locations (wells 14-113 and 14-210) and surface water/sediment locations
(NL-04 and NL-D-04).

The water quality parameters presented in Table 23-1, which were collected during 2014,
support evidence of continued natural attenuation as shown by the reducing environment
(negative ORP) and reduced dissolved oxygen concentrations (0.0 mg/L) in the upland

onsite source area well TFB-MW4B, which is outside the wetland.

It should be noted that wetland methanogenesis will not prevent petroleum degradation from
occurring, but may obscure the ability to monitor its occurrence. A more in-depth discussion

of natural attenuation is presented in Section 4.1.2.

Table 23-5. 2014 Analytical and Field Measurement Data for NAPs for SWMU 61, Tank

Farm B
Laboratory-Reported Results Field Test Kit Results
Alkalinity Sulfate Dissolved Methane Carbon Ferrous Dissolved
Monitoring SM 2320B  300.0 RSK175 Dioxide!  Iron? Oxygen’®
Well Location Purpose (mg/L) (mg/L) (png/L) (mg/L) (mg/L) (mg/L)
14-113 MNA 146 0.197J 1,300 45 27.5 1.5
14-210 MNA 55 0.1917 730 80 40 5
TFB-MW4B MNA 141 0.39 410 42 10 1.0

Notes:

I Field test kit, CHEMetrics K-1910 and K-1920
2 Field test kit, CHEMetrics K-6210

3 Field test kit, CHEMetrics K-7501 and K-7512
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23.4 TREND EVALUATION

Statistical trend evaluations were conducted for target analyte concentrations in groundwater
in accordance with the CMP, Revision 6 (Navy 2014a). Trend evaluation is conducted only
for analytes that exceeded the endpoint criteria within the last two sampling events and had a
minimum of four data points. Results of the Mann-Kendall and Sen’s trend evaluations are
summarized in Table 23-6. Worksheets and graphs are provided in Appendix H.

The following are the results of the statistical evaluation:

e Well 14-113:

o The GRO concentration exhibits a decreasing trend at both the 80 and 95 percent
confidence intervals. The Sen’s evaluation for GRO indicates a statistically

significant decreasing trend with a median slope of -295.

o The benzene concentration exhibits a decreasing trend at both the 80 and 95
percent confidence intervals with a Sen’s evaluation indicating a statistically
significant decreasing trend with a median slope of -2.2.

e Well 14-210:

o The GRO concentration exhibits no trend at the 80 or 95 percent confidence
intervals. The coefficient of variation indicates the concentration is stable.

e Well TFB-MW4B:

o The GRO and toluene concentrations exhibit no trend at both the 80 or 95

percent confidence intervals with stable concentrations.

o The benzene concentration exhibits a decreasing trend at both the 80 and
95 percent confidence intervals. Sen’s evaluation also indicates a statistically
significant decreasing trend, with a median slope of -2.7.

o The ethylbenzene concentration exhibits an increasing trend at the 80 percent
confidence interval.

o The total xylene concentration exhibits increasing trends at the 80 and 95 percent

confidence intervals.
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Table 23-6. Concentration Trend Evaluation for SWMU 61, Tank Farm B

Final

May 28, 2015

Highest Mann-Kendall Trend Sen’s Slope
Concentration 2-Tailed Test at 80%
Last Two Mann-
Exceeds Sampling Endpoint Sampling Kendall Statistically
Target Endpoint Periods Criteria’ Periods Statistic Trend at Trend at | Concentration Median Significant Lower Upper
Well Analyte Criteria (ng/L) (ng/L) (n) (S) 80% C.I. 95% C.I. Stability? Slope Trend Limit Limit
14-113 GRO No 2,800 Z 2,200 10 -28 Decreasing Decreasing NA -295 Yes -497 -83
Benzene Yes 6.9 5 10 -40 Decreasing Decreasing NA -2.2 Yes -2.7 -1.5
14-210 GRO Yes 3,700 Y 2,200 10 -4 No Trend  No Trend Stable NC NC NC NC
TFB-MW4B GRO Yes 43,000 DZ 2,200 10 -8 No Trend No Trend Stable NC NC NC NC
Benzene Yes 20D 5 10 -35 Decreasing Decreasing NA -2.7 Yes -3.5 -2
Toluene Yes 4,300 D 1,000 10 3 No Trend  No Trend Stable NC NC NC NC
Ethylbenzene Yes 1,900 D 700 10 17 Increasing  No Trend NA NC NC NC NC
Total Xylenes Yes 14,200 D 10,000 10 21 Increasing Increasing NA NC NC NC NC
Notes:

! Endpoint criteria are established from risk-based cleanup levels.
2 Concentration Stability determined from the coefficient of variation when no trend exists at the 80% confidence interval (C.L.).
Sen’s Slope is calculated for target analytes with decreasing concentration trends only.
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23.5 CONCLUSIONS

This section presents the conclusions based on a review of monitoring performed at the
SWMU 61, Tank Farm B site in 2014. The conclusions are as follows:

Groundwater Flow: The groundwater flow direction is interpreted to be to the
southeast in the upland area and appears to follow the site topography. Groundwater
flows directly east toward North Sweeper Creek in the lowland area.

MNA: The groundwater parameters obtained during 2014 provide evidence that
natural attenuation of petroleum hydrocarbons continues to occur at the site.

Free Product: Product was not observed in any well at the site in 2014.

Well 14-113: GRO and benzene have been detected above the endpoint criteria since
2003 but were detected below the endpoint criteria this year. The GRO concentration
exhibited a statistically significant decreasing trend for the first time in 2012, and
continues to show a decreasing trend in 2014. Benzene also exhibits a statistically
significant decreasing trend at both the 80 and 95 percent confidence intervals. The
Sen’s analyses for both GRO and benzene also indicate statistically significant
decreasing trends. TAH and TAqH have both exceeded endpoint criteria since
sampling began in 2007. Toluene, ethylbenzene, and total xylenes have remained
below endpoint criteria since 2003. This well, which represents downgradient
conditions, is located within the wetland and adjacent to North Sweeper Creek.

Well 14-210: GRO has been detected above the endpoint criteria since 2001 and
exhibits a stable trend. BTEX has remained below endpoint criteria since 2002. This
well is located at the base of the hill between the plume source area and North
Sweeper Creek, and it is located within the riverine wetland.

Well TFB-MW4B: GRO and BTEX have been detected above the endpoint criteria
since 2001 (with the exception of total xylenes, which were below the endpoint
criteria in 2001 and 2002). Based on the results of statistical analysis, the benzene
concentration is decreasing, with statistical significance at the 80 and 95 percent
confidence levels. Ethylbenzene and total xylenes concentrations show increasing
concentration trends. GRO and toluene concentrations are stable.

Sample location NL-04: Surface water and sediment samples were collected
immediately downgradient of well 14-113 in North Sweeper Creek. Surface water
has not exceeded the endpoint criteria since sampling began in 2007. GRO was not
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detected in sediment, but the method detection limit exceeded the endpoint criteria
due to high water content in the sample.

e A shoreline inspection of North Sweeper Creek revealed no observed petroleum
contamination.

23.6 RECOMMENDATIONS
GRO, BTEX, TAH, and TAqH concentrations in groundwater collected from monitored

wells at this site remain above their respective endpoint criteria. Concentrations of
ethylbenzene and total xylenes show increasing trends in well TFB-MW4B but are not
statistically significant. Natural attenuation is progressing at the site as evidenced by
elevated dissolved methane and ferrous iron in downgradient wells and onsite anaerobic
groundwater conditions as well as the decreasing concentration trends of GRO and benzene
in source area well TFB-MW4B. Endpoint criteria have not been exceeded in either the
surface water or sediment collected from North Sweeper Creek sample NL-04 since 2011
(four consecutive sampling events). Because of this and in conjunction with the decreasing
trends of contaminant concentrations in adjacent source area well TFB-MW4B, it is
recommended that surface water and sediment sampling at NL-04 be discontinued but that
shoreline inspections for visible evidence of contamination continue as prescribed.

It is recommended that all other monitoring at this site continue biennially as prescribed to
allow time for the remedy of MNA to be effective.
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24 SWMU 62, NEW HOUSING FUEL LEAK

This section presents the results of groundwater monitoring performed at the SWMU 62,
New Housing Fuel Leak site during September 2014. The remedy specified for this site in
the OU A ROD is free product recovery (Navy, ADEC, and EPA 2000). Additional post free
product recovery and MNA remedy are specified in the Final Decision Document for
SWMU 62, New Housing Fuel Leak (Navy 2006e). To comply with requirements specified
for this remedy, the Navy has conducted annual groundwater sampling and water
level/product thickness monitoring at the site. Groundwater samples are collected from wells
at the site to evaluate groundwater quality relative to Alaska groundwater cleanup levels

(18 AAC 75.345), to determine whether natural attenuation is occurring, and to monitor for

surface water protection.

The following sections present field and laboratory data resulting from monitoring activities
conducted at this site including: field measurements with an interpretation of groundwater
flow direction based on groundwater levels, a comparison of target analyte concentration
data to endpoint criteria specified in Section 3, a discussion of natural attenuation
conditions, evaluations of trends, conclusions based on the analyses, and recommendations
for future monitoring activities at the site. Site photographs are presented in Appendix I.

24.1 FIELD MEASUREMENTS

Depth-to-water and product thickness measurements were collected at 26 monitoring wells
at Sandy Cove on September 6, 2014 and at Eagle Bay on September 8 and 9, 2014. Eight of
the wells are located in the Sandy Cove Housing Area, and eighteen wells are located in the
Eagle Bay Housing Complex. Table 24-1 provides the measured depths-to-water (corrected
for product thickness, if present), the calculated groundwater elevations and the product
thicknesses if present. Groundwater elevations have been corrected for the presence of free
product in the wells with detectable thicknesses (Appendix D-1). Figures 24-1 and 24-2
show the locations of the wells in Sandy Cove and Eagle Bay Housing, respectively, relative
to the site features, the site topography and the interpreted groundwater flow directions.

The historic water level data indicate that the direction of groundwater flow in the main
aquifer beneath the site is to the west-southwest beneath Sandy Cove and to the west-
northwest toward East Canal beneath Eagle Bay. Groundwater elevations collected in 2014

were compared with historical data and are consistent with this interpretation.
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Table 24-1. 2014 Field Measurements for SWMU 62, New Housing Fuel Leak
Physical Measurements Water Quality Parameters
Groundwater Measured
Casing Depth-to- Surface Product Specific Dissolved
Elevation Water! Elevation  Thickness  pH Conductance Turbidity Oxygen Temperature Salinity = ORP
Well Location (st MLLW) (ft BTOC) (ft MLLW) (ft) (SU)  (mS/cm) (NTU) (mg/L) (°C) (%) (mV)
Sandy Cove Housing Complex
Groundwater
03-155 26.27 19.02 7.25 0 6.56 0.283 4 1.90 7.52 0.01 47
03-619 23.38 16.37 7.01 0 6.40 0.434 1 0.30 7.15 0.02 101
HMW-146-1 23.52 16.71 6.81 0 NP NP NP NP NP NP NP
MW-107-1 25.645 18.27 7.38 .04 FP FP FP FP FP FP FP
MW-134-10 23.94 16.84 7.10 0 NP NP NP NP NP NP NP
MW-134-11 26.53 18.18 8.35 0 6.95 0.799 1 0.00 7.95 0.04 -55
MW-146-1 24.42 17.20 7.22 0 6.56 0.371 6 0.00 8.76 0.02 18
MW-187-1 26.86 19.16 7.70 0 6.36 1.080 25 0.00 8.39 0.00 -89
Eagle Bay Housing Complex
Groundwater
03-101 26.01 22.20 3.81 0 NP NP NP NP NP NP NP
03-102 17.27 13.72 3.55 0 NP NP NP NP NP NP NP
03-103 18.93 15.47 3.46 0 NP NP NP NP NP NP NP
03-109 33.69 29.65 4.04 0 NP NP NP NP NP NP NP
03-898 14.83 12.26 2.57 0 NP NP NP NP NP NP NP
AMW-704 8.21 6.14 2.07 0 5.98 0.286 0 1.44 10.17 0.00 90
CTO-124-MW15 20.96 17.37 3.59 0 NP NP NP NP NP NP NP
HMW-303-3 31.64 27.47 4.17 0 NP NP NP NP NP NP NP
HMW-303-4 30.20 25.84 4.36 0 NP NP NP NP NP NP NP
HMW-303-11 30.35 26.35 4.00 0 NP NP NP NP NP NP NP
MW-303-7 26.07 21.51 4.56 0 591 0.347 0 0.00 8.81 0.00 -52
MW-303-8 27.20 22.56 4.64 0 NP NP NP NP NP NP NP
MW-303-12 25.64 21.18 4.46 0 NP NP NP NP NP NP NP
RW-303-4 26.31 21.87 4.44 0 NP NP NP NP NP NP NP
RW-303-13 8.98 6.13 2.85 0 6.20 0.384 0 3.95 11.75 0.00 191
RW-303-14 10.53 7.48 3.05 0 NP NP NP NP NP NP NP
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Table 24-1. 2014 Field Measurements for SWMU 62, New Housing Fuel Leak (continued)
Physical Measurements Water Quality Parameters
Groundwater Measured
Casing Depth-to- Surface Product Specific Dissolved

Elevation Water! Elevation  Thickness pH Conductance Turbidity Oxygen Temperature Salinity = ORP
Well Location (ft MLLW) (ft BTOC) (ft MLLW) (ft) (SU)  (mS/cm) (NTU) (mg/L) (°C) (%) (mV)
Eagle Bay Housing Complex (continued)
Groundwater
RW-303-15 31.26 27.30 3.96 0 NP NP NP NP NP NP NP
RW-303-16 11.02 7.41 3.61 0.61 FP FP FP FP FP FP FP
Surface Water
NL-09 NA NA NA NA | 631 0.705 33 7.27 9.04 0.00 94
Notes:

ICorrected if presence of product in the well.

NP — not planned to be measured

FP — free product, unable to be sampled

The reported casing elevation is the surveyed elevation residing in the NIRIS database.
The last groundwater parameter measurement prior to sample collection is reported.

SES-LTM/OM-9011-15-0184



Annual Groundwater and Landfill Monitoring Report Final
2014 Long-Term Monitoring, Operable Unit A May 28, 2015
Contract No. N44255-14-D-9011

LTM/OM / Task Order 05

Eight wells were sampled for petroleum contaminants between September 6 and 9, 2014.
Monitoring was performed at five well locations in Sandy Cove (03-155, 03-619, MW-134-
11, MW-146-1, and MW-187-1). Surface water protection monitoring was performed at
three well locations in Eagle Bay (AMW-704, MW-303-7, and RW-303-13). To assess the
effectiveness of the sorbent booms maintained in East Canal, one surface water sample
(NL-09) was collected in East Canal on September 9, 2014 downgradient of the free product
recovery trench and booms. Sediment was also collected at this location on September 9,
2014. Field measurements were recorded on the field forms and logbooks during monitoring
well sampling activities (Appendix A). Table 24-1 lists the final field measurements

recorded at each monitoring well prior to sample collection.

A review of the sampling data reported for the site indicates that parameters from three wells
(03-155, 03-619, and MW-187-1) did not stabilize and were sampled after three well
volumes were removed. The 2014 analytical results in these wells are generally consistent

with past analytical results and appear to be unaffected by the lack of stabilization.

Free product was detected in two wells, which were subsequently not sampled: MW-107-1
(Sandy Cove) and RW-303-16 (Eagle Bay) at 0.04 feet and 0.61 feet, respectively. At well
RW-303-16, 1.61 gallons (6.08 liters) of product was recovered during the 2014 LTM event
and managed per the Final Waste Management Plan (Navy 2014e). This well was not
planned to be sampled. Periodic free product recovery activities were performed in the Eagle
Bay Housing area at this site during October 2013 through September 2014. A total of

12.41 gallons of free product was recovered from the site during this time frame.
Additionally, sorbent booms (booms 2, 3 and 8) are being maintained monthly in East Canal
at the petroleum shoreline seep located immediately downgradient of the site’s product
recovery trench. Periodic free product recovery activities for this site are summarized in
Appendix J and the Remedial Action Summary Report, Free Product Recovery

(Navy 2014c).

A visual inspection of the East Canal shoreline was conducted to identify potential
petroleum migration from groundwater to East Canal. The eastern shoreline of East Canal
was inspected from the SWMU 62, New Housing Fuel Leak Area product recovery trench to
the culvert at the location of boom 9 downgradient from the Former Power Plant, Building
T-1451 site. A large petroleum seep, approximately 130 feet in length, is located along the
eastern canal shoreline immediately downgradient of the free product recovery trench.
Periodic free product recovery is currently ongoing in several upgradient wells at the Eagle
Bay site, and booms 2, 3, and 8§ are maintained monthly to manage the seep. Oily sediments,
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surface water sheen, petroleum odor, stressed vegetation, and iron staining were observed at
this location. Sheen and a light petroleum odor were also observed during the collection of
surface water/sediment sample NL-09 downstream of boom 3. This area was inundated
during the 2014 inspection due to the elevated water levels in East Canal. Water levels in East
Canal were uncharacteristically high due to irregular canal pump operation, which affected
inspection observations. Frequently elevated water levels in East Canal were causing the
upgradient booms to be less effective in controlling the migration of sheen. Results of the
visual shoreline inspections are summarized in Section 4.1.3.

24.2 TARGET ANALYTE RESULTS

Five groundwater samples collected from Sandy Cove wells and three groundwater samples
collected from Eagle Bay wells were analyzed for DRO. Tables 24-2 and 24-3 present the
analytical results for groundwater samples collected from Sandy Cove and Eagle Bay Housing
Areas, respectively. Figures 24-1 and 24-2 show the locations of the wells sampled and the
analytical results that exceeded endpoint criteria for the Sandy Cove and Eagle Bay Housing
Areas, respectively. Historical analytical results obtained for these locations are summarized
in Appendix C-1. Laboratory reports presenting the 2014 results are provided in Appendix F.

24.2.1 Sandy Cove Housing

DRO was detected above the endpoint criteria of 1,500 pg/L in groundwater collected from
four of the five wells sampled, ranging from 2,400 pg/L (well 03-155) to 9,000 pg/L (well
MW-134-11).
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Table 24-2.  Analytical Results for Petroleum-Related Chemicals at SWMU 62, New

Housing Fuel Leak — Sandy Cove Housing

Well Location Year DRO (ng/L)
03-155 2003 750
Plume Area 2004 1,660
2005 2,070
2006 1,500
2007 2,400 Y
2008 3,300 Y
2009 1,600 Y
2010 2,500 Y
2011 3,100 Y
2012 2,500 Y
2013 4,400 DY
2014 2,400 Y
03-619 2007 510 Y
Downgradient 2008 590Y
2009 510Y
2010 660 Y
2011 540 Y
2012 430 Y
2013 360 Y
2014 380Y
MW-107-1 2006 3,400
Plume Area 2007 4,000 Y
2008 4,100 Y
2009 3,400 Y
2010 4,400 Y
2011 3,600 Y
2012 2,900 Y
2013 2,700 Y
2014 FP
MW-134-11 2001 7,450
Plume Area 2002 NP
2003 NP
2004 NP
2005 3,500
2006 6,300 J
2007 5,600 Y
2008 4,700 Y
2009 5,600 Y
2010 4,900 Y
2011 4,800 Y
2012 7,100 Y
2013 4,300 Y
2014 9,000 Y
Endpoint Criteria 1,500
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Table 24-2.  Analytical Results for Petroleum-Related Chemicals at SWMU 62, New
Housing Fuel Leak — Sandy Cove Housing (continued)

Well Location Year DRO (ng/L)
MW-146-1 2007 12,000 Y
Plume Area 2008 12,000 Y
2009 6,800 Y
2010 13,000 Y
2011 11,000 Y
2012 7,700 Y
2013 9,000 Y
2014 6,100 Y
MW-187-1 2006 3,900
Plume Area 2007 3300 Y
2008 3,500 Y
2009 2,400 Y
2010 4,400 Z
2011 2,400 Y
2012 2,300 Y
2013 2,800 Y
2014 4,700 Y
Endpoint Criteria 1,500
Notes:

NP — not planned
FP — free product, unable to be sampled

Bold indicates reported concentration is greater than the endpoint criteria.
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Table 24-3.  Analytical Results for Petroleum-Related Chemicals at SWMU 62,
New Housing Fuel Leak — Eagle Bay Housing

DRO
Well Location Year (ng/L)
AMW-704 2006 2,500
Plume Area 2007 1,600 Y
2008 2,700 Y
2009 1,200 Y
2010 3,800 Y
2011 3,700 Y
2012 820Y
2013 1,500 Y
2014 1,700 Y
MW-303-7 2011 21,000 DY
Plume Area 2012 14,000 Y
2013 15,000 Y
2014 16,000 Y
RW-303-13 2006 3,400
Plume Area 2007 NP
2008 1,800 Y
2009 200Y
2010 2,100 Y
2011 2,300 Y
2012 56 Y
2013 430Y
2014 451]
RW-303-16 2006 10,000 J
Plume Area 2007 2,500 Y
2008 6,300 Y
2009 2,900 Y
2010 8,600 Y
2011 6,100 Y
2012 2,700 Y
2013 4,800 Y
2014 FP
Endpoint Criteria 1,500
Notes:

NP — not planned
FP — free product, unable to be sampled

Bold indicates reported concentration is greater than ADEC cleanup levels for groundwater used as

a drinking water source.

24.2.2 Eagle Bay Housing

Two of the three wells sampled (MW-303-7 and AMW-704) had DRO concentrations above
the endpoint criteria (1,500 pg/L) at 16,000 pg/L and 1,700 pg/L, respectively. DRO did not
exceed endpoint criteria in well RW-303-13.

Surface water collected at East Canal location NL-09, located downgradient of the recovery
trench boom, was analyzed for DRO, GRO, BTEX, and PAHs (for calculation of TAH and

TAqH). Because risk-based criteria have not been established for this site, surface water

SES-LTM/OM-9011-15-0184

24-8



Annual Groundwater and Landfill Monitoring Report Final
2014 Long-Term Monitoring, Operable Unit A May 28, 2015
Contract No. N44255-14-D-9011

LTM/OM / Task Order 05

results were compared to the South of Runway 18-36 endpoint criteria and State of Alaska

surface water criteria. Table 24-4 presents the surface water analytical results.

Concentrations of GRO (150 pg/L), TAH (21 pg/L), and TAqH (21 pg/L) were detected in
the surface water sample collected at location NL-09 above endpoint criteria of 114 pg/L,
10 pg/L, and 15 pg/L, respectively. DRO and indeno(1,2,3-cd)pyrene were not detected in
the surface water sample.

The sediment sample at location NL-09, located downstream of the recovery trench boom,
was analyzed for DRO, GRO, BTEX, and PAHs. Because risk-based criteria have not been
established for this site, sediment results were compared to the South Sweeper Creek

endpoint criteria. Table 24-5 presents the surface water analytical results.

DRO was detected in the sediment sample above the endpoint criteria (90.6 mg/kg) at a
concentration of 1,900 mg/kg. GRO and BTEX were not detected in the sediment sample;
however, the GRO method detection limit for this sample exceeded the 12.2 mg/kg endpoint
criteria due to a high water content in the sample. Phenanthrene and 2-methylnaphthalene
were detected below the endpoint criteria at concentrations of 0.0033 mg/kg and

0.0035 mg/kg, respectively.

Table 24-4.  Analytical Results for Surface Water at SWMU 62, New Housing Fuel Leak

DRO GRO Indeno(1,2,3-cd)pyrene TAH! TAqH?
Location Year (ug/L) (ng/L) (ng/L) (ng/L) (ng/L)
NL-09 2010 280J 230 Y 0.020 U 29 29J
2011 1,500Y 260Y 0.021U 36 37J
2012 110Y 150Y 0.020 U 21 22J
2013 390Y 130 Y 0.020 UJ 19 19 JX
2014 160Y 150Y 0.020 U 21 21J
Endpoint Criteria®* 250 114 0.28 10 15

Notes:

! TAH results were calculated by summing the detected concentrations of BTEX when one or more were detected and by summing the quantitation
limits when none were detected.

2 TAqH were calculated by summing the detections of BTEX and 16 PAHs when one or more were detected and by summing the
quantitation limits when none were detected.

3 The TAH and TAqH endpoint criteria are based on Alaska water quality standards as specified in 18 AAC 70.

4 Endpoint criteria for East Canal have not been established so endpoints for South Sweeper Creek were used.

Bold indicates reported concentration is greater than endpoint criteria.
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Table 24-5.  Analytical Results for Sediment at SWMU 62, New Housing Fuel Leak

Ethyl- Total 2-Methyl-
DRO GRO Benzene Toluene Benzene Xylenes naphthalene Phenanthrene

Location Year (mg/kg) (mg/kg) (mg/kg) (mgkg) (mgkg) (mg/kg) (mg/kg) (mg/kg)

NL-09 2010 39Y 69UJ 0.072U 0.072U0 0.072U 0.14U 0.0032 U 0.0032 U
2011 210Y 2.6] 0.036 U 0.036U 0.036U  0.06J 0.0010J 0.0033 U
2012 69Y 47U 0.051U 0.051U 0.051U 0.10U 0.0035 U 0.0035 U
2013 NC NC NC NC NC NC NC NC
2014 1,900DY 15U 051U 051U 0510 1.0U 0.0033J 0.085 X

En.d pqnllt 90.6 12.2 None None None None 0.0202 0.225

Criteria

Notes:

NC — not collected due to elevated water level

! Endpoint criteria for East Canal have not been established so endpoints for South Sweeper Creek were used.

2 Value is the method detection limit because the quantitation limit is greater than the risk-based endpoint criteria.
3 Method detection limit is elevated due to high moisture in the sample.

Bold indicates reported concentration is greater than endpoint criteria.

24.3 MONITORED NATURAL ATTENUATION

NAPs were collected at this site in 2014 to determine whether natural attenuation was occurring
in groundwater and to support the 5-year review process. Both laboratory analytical and field test
kit results are presented in Table 24-6. The 2014 data indicated that that biodegradation of
petroleum hydrocarbons is likely occurring by iron (II) reduction; sulfate reduction; and
methanogenesis as shown by elevated ferrous iron concentrations, depleted sulfates, and elevated
methane concentrations in comparison to background conditions. Water quality parameters
presented in Table 24-1, which were collected during 2014 support the evidence of continued
natural attenuation as shown by the reducing environment (low ORP) and dissolved oxygen
concentrations depleted within contaminant plumes. A more in-depth discussion of natural
attenuation is presented in Section 4.1.2.
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Table 24-6. 2014 Analytical and Field Measurement Data for NAPs for SWMU 62, New

Housing Fuel Leak
Laboratory-Reported Results Field Test Kit Results
Alkalinity Sulfate Dissolved Methane Carbon Ferrous Dissolved
Monitoring SM 2320B  300.0 RSK175 Dioxide!  Iron? Oxygen®
Well Location Purpose (mg/L) (mg/L) (ng/L) (mg/L) (mg/L) (mg/L)
Sandy Cove Housing
03-155 MNA 66 2.1 210 27 20 2
03-619 MNA 141 4.8 13 52 0 1.5
MW-107-1 MNA FP FP FP FP FP FP
MW-134-11 MNA 293 0.141] 8,900 100 70 0.05
MW-146-1 MNA 125 0.141] 5,900 100 30 1
MW-187-1 MNA 190 0.47 12,000 160 105 0
Eagle Bay Housing Complex
AMW-704 MNA 64 4.5 2,300 18 0.3 0.3
MW-303-7 MNA 119 1.4 2,500 500 37.5 0.05
RW-303-13 MNA 40 6.1 13U 37 0.1 4.5
RW-303-16 MNA FP FP FP FP FP FP

Notes:

FP — free product, unable to be sampled

I'Field test kit, CHEMetrics K-1910 and K-1920
2Field test kit, CHEMetrics K-6210

3 Field test kit, CHEMetrics K-7501 and K-7512

24.4 TREND EVALUATION

Statistical trend evaluations were conducted for target analyte concentrations in groundwater
in accordance with the CMP, Revision 6 (Navy 2014a). Trend evaluation is conducted only
for analytes that exceeded the endpoint criteria within the last three sampling events and had
a minimum of four data points. Results of Mann-Kendall and Sen’s trend evaluations are
summarized in Table 24-7. Worksheets and graphs are provided in Appendix H.
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Table 24-7. Concentration Trend Evaluation for SWMU 62, New Housing Fuel Leak

Highest Mann-Kendall Trend Sen’s Slope
Concentration 2-Tailed Test at
Last Three Mann- 80% C.I.
Exceeds Sampling Endpoint Sampling Kendall Statistically

Target  Endpoint Periods Criteria!  Periods Statistic Trend at 80% Trend at 95% Concentration | Median Significant Lower Upper
Well Analyte  Criteria (png/L) (png/L) (n) () C.I. C.I. Stability? Slope Trend Limit  Limit
Sandy Cove Housing
03-155 DRO Yes 4,400 DY 1,500 10 17 Increasing No Trend NA NC NC NC NC
MW-134-11 DRO Yes 9,000 Y 1,500 10 8 No Trend No Trend Stable NC NC NC NC
MW-146-1 DRO Yes 9,000 Y 1,500 8 -13 Decreasing No Trend NA -821 Yes -1333 -140
MW-187-1 DRO Yes 4,700 Y 1,500 9 -3 No Trend No Trend Stable NC NC NC NC
Eagle Bay Housing
AMW-704 DRO Yes 1,700 Y 1,500 9 -4 No Trend No Trend Stable NC NC NC NC
MW-303-7 DRO Yes 16,000 Y 1,500 4 0 No Trend No Trend Stable NC NC NC NC
Notes:

! Endpoint criteria are established from risk-based cleanup levels.
2 Concentration stability is determined from the coefficient of variation when no trend exists at the 80% confidence interval (C.1.).
Sen’s Slope is calculated for target analytes with decreasing concentration trends only.
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The following are the results of the statistical evaluation:
Sandy Cove Housing Wells:

e Well 03-155: DRO exhibits an increasing trend at the 80 percent confidence interval.

e Wells MW-134-11 and MW-187-1: The DRO concentrations exhibit no trend at
either the 80 or 95 percent confidence interval. The coefficients of variation indicate
the concentration is stable at each well.

e  Well MW-146-1: The DRO concentration exhibits a decreasing trend at the
80 percent confidence interval. The Sen’s evaluation indicates that the decreasing
trend is statistically significant, with a median slope of -821.

Eagle Bay Housing Wells:

e Wells AMW-704 and MW-303-7: The DRO concentrations exhibit no trend at either
the 80 or 95 percent confidence intervals. The coefficients of variation indicate the

concentrations are stable.

24.5 CONCLUSIONS

This section presents the conclusions based on a review of groundwater monitoring conducted
at the SWMU 62, New Housing Fuel Leak site in 2014. The conclusions are as follows:

e Groundwater Flow: The groundwater flow direction beneath Sandy Cove Housing is
interpreted to be west-southwest and to the west-northwest toward East Canal
beneath Eagle Bay Housing.

e MNA: The groundwater parameters obtained during the 2014 LTM event provide

evidence that natural attenuation of petroleum hydrocarbons continues to occur at the site.

e Free Product: Free product was observed in one Sandy Cove Housing well
(MW-107-1) at a thickness of 0.04 feet, and observed in one Eagle Bay Housing well
(RW-303-16) at a thickness of 0.61 feet. During the 2014 LTM event, 1.61 gallons
(6.08 liters) of product was recovered from this well. Periodic free product recovery
performed at the site from October 2013 through September 2014 recovered
12.41 gallons of product from wells 03-101, 303-102, and RW-303-15 and two
recovery sumps (Appendix J).

e Sandy Cove Housing 102, 107, and 146 Areas: Three areas of contamination that
exceeded endpoint criteria persist in the Sandy Cove Housing Area in 2014: an area of
DRO contamination on the southern side of the residential area encompassing wells
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03-155, MW-134-11, and MW-187-1; an area of DRO contamination on the north-
central portion of the residential area west of the General Store encompassing wells
MW-146-1 and MW-107-1; and an area of DRO and GRO west of Main Road,
upgradient of the airport terminal, encompassing wells MRP-MW2, MRP-MW3,
03-104, and 03-778 (Figure 24-1). The area west of Main Road consisting of DRO and
GRO is also part of the northern portion of the Area 303 contaminant plume (see
Figure 7-2). All areas of contamination appear to have not changed in size since 2013.
Conclusions for individual wells that are monitored are presented below:

o Well 03-155: DRO was detected above the endpoint criteria in 2014 for the
eighth consecutive sampling event and shows an increasing trend in
concentration at the 80 percent confidence interval. This well is located in the
southern-most plume.

o Well 03-619: DRO has remained below the endpoint criteria for eight sampling
events. This well is downgradient of the southern DRO contaminant plume.

o Well MW-107-1: DRO has been detected above the endpoint criteria since 2006
and exhibits a decreasing concentration at the 80 percent confidence interval.
This well is located within the central DRO contaminant plume.

o Well MW-134-11: DRO has been detected above the endpoint criteria in this well
from 2005 through 2014. This well exhibits no trend at either the 80 or 95 percent
confidence interval. This well is located within the southern-most contaminant
plume.

o Well MW-146-1: DRO has been detected above the endpoint criteria since 2007
and exhibits a decreasing concentration at the 80 percent confidence interval.
This well is located within the central DRO contaminant plume.

o Well MW-187-1: DRO has been detected above the endpoint criteria since 2006,
however it now exhibits no trend at either the 80 or 95 percent confidence
interval. This well is located in the southern DRO contaminant plume.

e Eagle Bay Housing: Three main areas of groundwater contamination were observed
at the Eagle Bay Housing Area in 2014. These areas were determined from 2014
LTM results and free product recovery activities performed between October 2013
and September 2014 (Appendix J). One area is associated with the East Canal
shoreline petroleum seep that is located downgradient of the product recovery trench
and encompasses the recovery trench and surface water/sediment sample location
NL-09. Wells sampled immediately east of RW-303-13 did not exceed endpoint
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criteria in 2014 (Figure 24-2). Contaminant concentrations in this area historically
have exhibited a “seesawing” effect which is illustrated specifically in the Mann-
Kendall trend graph for RW-303-13 (Appendix H). Similarly, the areal exceedance
of endpoint criteria has expanded and contracted over time. This change may be

related to year-to-year groundwater fluctuations.

The second area is located on the southeastern portion of the site crossing Main Road
and encompasses wells MW-303-07, MW-303-12, MW-303-8, RW 303-4,
HMW-303-03, and RW-303-16. This plume consists of floating free product and
dissolved-phase DROs. This plume appears to not have expanded in 2013 to include
well MW-303-8 due to the observance of free product.

The third area is located on the northern portion of the site encompassing the
monitoring locations (counter-clockwise on Figure 24-2): MW-303-39 (Area 303
well), 03-502, 03-107 (Area 303 well), HMW-303-11, RW-303-15, 03-102, CTO-124-
MW]15, and 03-101. This groundwater contamination plume contains both dissolved-
phase gasoline-range components and floating free product. Based on 2013 monitoring
data from Area 303, it is the southern portion of the newly defined Area 303 plume.

e Conclusions for individual wells that are monitored are presented below:

o Well AMW-704: The DRO concentration exceeded the endpoint criteria in 2014.
Statistical analysis shows the concentration is stable. This well is downgradient
and adjacent to East Canal.

o Well MW-303-7: DRO was detected above the endpoint criteria during all four
sampling events. The DRO concentrations exhibit no trend at either the 80 or
95 percent confidence intervals. This well is east of the Main Road in the

southeastern plume area.

o Well RW-303-13: DRO was detected below the endpoint criteria again in 2014,
which is the third consecutive event. The Mann-Kendall test indicates a
decreasing trend at the 80 percent confidence level, Sen’s evaluation indicates a
statically significant decreasing trend. This well is located upgradient and
adjacent to the free product recovery trench.

o Well RW-303-16: The DRO concentration has exceeded the endpoint criteria
since 2006. This well had free product and was not sampled in 2014. This well is
located on the south side of the site within the southeastern plume.
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o A shoreline inspection of East Canal again observed the presence of a petroleum
seep with extensive petroleum contamination located downgradient of the free
product recovery trench where booms are maintained to control sheen. Oily and
iron-stained sediments, stressed vegetation, surface water sheen, and petroleum
odor were observed along approximately 130 feet of the shoreline during the
inspection. Booms 2, 3, and 8 are maintained monthly in East Canal to manage the
seep.

o Surface water and sediment sample (NL-09): This sample was collected downgradient
of the maintained boom at this seep to determine the effectiveness of the boom in
preventing migration of sheen downstream. The surface water sample exceeded
criteria for GRO, TAH, and TAgH. The sediment sample exceeded criteria for DRO
in 2014.

24.6 RECOMMENDATIONS
Sandy Cove Housing Area

The central and southern areas of groundwater contamination in Sandy Cove Housing
appeared to be stable in size. This is confirmed by stable or decreasing contaminant
concentrations trends in all wells statistically analyzed in these two areas. Based on these
observations, it is recommended that monitoring at this site should continue as prescribed
for wells 03-155, 03-619, MW-107-1, MW-134-10, MW-134-11, MW-146-1, and
MW-187-1 to allow time for the remedy of MNA to affect changes to groundwater
contamination.

Eagle Bay Housing Area

Areas of groundwater contamination at Eagle Bay Housing Area appear to be stable or
decreasing in concentrations. Wells adjacent to the shoreline seep, AM-704 and RW-303-13,
remained at or below endpoint criteria for the second consecutive sampling event and
showed both stable and decreasing concentration trends, respectively. The petroleum
shoreline seep continues to flow and surface water and sediment (NL-09) collected
downgradient exceeded endpoint criteria for DRO, GRO, TAH, and TAqH. Indeno(1,2,3-
cd)pyrene has not exceeded endpoint criteria in surface water, but should be continued to
support the TAH/TAqH calculation. GRO, BTEX, 2-methylnaphthalene, and phenanthrene
have not exceeded endpoint criteria in sediment at NL-09 for the last five sampling events.
Therefore, it is recommended that sampling for these contaminants be discontinued.
Sediment at NL-09 will continue to be sampled for DRO.
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Because natural attenuation is progressing at this site and because past monitoring has
shown incremental changes to the site, it is recommended that all other monitoring at this
site continue as prescribed.

Because of the continued exceedance of groundwater criteria and because of the large
petroleum shoreline seep in East Canal downgradient from the site, the Navy may conduct
an additional remedial alternative analysis at SWMU 62, New Housing Fuel Leak site in the
future.
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25 TANKER SHED, UST 42494

This section presents the results of groundwater monitoring performed at the Tanker Shed,
UST 42494 site during 2014. The remedy specified for this site in the OU A ROD is free
product recovery (Navy, ADEC, and EPA 2000). The Navy and ADEC have selected MNA
with ICs as the post-free product recovery remedy for this site (Navy and ADEC 2005). To
comply with requirements specified for this remedy, the Navy conducts annual groundwater
sampling and water level/product thickness monitoring at the site. Groundwater samples are
collected from the wells to evaluate groundwater quality relative to Alaska groundwater
cleanup levels (18 AAC 75.345), to verify that natural attenuation is occurring, and to

monitor for surface water protection.

The following sections present field and laboratory data resulting from monitoring activities
conducted at this site including: field measurements with an interpretation of groundwater
flow direction based on groundwater levels, a comparison of target analyte concentration
data to endpoint criteria specified in Section 3, a discussion of natural attenuation
conditions, evaluations of trends, conclusions based on the analyses, and recommendations
for future monitoring activities at the site. Site photographs are presented in Appendix I.

25.1 FIELD MEASUREMENTS

Depth-to-water and product thickness measurements were collected at nine monitoring wells
on August 30, 2014. Table 25-1 provides the measured depths-to-water (corrected for
product thickness, if present), the calculated groundwater elevations and, if present, the
product thicknesses. Figure 25-1 shows the locations of the wells relative to the potential
source areas, site topography, and interpreted groundwater flow direction, which is to the
west-southwest, toward East Canal. Groundwater elevation data collected in 2014 were
compared to historical data and are consistent with this interpretation. Free product was
observed at one well (04-312) at a thickness of 0.01 feet.

Four groundwater samples were collected on August 30, 2014. One of these wells (04-601)
is a surface water protection monitoring well. Field measurements were recorded on the
field forms and logbooks during monitoring well sampling activities (Appendix A).

Table 25-1 lists the final field measurements recorded at each monitoring well prior to
sample collection. A review of the sampling data reported for this site indicates that prior to
sample collection the groundwater parameters at all wells stabilized to within specified
criteria.

SES-LTM/OM-9011-15-0184
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Table 25-1. 2014 Field Measurements for Tanker Shed, UST 42494
Physical Measurements Water Quality Parameters
Groundwater Measured
Casing Depth-to- Surface Product Specific Dissolved
Well Elevation Water! Elevation Thickness | pH  Conductance Turbidity = Oxygen  Temperature Salinity = ORP
Location (ft MLLW) (ft BTOC) (ft MLLW) (ft) (SU) (mS/cm) (NTU) (mg/L) (°C) (%) (mV)
04-175 11.34 6.44 4.90 0 6.86 0.305 1 0.00 9.68 0.01 -15
04-290 11.19 6.91 4.28 0 6.47 0.339 0 0.00 9.54 0.02 -9
04-301 11.35 6.55 4.80 0 NP NP NP NP NP NP NP
04-302 11.13 6.32 4.81 0 NP NP NP NP NP NP NP
04-306 11.17 6.79 4.38 0 591 0.792 0 0.00 10.47 0.00 -17
04-312 11.21 6.42 4.79 0.01 NP NP NP NP NP NP NP
04-313 11.35 6.46 4.89 0 NP NP NP NP NP NP NP
04-601 13.72 10.12 3.60 0 6.07 0.420 12 7.80 8.71 0.00 221
TS-03 9.61 6.42 3.19 0 NP NP NP NP NP NP NP
Notes:

ICorrected if presence of product in the well.

NP — not planned

The reported casing elevation is the surveyed elevation residing in the NIRIS database.

The last groundwater parameter measurement prior to sample collection is reported.
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25.2 TARGET ANALYTE RESULTS

The groundwater samples collected from wells 04-175, 04-290, 04-306, and 04-601 were
analyzed for DRO. Table 25-2 presents the analytical results. Figure 25-1 presents the
locations of the wells sampled and the analytical results that exceeded endpoint criteria.
Historical analytical results obtained for these locations are summarized in Appendix C-1.
Laboratory reports presenting the 2014 results are provided in Appendix F.

Groundwater collected from wells 04-175 (2,900 pg/L), 04-290 (3,800 pg/L), and 04-306
(4,600 png/L) contained DRO exceeding the endpoint criteria of 1,500 pg/L. DRO in
downgradient well 04-601 was below the endpoint criteria.

25.3 MONITORED NATURAL ATTENUATION

NAPs were collected at this site in 2014 to determine whether natural attenuation was
occurring in groundwater and to support the 5-year review process. Both laboratory
analytical and field test kit results are presented in Table 25-3. The 2014 data indicated that
biodegradation of petroleum hydrocarbons is occurring by iron (II) reduction; sulfate
reduction; and methanogenesis as shown by elevated ferrous iron concentrations, depleted
sulfates, and elevated methane concentrations in comparison to background conditions.
Water quality parameters presented in Table 25-1, which were collected during 2014 support
evidence of continued natural attenuation as shown by the reducing environment (negative
ORP) and depleted dissolved oxygen concentrations (0.0 mg/L) within the plume at the site.
A more in-depth discussion of natural attenuation is presented in Section 4.1.2.

254 TREND EVALUATION

Statistical trend evaluations were conducted for target analyte concentrations in groundwater
in accordance with the CMP, Revision 6 (Navy 2014a). Trend evaluation is conducted only
for analytes that exceeded the endpoint criteria within the last two sampling events and had a
minimum of four data points. Results of the trend evaluations are summarized in Table 25-4.
Worksheets and graphs are provided in Appendix H.

The following are the results of the statistical evaluation:

o Well 04-175: The DRO concentration exhibits a decreasing trend at the 80 percent
confidence interval. However, the Sen’s evaluation does not indicate a statistically
significant downward trend.

e Wells 04-290 and 04-306: The DRO concentrations exhibit no trend at the 80 or
95 percent confidence intervals. The coefficients of variation indicate that the
concentrations are stable.

SES-LTM/OM-9011-15-0184
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Table 25-2.  Analytical Results for Petroleum-Related Chemicals for Tanker Shed,

UST 42494
Well Location Year DRO (pg/L)
04-175 2001 16,900
Plume Area 2002 NP
2003 NP
2004 NP
2005 7,080 J
2006 11,000
2007 6,600 Y
2008 4,700 Y
2009 7,700 Y
2010 6,100 Y
2011 5,600 Y
2012 5,500 Y
2013 11,000 Y
2014 2,900 Y
04-290 2001 9,220
Plume Area 2002 NP
2003 NP
2004 NP
2005 2,890J
2006 9,000
2007 1,000 Y
2008 2,600 Y
2009 4,300 Y
2010 4,300 Y
2011 5,900 Y
2012 5,600 Y
2013 5,000 Y
2014 3,800 Y
04-306 2005 2,500J
Plume Area 2006 FP
2007 FP
2008 5,200 Y
2009 4,400 Y
2010 4,300 Y
2011 7,200 Y
2012 4,700 Y
2013 4,000 Y
2014 4,600 Y
04-601 2001 2,620J
Surface Water 2002 2,600
Protection Well 2003 1,000
2004 2,520
2005 2,850
2006 1,100
2007 180 Y
2008 120 Y
2009 100 YJ
2010 97U
2011 98Y
2012 280Y
2013 55H
2014 60Y
Endpoint Criteria 1,500
Note:
NP — not planned FP — free product, unable to sample

Bold indicates reported concentration is greater than the endpoint criteria.
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Table 25-3. 2014 Analytical and Field Measurement Data for NAPs for Tanker Shed,

UST 42494
Laboratory-Reported Results Field Test Kit Results
Alkalinity Sulfate Dissolved Methane| Carbon Ferrous Dissolved
Monitoring SM 2320B  300.0 RSK175 Dioxide!  Iron? Oxygen®
Well Location Purpose (mg/L) (mg/L) (ng/L) (mg/L) (mg/L) (mg/L)
04-175 MNA 120 0.53 1,600 32 40 0.2
04-290 MNA 106 0.97 1,000 60 40 0.05
04-306 MNA 97 020U 2,300 | 70 27.5 1.0
04-601 MNA 50 5.0 1.0J | 17 0.0 7.0

Notes:

! Field test kit, CHEMetrics K-1910 and K-1920
2 Field test kit, CHEMetrics K-6210

3 Field test kit, CHEMetrics K-7501 and K-7512

25.5 CONCLUSIONS

This section presents conclusions based on a review of groundwater monitoring conducted
at the Tanker Shed, UST 42494 site in 2014. The conclusions are as follows:

e Groundwater Flow: Based on the water levels measured in 2014, the interpreted
groundwater flow direction at the site is to the west, toward East Canal.

e MNA: The groundwater parameters obtained during 2014 showed evidence that
natural attenuation of petroleum hydrocarbons continues to occur at the site.

e Free Product: Free product was detected at one well (04-312) at a thickness of 0.01
feet.

e Well 04-175: DRO has been detected at a concentration above the endpoint criteria
every year sampled since sampling started in 2001. The DRO concentration exhibits
a decreasing trend at the 80 percent confidence interval. However, the Sen’s
evaluation does not indicate a statistically significant downward trend. Well 04-175
represents the upgradient, eastern edge of the contaminant plume.

o Well 04-290: DRO has been detected above the endpoint criteria every year sampled
since 2001, except for 2007. The DRO concentrations exhibit no trend at the 80 or
95 percent confidence intervals. The coefficients of variation indicate that the
concentrations are stable.

e Well 04-306: DRO remained above the endpoint criteria in 2013. DRO exhibits
statistically stable concentrations at the 80 and 95 percent confidence intervals. This
well is located within the center of the contaminant plume.

e Well 04-601: DRO remained below the endpoint criteria since 2006 (eight
consecutive sampling events). This well is a surface water protection well located

downgradient of the plume.
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25.6 RECOMMENDATIONS

Because natural attenuation is progressing at this site, it is recommended that all monitoring
at this site be continued as prescribed.
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Table 25-4. Concentration Trend Evaluation for Tanker Shed, UST 42494
Highest Mann-Kendall Trend Sen’s Slope
Concentration 2-Tailed Test
Last Two Mann- at 80% C.I.
Exceeds Sampling Endpoint Sampling Kendall Statistically
Target  Endpoint Periods Criteria! Periods Statistic Trend at 80% Trend at Concentration | Median Significant  Lower Upper
Well Analyte  Criteria (ng/L) (ng/L) (n) S) C.L 95% C.I. Stability? Slope Trend Limit Limit
04-175 DRO Yes 11,000 Y 1,500 10 -16 Decreasing  No Trend NA -250 No -800 0
04-290 DRO Yes 5,000 Y 1,500 10 8 No Trend  No Trend Stable NC NC NC NC
04-306 DRO Yes 4,600 Y 1,500 8 2 No Trend  No Trend Stable NC NC NC NC
Notes:

! Endpoint criteria are established from risk-based cleanup levels.
2 Concentration stability is determined from the coefficient of variation when no trend exists at the 80% confidence interval (C.1.).
Sen’s Slope is calculated for target analytes with decreasing concentration trends only.
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