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SECTIONONE Introducuou 

r « Cooratiòn RS), foer1y URS Greiner Woodward-Clyde, was confracted by the United 

fjj 
States Armï Coris ofEngineers on behalfofthe Umted States Army, Public Works (Army) to 
conduct long-term groundwater monitoring at Operable Umt B (OUB), Polelme Road Disposal 

m Area, Fort Richardson, Alaska OUB is a former Army disposal area for chemical warfare 
ittraimng materials OUB has been the subject of several environmental mvestigations, a 
feasibility study, and a treatability study. 

Long-term groundwater monitoring has two objectives, 1) collect data on groundwater 
Li contaminant trends, and 2) devise an appropriate long-term site monitoring plan. According to 

the Long-Term Groundwater Monitoring Work Plan, Operable Una B, Poleline Road Disposal 
IP 

Area, Fort Richardson, Alaska (WC 1997), eight rounds of sampling will be performed initially 
LU to evaluate groundwater contaminants over time. Seven rounds of sampling have been 

completed. The sampling dates were: November 1997, June 1998, October 1998, March 1999, 

¶fl 
October 1999, March 2000, and October 2000. This report summarizes the seventh round of 

Li sampling conducted in October 2000. 

URS S;ROJECTEDEE9OWOED4OS1tONG 1EPJA-GW-MONiTCNGOUND I OCTOOSNAPU,1G)WOMTrED.00O27-NaV-OO'FOE9O8UOW4 P 



SEUTIUNTWO Scope ei Work 

Tasks to be completed under the Long-Term Groundwater Monitoring Work Plan, Operable 

L 
Unit B, Polehne Road Disposal Area, Fort Richardson, Alaska (WC 1997) include the 
following: 

Conduct 8 rounds of groundwater sampling for volatile organic compounds (VOCs) in2O 
L momtormg wells at 01fB, and sample for natural attenuation parameters during the first 2 

rounds 

After each samplmg round, prepare a technical memorandum that includes the results of the 
sampling event, a description of changes in contaminant concentratiòns since the previous 
sampling event, and reconmiendattons for the next round of sampling 

Evaluate natural attenuation data after the first two rounds of sampling, and revise the 
sampling plan based on the evaluation 

Evaluate data alter the eight rounds of sampling are complete, and provide recommendations for 
future long-term monitoring needs. 
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SECTIUNTHREE EnviroHmental Setting 

[flJ 

3.1 LOCATION 

The Fort Richardson Army Post occupies 61,500 acres of land (Figure 3-1). OUIB is located on 
the Fort Richardson Army Post approximately 10 miles northeast of Anchorage, Alaska, i mile 
south of the Eagle River, and 0.6 miles north of the Anchorage Regional Landfill (Figure 3-2). 
Access tci the area is by Poleline Road, a gravel road that runs northeast southwest along a 

in powerline route and the Ekiutna Water Line. OUB is bisected by Bans Boulevard, a gravel road 
L extending from the Glenn Highway to Poleline Road. 

ED 

3.2 SITE DESCRIPTION 

01fB is a low-lying, relatively flat area, bordered by a wooded, 80-foot bill to the west, wetlands 
directly south and southwest of the main disposal area (Area 3 and Area 4), and low, wooded 
hills on the remaining borders (Figure 3-3). The area where buried waste was detected by 
geophysical survey is approximately 1.5 acres. The main disposal area was cleared of vegetation 
during a 1994 removal action. No significant revegetation has occurred. 

3.3 GEOLOGY 

Regional surficial deposits are fluvially reworked glacial sediments and glacial tills. These 
deposits appear to be up to 30 feet thick at the site and consist of unstratified to poorly stratified 
clays, silts, sands, gravels, and boulders. A basal till lies below the surficial deposits and 
overlies an advance moraine/till complex. Underlying the glacial sediments is bedrock 
composed of hard, black fissile claystone. 

The subsurface soils are dense glacial tills and generally silty sands with some gravel. Thin, 
discontinuous clay lenses were observed rarely. Observations during drilling confirm a typical 
fluvio-glacial setting; an heterogeneous system of discontinuons, relatively permeable channels 
with intervening denser, less permeable sediments. 

3.4 HYDROGEOLOGY 

Four water-bearing intervals have been identified at OUB, I) a perched interval, 2) a shallow 
interval, 3) an intermediate interval, and 4) a deep aquifer. The detection of contaminants in all 
four intervals suggests that they are interconnected to some degree. Observations made while 
drilling indicate that the saturated intervals are separated by zones of very dense, low porosity, 
compact tills. The compact tills are dry or slightly moist. 

The perched interval was observed in borings drilled between Area A-2 and the wetlands, and in 
Area A-3 (Figure 3-3). The top ofthe perched interval was encountered at 4 to 1 0 feet below 
ground surface (bgs), and the bottom was at 6 to i 2 feet bgs. The average thickness of the 
perched interval is approximately 5 feet. The perched interval is recharged mainly by surthce 
water from the wetlands, although some recharge also occurs from precipitation. The only 
monitoring well installed in the perched interval is MW-1 4 (AP-3 746). 

The shallow, saturated interval is an average of 10 feet thick; the top was encountered at 20 to 25 
feet bgs, and the bottom was at 28 to 36 feet bgs. Groundwater elevations indicate that shallow 
groundwater is flowing in a north-northeast direction. Because of the localized nature of water- 
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bearing zones at this site, it is difficult to determine whether the water-bearing units are 

:hychaulically connected between wells The shallow interval is recharged by water from the 
discontinuous perched interval and by infiltration ofprecipitation. 

'r The mtermediate interval was observed while clnihug monitoring well MW-16 (M-3748) The tsaturated portion of the mtennechate interval was encountered at approximately 65 to 95 feet bgs in 
MW-16 (AP-3748) The interniethate saturated interval does not correlate with the other deep wells 

r on site, suggesting that it is an isolated lens with limited continuity There may be several Isolated 
lenses of saturated material within the intermediate interval. 

Five monitoring wells at OUB penetrate the deep aquifer, the top of which was encountered from 
approximately SOto 125 feet bgs. The deep aquifer is an advance moraine/till complex with 
thickness varying from 3 to 40 feet Groundwater elevations indicate that the flow direction in the 
deep aquifer is locally to the northeast and regionally to the northwest Available data indicate that 
the deep aquifer below the site is flot connected with deep aquifers used for drinking water wells in 
the community of Eagle River (over i mile northeast). 

rr The deep aquifer overlies a claystone bedrock unit with unknown thickness. Four of the five deep 
wells at 01fB peneträte the bedrock unit, and the well screens extend slightly into the bedrock. The 
top of bedrock was encountered from 120 to 170 feet beneath the site. 

The ultimate discharge area of the water-bearing intervals at OUB is probably the Eagle River, 
approximately I mile north of the site (Figure 3-2). The Eagle River flows into the Knik Arm of 
Cook Inlet approximately 5 miles northwest of OUB. The river is not used as a drinking water 

IP source. 

rn 3.5 LAND USE 
LU The land surrounding OUB currently is used for Aimy training activities and recreational 

purposes. The Eklutna Water Line, a pipelinewhich supplies Anchorage and part ofthe Eagle 

L: 
River community with drinking water from Eldutna Lake (over 1 5 miles from the site), runs 
immediately west of the site. 

ir At present, there are no plans for development ofthe OUB. Yield from the perched, shallow, and 
b intermediate saturated intervals may be too low to supply an average household, and installation 

of septic systems would preclude use of the shallow or perched intervals for drinking water. The 
FF deep aquifer may provide sufficient yield for drinking water wells; however, future development 
LL of the deep aquifer for this purposé is unlikely, due to the proximity of the Eldutna Water Line. 

LE 
3.6 HISTORY OF INVESTIGATION ACTIVITIES 

Several investigations and a removal action have been conducted at OUB since its discovery in 

fr 
1990. A brief summary of these activities is presented as follows: 

In 1990 and in 1992, Environmental Science & Engineering, Inc. (ESE) conducted site 
investigations that included a geophysical survey, soil borings, a soil gas survey, monitoring Lwell installation, groundwater sampling, a water level survey, and aquifer (slug) tests (ESE 
1990, 1991, and 1993). 
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SECTIONTHREE Environmental Setting 

In 1993, OHM conducted a rapid response remòval action within areas A-3 and A-4 (OHM 
1993). 

In 1994 and in 1995, the Cold Region Research and Engineering Laboratory (CRREL) 
conducted geophysical surveys (CRREL 1994, 1995). 

In 1995, URS (then Woodward-Clyde) performed a remedial mvestigation (Rl) that consisted 
of surface and subsurface soil sampling, groundwater sampling, and installation of several 
new monitoring wells (URS 199%). 

In 1995, URS conducted a human health nsk assessment (HHRA) that included groundwater 
sampling and modeling (URS 1995b). 

In 1996, URS prepared a feasibility study (FS) to determine remedial alternatives (URS 
1996). 

In 1996, URS performed an ecological risk assessment (ERA) in conjunction with an HHRA 
(URS 1997). 

In 1996, URS conducted a treatabiity study that provided data concerning soil vapor 
extraction (SVE) and air sparging. The study also included groundwater sampling and soil 
borings. (URS 1997). 

w. For several days in i 996, URS conducted a soil vapor extraction (SVE) evaluation study that 
included installing additional soil borings and soil/groundwater sampling (URS 1997). 

JJT In 1997, URS conducted a design verification study to evaluate the applicability of six-phase 
heating (SPH) as an in situ technology for remediating solvent-contaminated soils. The study 

:Ti 
included soil borings and surface and subsurface soil sampling (URS 1998). 

LU In 1998, URS performed a duel-phased, high vacuum extraction (UVE) treatability study that 
included groufidwater sampling, installing additional soil borings and monitoring wells, and 

[[. 
subsurface sampling. (URS 1999). 

Based on the success of SPH on soils, an additional design verification study was conducted in 
¡Fn 1999. This recent design verification study -evaluated the applicability of SPH as an in situ 
L'! technology for remediating solvent-contaminated groundwater. New soil borings, surface and 

subsurface soil samples, and groundwater samples were collected (URS 2000). 
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SECTIONFOUR Field Procedures 

Monitoring wells selected for sampling during the initial eight rounds of the long-term 
groundwater momtormg program are shown on the site map (Figure 3-3) The rationale for 
sampling each well is presented in the Long-Term Groundwater Monitoring Work Plan 
Operable Unit B, Polehne Road Disposal Area, Fort Richardson, Alaska (WC 1997) Standard 
operating procedures were used for sample collection, containenzation, labeling, packaging, and 
sample transport The procedures follow the guidelines established within the Groundwater 
Monitoring Plan (WC 1997). 

Field tasks for the seventh round of groundwater monitoring included the following: 

Initial headspace readings of vapors in each monitoring well along with thé measurement of . 

static water levels 

Collecting field measurements for dissolved oxygen, pH, salinity, specific conductivity, 
temperature, and turbidity 

Purging and sampling up to 20 monitoring wells for VOCs 

4.1 FIELD MEASUREMENTS 

Initial headspace measurements for VOC were collected using a photoionization detector (PD) 
with an 11.7 lamp. Measurements of depth-to-water, pH, specific conductance, salinity, 
temperature, turbidity, and dissolved oxygen were recorded at each groundwater sampling 
location. Field measurements, collected at each location are summarized in Table 4-1. Results of 
the field measurements are presented in Section 5 of this report. 

4.2 GROUNDWATER SAMPLING 

Groundwater samples were collected in accordance with procedures and protocols presented in 
Sections 4 through 7 of the Long-Term Groundwater Monitoring Work Plan and Addendum Na 
J. Samples were collected using dedicated tubing and a submersible pump. Results of the 
laboratory analyses performed on groundwater are presented in Section 5 of this report. 
Laboratory reports are provided in Appendix A. 

4.3 INVESTIGATION DERIVED WASTE 

LAll investigation-derived waste (IDW) generated during the field investigation (e.g., equipment 
decontamination fluids, well purge water, and miscellaneous wastes) was containerized during 

r sampling activities and transported to a U.S. Army Corps of Engineers designated treatment area. 
Handling and final disposal of all wastes were managed by the contractor under guidance from 
the Corps of Engineers. 
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E 
SECTIONFOUR Fielst Procedures 

U 4.4 DEVIATIONS FROM THE LÔNG-TERM ÓROUNDWATER MONITORING H. 
WORKPLAN 

r This section lists and describes conditions or actions that resulted in deviations from the work 
plan In general, changes and problems encountered during sampling activities include 
insufficient groundwater for sampling, changes to sampling procedures due to field conditions, 

r and damaged momtormg wells The following deviations from the work plan occurred dunug 
this sampling event: 

No groundwater.was encountered in monitoring well MW-14 (AP-3746). This monitoring 
well was also dry dining the 1997, 1998, and 1999 sampling rounds. 

MW-4 (AP-40 14) contained less water (0.25 feet) than was necessary to operate the 
submersible pump; therefore, it was not sampled. 

MW- 17 (AP-3 749) was not sampled because this monitoring well represents a background 
well, instead of a down-gradient well. 

U 
URS 
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SECTIONFIVE Resulté awl Discussion 

Groundwater samples were collected from i S of 22 groundwater wells at OUB between October 

: lo and 13, 2000 The depth to water was measured dunng well gaugmg (prior to purging each 
well for sampling) and was used with the elevation of the top of casing to calculate the water r level elevation at each momtormg location Two quality control duplicate samples, one matrix 

Lspike/matrix spike duplicate sample, and an equipment nnsate sample were collected Tables 
5-1 though 5-1G summarize the October 2000 results and provide historical analytical results for 
VOCs detected in OUB groundwater samples. Figure 5-lis a graphical display of the 
chlorinated solvent degradation pathways 

Table 5-42 presents the VOCs that exceeded the maximum contaminant levels (MCL5). The 
MCL for trichloroethene (0.005 mg/l) was exceeded in 12 wells, with the concentrations ranging 

L from 0.013 to 3.10 mg/l. The VOCs benzene, carbon tetrachloride, l,1-dichloroethene, cis-1,2- 
dicloroethene, trans-1,2-dichloroethene, PCE, 1,l,2-tnchloroethene, and vmyl chloride also had 
concentrations that exceeded the MCLs in six wells. These wells represent a combination of 

Ji shallow and deep aquifer samples covering most of the site area. 

Several remedial activities, which may have impacted the concentration of contaminants iIi the 

Lgroundwater, have occurred at the site. The most recent remedial effort was six-phase soil and 
groundwater heating in Area A-3. Concentrations of primary VOCs (1,1,2,2-tetrachioroethane, 

ir! TCE, nd PCE) were reduced in groundwater samples collected from several wells (MW-19, 

LMW-23, MW-24, MW-21) as a result of the six-phase heating test conducted in the summer and 
fall of 1999. The impact of the 1999 test was limited to a small area (5,500 &). Because of the 
slow groundwater flow at the site (6.0 x i o feet/day), it may take from several months to 
several years before lower concentrations of contaminants are observed in wells away from the 
test area. 

q. Isoconcentration maps for 1,1 ,2,2-tetrachioroethane, PCE, and TCE are presented in Figures 5-2, 
5-3, and 5-4, respectively. 

L 5.1 HEADSPACE MEASUREMENTS 

Headspace measurements were recorded at I 8 monitoring wells (Table 5-1 3). Measurements 

L 
using an organic vapor monitor showed no volatile organic vapors in the headspace of 16 
monitoring wells. The remaining 2 monitoring wells had headspace values of 2.6 and 117.5 parts 
per million (ppm). 

5.2 GROUNDWATER ELEVATION 

L 
Table 5-14 summarizes OUB monitoring well water level measurements. The first groundwater 
samples were collected in November 1995 at the end ofa wet summer and fall. Groundwater 
level measurements were collected every month starting November 1, 1995 and ending October 
2, 1996. Water level measurements were also collected during each groundwater sampling 
round. 

M 
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TABLE 5-11 

r SAMPLE CROSS REFERENCE SHEET L OCTOBER 2000 GROUNDWATER SAMPLES 

OPERABLE UNIT B, POLELINE ROAD DISPOSAL AREA 

FORT RICHARDSOÑ, ALASKA 

Well ID API Number Field Sample ID Laboratory Sample ID Sample Type 

MW-01 AP-4011 00-PRDA-506-WA ¡(20814106 ES 

MW-02 AP-4012 00-PRDA-507-WA 1(20814107 ES 

MW-03 AP-4013 00-PRDA-511-WA K20814111 ES 

MW-05 M-4015 00-PRDA-513-WA 1(20814113 ES 

MW-06 AP-4016 00-PRDA-520-WA 1(20814121 ES 

MW-07 AP-4017 00-PRDA-512-WA 1(20814112 ES 

Mw-08 AP-4018 00-PRDA-510-WA K20814110 ES 

MW-09 M-4019 00-PRDA-5Û3-WC 1(20814103 ES 

MW-09 AP-40 19 00-PRDA-504-wA 1(20814104 Dup 

Mw-12 AP-3744 00-PRDA-505-WA K20814105 ES 

MW-13 M-3745 00-PRDA-509-WA ¡(20814109 ES 

MW-15 AP-3747 00-PRDA-502-WA 1(20814102 ES 

MW-16 M-3748 00-PRDA-501-WA 1(20814101 ES 

MW-19 AP-3981 00-PRDA-516-WA K20814117 ES 

MW-20 M-3982 00-PRDA-508-wA 1(20814108 ES 

MW-21 AP-3983 00-PRDA-514-WA ES 

MW-21 M-3983 00-PRDA-515-WA K20214115 Dup 

MW-22 M-3984 00-PRDA-519-WA 1(20814120 ES 

MW-23 M-3985 00-PRDA-517-WA 1(20814118 ES 

MW-24 AP-3986 00-PRDA-518-WA K20814119 ES 
LB 00-PRDA-516-WR 1(20814116 EB 

Notes: Dup duplicate 
ES = Environmental sample 

ILEB = Equipment blank 

S:\Proiects\Federal\74-F0E9408U.00\Long Term-GW-Monitoring\Round 7 (OctOOSampling)\Round7xls 
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TABLE 512 

r VOLATILE ORGANIC COMPOUNDS THAT EXCEEDED MCLS 

L OCTOBER 2000 GROUNDWATER SAMPLES 

. 

OPERABLE UNIT B, POLELINE ROAD DISPOSAL AREA 
\. FORT RICHARDSON, ALASKA 

MCL Concentration* Monitoring 
Compound (mg(L) (mg(L) Well IO API No. 
Benzene 0.005 0.0061 MW-21 AP-3983 
Carbon Tetrachloride 0.005 0.005 MW-22 M-3984 
1,1-Diobloroethene 0.007 0.018 MW-21 M-3983 

0.0095 MW-23 M-3985 
0.0074 . MW-24 M-3986 

cis-1,2-Dichloroethene 0.07 0.50 MW-5 AP-4015 
0.26 MW-7 M-4017 
1.40 MW-21 M-3983 

0.079 MW-22 M-3984 
0.28 MW-23 M-3985 
0.28 MW-24 M-3986 

trans-1,2-Dicbloroethene 0.1 022 MW-21 M-3983 
Teach1oroethene 0.005 0.032 MW-S M-4015 

0.068 MW-21 M-3983 
0.06 MW-22 M-3984 

0.0 15 MW-23 M-3985 
0.013 MW-24 M-3986 

1,12-Trich1oroethañe. 0.005 0.013 MW-5 AP-4015 

0018 MW-7 M-4017 
0.036 MW-21 M-3983 

0.0067 MW-22 M-3984 
0.0051 MW-24 M-3986 

Tñthloroethene 0.005 0.038 MW-1 A1'-4011 

0.062 MW-3 AP4013 
2.20 MW-5 M-4015 
0.013 MW-6 M-4016 
0.73 MW-7 M-4017 
0.054 MW-12 M-3744 
Oil MW-13 kF-3745 
(125 MW-15 M-3747 
3.10 MW-21 M-3983 
2.30 MW-22 M-3984 
0.68 MW-23 M-3985 
0.53 MW-24 M-3986 

Vinyl Chloride 0.002 0.0028 MW-21 M-3983 

NOTES: 

w mgIL = milligram per liter 
LOnly those concentrations that exceed M&ximum Contaminant Levels (MCLs) 

I are shown 

S:\Projeds\Federal\74F0E9408U.00\Long Terrn-GW-Monitcñng\Round 7 (Octßosampling)\Round7.ds 

'ti .$*_ 



TABLE 5-13 H 

MONITORING WELL HEADSPACE VALUES 
OCTOBER 2000 GROUNDWATER SAMPLES 

.fn 

OPERABLE UNIT B 

FORT RICHARDSON, ALASKA 

Headspace 
Monitoring Measurement 

Well API No. Saturated Interval (ppm) 

MW-2 ftP-4012 Shallow 0.0 

MW-3 ftP-4013 Shallow 0.0 

MW-8 AP-4018 Shallow 0.0 

MW-12 AP-3744 Shallow 0.0 

MW-13 AP-3745 Shallow 0.0 

MW-15 AP-3747 Shallow 0.0 

MW-17 AP-3749 Shallow Not Sampled 

MW-19 ftP-3981 Shallow 0.0 

MW-20: AP-3982 Shallow 0.0 

MW-21 AP-3983 Shallow 2.6 

MW-22 AP-3984 Shallow 117.5 

MW-23 AP-3985 Shallow 0.0 

MW-24 AP-3986 Shallow 0.0 

PZ-1 AP-3989 Shallow 0.0 

MW-14 AP-3746 Perched Not Sampled 

MW-5 AP-401 5 Shallow-Intermediate 0.0 

MW-4 AP-4014 Intermediate 0.0 

MW-1 AP-401 1 Deep Not Sampled 

MW-6 AP-4016 Deep 0.0 

MW-7 AP-4017 Deep 0.0 

MW-9 ftP-4019 Deep Not Sampled 

MW-16 AP-3748 Deep 0.0 

S:\Projects\Federal\74-FOE94OBU.00\Long -Term-GW-Monitoring\Round 7 (OctoûSampling)\Round7.xls 
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L 
SECTION six Conclusions 

Nme rounds of groundwater data have been collected from October 1995 through October 2000 

E 
During this time, several remedial activities occurred at the site that may have impacted the 
concentration of contaminants in the groundwater (see Section 3 6) Variability in the 
concentration of contaminants from one round to the next has made it difficult to identify clear 
trends However, in groundwater collected from several wells, the concentrations of primary 
VOCs (1,1 ,2,2-tetrachloroethane, TCE, and PCE) were reduced as a result of the 1999 Six-Phase 
Heating test. The impact of the 1999 test was limited to a small area (5,500&). Because of the 

E slow groundwater flow at the site, it may take from several months to several years for the 
concentration of contaminants in groundwater to be impacted at wells away from the test area. 
Three rounds of groundwater samples have been collected since the system was shut off in 
October 1999. 

The concern has been raised that the solvents left in the soil, treated by SPH in I 999, may 
continue to impact the groundwater The concentration of solvents that were observed in the 
groundwater samples collected for the October 2Q00 round generally were similar to the 
concentrations reported in.the two previous sampling rounds. The concentration of 1,1,2,2- 
tetrachioroethane decreased significantly in MW-1 9 (from 0.04 mg/l to 0.9003 mg/l) and slightly 
in MW-22 (from 1.10 mg/I to 0.92 mg/I). Slight increases were observed in the concentration of 
1,1,2,2-tetrachioroethane in MW-23 (from 0.32 mg/I to 0.42 mg/I) and MW-24 (0.14 mg/I to 
0.23 mgII). Wells MW-19, MW-22, MW-23, and MW-24 are located within or immediately 
adjacent to the area treated in 1999. The concentration of TCE was lower in the October 2000 
samples collected from these wells compared those samples collected in March 2000. This data 
suggests that solvents remaining ni the soil are not having a significant impact on groundwater 
concentrations» 
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