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EXECUTIVE SUMMARY 

‘. 1 

I I 

.d 
\ 

This report presents the results of an underground storage tank 

(UST) release investigation conducted by Harding Lawson Associates (HLA) for 

the U.S. Army Corps of Engineers (USACE), Alaska District. This project was 

assigned to HLA as Delivery Order No. 0012 under Indefinite Architect-Engineer 

Services Contract No. DACA85-91-D-0008. 

The release investigation was conducted at Site 4, Building 35752 

to 1) assess the presence and concentrations of petroleum hydrocarbons and 

related chemicals in the soil and groundwater, 2) evaluate the need for reme- 

diation, and 3) provide site-specific data for development of a corrective 

action plan for contaminated soil and groundwater, as appropriate. 

Fieldwork was conducted at the site from August 22 through Septem- 

ber 2, 1993, and consisted of drilling and sampling six soil borings, 

installing two new monitoring wells, and sampling surface-water and sediment 

from two water ponds west of the site. The sample results are compared to ~ 

maximum contaminant levels (MCLs) in groundwater and Alaska Department of -. 

Environmental .Conservation (ADEC) cleanup levels specified in Title 18, Alaska 

Administrative Code, Chapter 78.315 (18 AAC 78.315) for soil, and are included 

in section 5. Potential remedial alternatives are identified in the 

Corrective Action Plan (section 6). 

Results and conclusions from the investigation are summarized as 

follows: 

1091R vi 
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. Petroleum hydrocarbon concentrations detected in borings were 
above ADEC cleanup levels estimated for the site. 

l Polychlorinated biphenyl (PCB) concentrations were detected in 
soil borings. If results of quantitative risk assessment confirm 
that PCB concentrations pose unacceptable risk to human health, 
solvent extraction or excavation and offsite landfilling is 
recommended. '. 

If results of the proposed quantitative risk assessment confirm 
that concentrations pose some risk to human health, possibly lim- 
ited action (site capping), bioremediation, or a combination of 
the two alternatives is recommended. 

If results of the proposed quantitative risk assessment confirm 
that concentrations do not pose unacceptable risk to human health, 
a no-action alternative is recommended. 

l Benzene was detected above the MCL in groundwater at Monitoring 
Well AP-2982. No remedial measures are recommended at this time, 
except to continue monitoring groundwater for continuing decreases 
in contaminant concentrations. 

. Petroleum hydrocarbon, PCB, and lead concentrations were detected 
in sediment from the ponds in the vicinity of Building 35752. 
Cleanup levels for sediment have not been estimated for this site. 
A risk assessment is recommended to evaluate the significance of 
detected concentrations. 

1091R vii 
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1.0 INTRODUCTION 

The U.S. Army Corps of Engineers (USACE), Alaska District, 

retained Harding Lawson Associates (HLA) to perform an underground storage 

tank (UST) re 

Transmitter s 

assigned this 

Indef inite Arc hitect-Engineer Serv ices Contract No. DACA85-91-D-0008. The 

Scope of Work (SOW) was authorized by Mr. James Rich, the USACE's Con- 

tract ing/Ordering Officer, on April 14, 1993. 

1.1 OBJECTIVES 

ease investigation at Site 4, Building 35752,- High-Frequency 

te (Site 4), Fort Richardson, Alaska (Plate 1). The USACE 

project to HLA as Delivery Order No. 0012 under the terms of 

The Fort Richardson UST release investigation was conducted to 

1) assess the presence and concentrations of petroleum hydrocarbons and 

related chemicals in the soil and groundwater at the former UST locations, 

2) evaluate the need for remediation, and 3) provide site-specific data for 

develapment of a Corrective Action Plan (CAP) for contaminated'soil and 

groundwater, as appropriate. 

This UST release investigation was conducted in accordance with 

Title 18, Alaska Administrative Code, Chapter 78 (18 AAC 78). 

1091R 
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1.2 SUTIMARY 

This report documents the results of the Site 4 UST release 

investigation and presents HLA's recommendations for corrective actions. Sec- 

tion 2 provides background information on Site 4, HLA's field sampling pro- 

gram and results are summarized in sections 3 and 4, respectively. Section 5 

presents the significance of findings. 

Following review of the draft site assessment/release investi- 

gation (SA/RI) and CAP, this final SA/RI CAP was prepared by HLA incorporating 

appropriate USACE, Fort Richardson Directorate of Public Works (DPW), and 

Alaska Department of Environmental Conservation (ADEC) comments. Appendix A 

contains these comments. 

1 
i 

1 

.A 
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2.0 BACKGROUND 

2.1 PROJECT LOCATION 

Fort Richardson is bounded by the City of Anchorage to the south 

and west, by Elmendorf Air Force Base to the west, by Knik Arm to the north 

and west, and by the Chugach Mountains to the south and east (Plate 1). The 

main cantonment area, which includes an airfield and numerous roads and struc- 

tures, is located within Townships 13 and 14 North, Ranges 2 and 3 West, of 

the Seward Meridian. The Glenn Highway bisects Fort Richardson south of the 

main cantonment area. 

Site 4 is located in the southwest area of Fort Richardson at 

Building 35752, near Ship Creek and the intersection of the Glenn Highway and 

Mu1 doon Road. 

2.2 HISTORY OF FORT RICHARDSON 

Fort Richardson was established northeast of Anchorage, Alaska, in 

1940, under the command of the Alaskan Defense Force, which was redesignated 

the Alaskan Defense Command in 1941, Approximately 7,800 U.S. Army personnel ' 

were stationed on post. Fort Richardson was utilized as a staging area and 

supply point during World War II, when troop strengths increased to over 

15,500. In 1947, the Alaskan- Defense Command was reorganized as the U.S. 

Army, Alaska (ESE, 1983). 

1091R 3 
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In 1950, use of the Fort Richardson property was divided betwEen 

the Army and the U.S. Air Force. The Army established a new cantonment area 

on the northern portion of the property, while the Air Force established 

Elmendorf Air Force Base on the southern portion of the property. In 1963, 

the U.S. Army, Alaska, was reorganized into the 172nd Infantry Brigade. Since 

1986, Fort Richardson has been under the command of the 6th Infantry Division 

(Light) (6th ID) (DOEH, 1990). 

2.3 POPULATION 

Fort Richardson lies within the boundaries of the Municipality of 

Anchorage. The post is currently staffed by about 1,200 civilians and 4,200 

military personnel (U.S. Army, 1993). Estimates indicate that roughly one- 

third of the assigned military personnel live off post. 

2.4 CLIMATE 

Fort Richardson is located in a climatic transition zone between 

the maritime climate of the coast and the continental climate of interior 

Al as ka . The mean annual temperature is 38.2 degrees Fahrenheit.(oF). Mean 

monthly temperatures range from 13.8oF in January to 5O.OoF in July (NOAA, 

1987). 

The mean annual total precipitation for Fort Richardson is approx- 

imately 15.7 inches (Patric, et. al., 1992) with almost half of the 

1091R 
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precipitation occurring in July, August, and Septembr. The total precipita- 

tion includes a mean annual snowfall of about 65 inches. The driest period 

occurs from January through May (GACC, et. al., 1975). 

The area is moderately to very cloudy throughout the year, nith 

approximately 234 cloudy days and 65 partly cloudy days. Heavy fog occurs 

approximately 22 days each year (E&E, 1991). 

2.5 REGIONAL GEOLOGY 

Fort Richardson is situated between the Chugach Mountains to the 

south and east, and Knik Arm of Cook Inlet to the ncrth and west (Plate 1). 

Deposits in this area consist of a thick Quaternary unit overlying Tertiary 

bedrock. The Quaternary unit consists of deposits from five major glaciations 

(Karlstrom, et al., 1964), interfingered with deposits of marine and fluvial 

origin. The bulk of deposition occurred during the last two glacial events 

(75,000 to 10,000 years before present), and most of the surficial deposits in 

the Fort Richardson area are part of a large glacio-alluvial outwash plain _ .*. 

whic.h is several mil.es,wide. These deposits accumulated to a large degree' 

about 25,000 to 10,000 years ago (Zenone, et al., 1974). 

Stratigraphic units in the Anchorage area are commonly inter- 

fingered as a result of th'e interplay of several geologic processes, including 

glacio-fluvial, marine, and glacio-deltaic sedimentation. These processes 

created a complex stratigraphic record that consists of four generalized units 

(U.S. Army, undated). The surface unit consists of a thin mantle of fine- 

grained soil, generally 2 to 5 feet deep, which blankets the area around Ship 

1091R 5 
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Creek. Underlying the surface fines are relatively clean coarse-grained soils 

derived from.outwash and glacial debris. These deposits are approximately 10 

to 50 feet thick. The ou:wash material grades east into cobble- and boulder- 

sized particles near the Sase of the Chugach Mountains. The coarse-grained 

outwash unit is underlain by a unit characterized by marine clay interbedded 

with silt and fine clay. This unit is commonly referred to as the Bootlegger 

Cove Formation (Updike and Carpenter, 1986) and extends to depths of 200 to 

250 feet near the mouth of Ship Creek. The Bootlegger Cove Formation thins 

toward the east and north and is not present along the Chugach Mountain front 

(Freethey, 1976). Glacial till underlies the Bootlegger Cove Formation and 

consists of boulders, cob?Jles, gravel, sands, and fine-grained soils. This 

unit extends to bedrock. 

Bedrock is nc? exposed in the lowlands of Anchorage and has been 

penetrated in only a few instances. Bedrock is exposed in the Chugach Moun- 

tains to the east and consists of undifferentiated Mesozoic rocks. Tertiary 

deposits of the Kenai Group unconformably overlie the Mesozoic rocks and form 

a westward thickening wedge which pinches out near the base of the Chugach . 

Mountains. Near the mouth of-Ship Creek-, bedrock occurs approximately 300 to 

400 feet below ground (HIA, 1988). 

2.6 WATER RESOURCES 

Water resources in the Fort Richardson area include both surface- 

water features and groun&ater. As discussed in section 2.4, regional 

1091R 6 
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precipitation, including rainfall and snowmelt, provides approximately 16 

inches of water per year, and the Chugach Mountains to the east provide a 

large recharge source to the area. 

2.6.1 Surface Water 

The two main surface drainages at the Fort Richardson post are 

Eagle River and Ship Creek. These drainages traverse the installation from 

east to west and drain into Knik Arm. Eagle River traverses the northern part 

of Fort Richardson and forms Eagle River Flats and Eagle Bay at the mouth of 

the river. Ship Creek traverses the southern part of Fort Richardson, through 

the City of Anchorage, and drains near the mouth of Knik Arm (see Plate 1). 

Seepage investigations were performed along Ship Creek by the U.S. 

Geological Survey (USGS) to assess channel gains or losses from unconfined 

groundwater. The investigations showed that Ship Creek is losing water in 

areas upstream of the Davis Highway (Plate 2) and regaining water from the 

Davis Highway area to the stream mouth (Freethey, 1976). 

2.6.2 Groundwater 

Water-bearing strata (aquifers) in the Anchorage lowlands consist 

of a shallow unconfined aquifer, perched aquifers, and a deeper confined 

aquifer- The Bootlegger Cove Formation is the main confining unit to the 

deeper confined aquifer. However, the Bootlegger Cove Formation pinches out 

to the north, and the aquifer is less clearly defined. In this area, the dis- 

continuous units of impermeable glacial deposits result in the formation of 

I09:R 
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several perched aquifers. Wells within Fort Richardson indicate that the 

depth to groundwater varies fror. near the surface in the immediate vicinity of 

Ship Creek to more than 200 feet at other areas on the post. The range is 

Ground- 

Army, 

attributed mainly to the variable nature of these glacial deposits. 

water typically flows in a westerly direction toward Knik Arm (U.S. . . 

undated). 

2.6.3 Drinkinq Water Supply 

Drinking water at Fort Richardson is prov ided mainly by surface 

Military Dam located 

(more than 300 feet deep) 

provide a backup water 

supply if needed. A water treatment plant located near the dam provides 

water from Ship Creek obtained at the Fort Richardson 

near the Chugach Mountain Front. Several deep wells 

located near the hospital at Elmendorf Air Force Base 

treatment for drinking water used at Fort Richardson and El 

Base (E&E, 1991). The Municipality of Anchorage's main dri 

sources are Ship Creek and Eklutna Lake. 

2.7 SITE DESCRIPTIbNS/INVESTIGATIVE HISTORY 

mendorf Air Force 

nking water supply 

Site 4 (Plate 2) was -identified for investigation under Delivery 

Order No. 0012. Site 4 consists of Building 35750, which houses equipment and 

controls for operation of nearby high-frequency radio transmitters, and Build- 

ing 35752, a former generator building. Building 35752 is abandoned and is 

reportedly scheduled for demolition. 

1091R 8 
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Seven 5,000-gallon waste oil USTs were formerly located on the 

south side of Building 35752 (Plate 2). The USTs were identified as Tanks 51, 

52, 53, 54, 86, 87, and 88 (USACE, 1990a). Concern over potential releases 

prompted the removal of the tanks in 1990. 

2.7.1 UST Decommissioning 

During May of 1990, seven 5,000-gallon waste oil USTs were removed 

by the 6th ID/DPW. The excavation was reportedly approximately 19 feet deep 

and measured 98 feet by 43 feet at the surface (USACE, 1991). Based on these 

measurements, more than 2,000 cubic yards of soil was excavated. Groundwater 

was encountered in the excavation at approximately 16 feet. Excluding tank 

volumes, the excavation yielded an estimated 840 cubic yards of soil poten- 

tially contaminated with hydrocarbons. The potentially contaminated soil was 

taken to the Fort Richardson Landfill for temporary storage, and the excava- 

tion was backfilled with soil (USACE, 1990). Based on the apparent discrep- 

ancy between the excavated volume and the volume of potentially contaminated 

soil removed, some of the excavated soil may have been used as backfill. 

The stockpiled soil was sampled and characterized a year later by 

Ecology and Environment, Inc., (E&E) in August 1991 (E&E, 1992). The volume 

of stockpile material was not verified prior to sampling. Results of the 

analyses indicated that polychlorinated biphenyls (PCBs) concentrations rang- 

ing from 5,500 to 322,000 micrograms per kilogram (pg/kg) were present. 

1091R 9 
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The stockpiled soil was containerized, manifested, and shipped to Envirosafe 

Services of Idaho, Inc.‘s, treatment, storage, and disposal (TSD) facility in 

Grandview, Idaho. 

Residual liquid/sludge from within four of the seven tanks was 

sampled and analyzed by Northern Testing Laboratories, Inc., (NTL) in 'Anchor- 

age for halogens, metals, and PCBs. The other three tanks did not have enough 

sludge to draw a sample (U.S. Army, 1990). PCBs were not detected in the 

sl udge samples. 

Following UST removal, 21 soil samples and 2 groundwater samples 

were collected from the limits of the excavations by DPW personnel and were 

analyzed by NTL. Sampled soil revealed total petroleum hydrocarbons (TPH) at 

levels of up to 14,000 milligrams per kilogram (mg/kg), and benzene, toluene, 

ethylbenzene, and xylenes (total BTEX) of up to 100 mg/kg. PCBs were not 

detected above the detection limit of 0.1 mg/kg in the four soil samples that 

were analyzed for PCBs. 

2.7.2 ” USACE Site Release Investiqati on t 

Subsequent to the UST decommissionings, the USACE performed a 

release investigation at the site. The USACE drilled six soil borings around 

the perimeter of the excavation in August 1990 (Plate 3). Each of the borings 

were completed as monitoring wells (AP-2982, AP-2983, AP-2984, AP-2985, 

AP-2986, AP-2987). 

1091R 10 
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Nineteen soil samples from six borings were collected and analyzed 

for volatile organic compounds (VOCs) and petroleum hydrocarbons. Samples 

were not analyzed for PCBs. Analytical data for soil are presented in 

Appendix B. Soil samples from AP-2986 contained 730 mg/kg of diesel fuel at 

10 feet below ground surface. AP-2986 is located on the south side of the 

excavation. No other soil borings had contaminant concentrations above the 

ADEC matrix cleanup levels for this site. 

Six groundwater samples were collected and analyzed for VOCs and 

petroleum hydrocarbons from six monitoring wells in 1990. Analytical data for 

water is presented in Appendix B. A groundwater sample from Monitoring Well 

AP-2982 located outside excavation boundaries on the northwest corner of the 

excavation contained 620 pg/kg of benzene and 1,300 pg/kg of toluene. Ground- 

water samples collected and analyzed from AP-2987 contained 420 micrograms per 

liter (pg/L) of benzene and 1,300 pg/L toluene. AP-2987 is located outside 

the southwest corner of the excavation. No other groundwater samples con- 

tained analyte concentrations above MCLs. 

.- 

1091R 11 
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3.0 FIELD INVESTIGATION SUMMARY 

1 

3.1 OBJECTIVE AND FIELD PRO6RAM IMPLEMENTATION 

The objective of the field program was to evaluate the presence 

and concentrations of petroleum compounds and related hazardous substances in 

soil and groundwater at Site 4. To accomplish this goal, HLA performed the 

following tasks: 

. Soil samples were collected from six soil borings drilled on site. 

. Two new monitoring wells were installed. 

l Groundwater samples were collected from the two new and six exist- 
ing monitoring wells. 

. Surface-water and sediment samples were collected from two water 
ponds directly west of Building 35752. 

HLA conducted a geophysical survey at the site on August 22, 1993, 

to clear soil boring locations for drilling. HLA's field investigation team 

mobilized to Fort Richardson on August 23, 1993. Soil borings were drilled 

and monitoring wells were constructed from August 23 through 26, 1993. HLA 

developed and sampled the two newly-completed monitoring wells and sampled six 

existing monitoring wells from August 31 through September 2, 1993. 

3.1.1 Deviations from the Release Investisation Plan 

The field program was executed, with some exceptions, following 

the procedures set forth in HLA's "Sampling and Analysis Plan, Site 4, 

i 
104iR 12 
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Building 35752 High-Frequency Transmitter Site, Fort Richardson, Alaska" 

(1993a), and HLA's "Quality Assurance Program Plan for Underground Storage 

Tank Site Assessments Within Alaska" (1991). 

At the request of the USACE, Site 1, Building 36012 was deleted 

from the scope of this project and one additional soil boring was added to the 

Site 4 investigation. This change was documented in the USACE's revised SOW 

dated August 19, 1993. The additional soil boring at Site 4 brought the total 

number of soil borings installed to six, instead of the five originally pre- 

sented in the Sampling and Analysis Plan (SAP). The six soil borings 

installed at the site increased the number of soil samples collected at the 

site during the field investigation. Fifteen project and 4 quality assur- 

ance/quality control (QA/QC) samples originally presented in the sample plan 

increased to 18 project and 6 QA/QC samples during the actual investigation. 

The number of geotechnical samples collected also increased from five to six 

(one from each boring). 

The SAP originally proposed collecting eight project and four 

QA/QC groundwater samples. HLA collected eight project and two of the-four 

QA/QC groundwater samples from the eight monitoring wells on site. . ;.. 

A P-inch standpipe near Monitoring Well AP-3232 noted in the SAP 

was investigated to evaluate whether it was associated with an unknown UST. 

Based on a geophysical study performed at the site by HLA on August 22, 1993, 

HLA concluded that a UST was not associated with the standpipe. The standpipe 

was not considered further in the field investigation. 

1091R 13 
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3.2 SAMPLING PROGRAM 

3.2.1 Borinqs 

HLA drilled six borings at Site 4, as shown on Plate 3. Borings 

were drilled using a truck-mounted, B-61 Mobile Drill equipped with a lo-inch 

outside diameter (0-D.) hollow-stem auger. Boring depths typically ranged 

from 16 to 22 feet. Boring logs and geotechnical data are presented in 

Appendix C. 

Surface geophysical methods were employed to locate utilities and 

other obstructions to drilling without disturbing the ground surface. Geo- 

physical equipment used at Site 4 included ground-penetrating radar (GPR), an 

electromagnetic (EM) induction instrument, and a buried pipe and cable 

(RD-400). 

Soil samples from each boring were collected for both chemi 

geotechnical analyses by driving a split-barrel sampler with a 300-poun 

locator 

cal and 

d ham- 

mer falling 30 inches. Boring numbers, sample numbers, depths, and chemical 

analyses requested by the USACE are summarized in Appendix D. One soil sample 
-e 

was collected-from-each boring for geotechnical analyses of grain-size distri- 

bution, plasticity, and soil moisture. The geotechnical samples were col- 

lected from various depths at the sites to verify visual soil classifications 

made in the field during drilling and to evaluate soil conditions for remedial 

design. 

Four borings not completed as monitoring wells were backfilled 

with bentonite following the procedures outlined in the SAP (HLA, 1993a). 
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The location and elevation of each soil boring was surveyed by the 

USACE. Survey coordinates and the ground-surface elevation for each boring 

location are included on the boring logs and on a summary sheet in Appendix C. 

The following procedures were used to collect soil samples: 

l Subsurface-soil samples from borings were collected with a 4-inch- 
diameter, 18-inch-long, split-barrel drive sampler. The sampler 
was driven at least 18 inches (or farther if necessary) to obtain 
sufficient sample volume to fill the sample containers. Sampling 
intervals were at 5, 10, and 15 feet. 

. Samples to be analyzed for VOCs or gasoline-range organics (GRO) 
were retrieved from the sampler first to minimize aeration. Soil 
for the other required analyses was camposited in a stainless 
steel bowl before being placed in the sample containers. 

. All analytical sample containers were labeled at the time of col- 
lection with boring number, depth, time, date, and sampler's ini- 
tials, and then logged onto the chain-of-custody form before the 
sampler left the location. Geotechnical sample containers were 
also labeled with this information. 

. Analytical sample containers were stored and shipped in coolers 
with Blue Ice. 

3.2.2 Monitorinq Wells 

. . HLA installed monitoring wells in two borings at the locations 

shown on Plate 3. Monitoring wells were constructed of 2-inch-diameter, 

Schedule 40, flush-joint threaded polyvinyl chloride (PVC) piping. The screen 

consisted of a P-inch inside diameter (I.D.) by 3.63-inch O.D., O-008-inch 

slot PVC Vee-Pack well screen containing prepacked 40/60 silica sand. The lo- 

foot screened interval was installed so that at least 5 feet of screen 

extended above the water table. A secondary pack of clean 40/60 mesh silica 

sand was placed adjacent to the entire screened interval and extended at least 

: 
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2 feet above the top of the screen. The remaining annulus was backfilled to 

the surface with hydrated, rough-cut bentonite. Each well was completed at 

the surface with a locking, steel security casing which was placed over the 

well pipe and embedded into the bentonite seal. Each security casing was 

locked with a Master Lock padlock keyed identically, in accordance with Fort 

Richardson DPW instructions. The well number was marked on the interior and 

exterior of the security casing. Plate 4 presents monitoring well completion 

details. 

six The 

Mon 

the 

HLA Wells AP-3231 and AP-3232 were developed, purged, and sampled. 

existing wells (AP-2982 through AP-2987) were also purged and sampled. 

ng well development, purging, and sampling were performed according to itori 

. Well development and sam- procedures outlined in the SAP (HLA, 1993a) 

pling field data are presented in Appendix E. 

The location, ground-surface elevat ion, and top of casing eleva- 

tion of each monitoring well were surveyed by the USACE. Survey data and mon- 

itoring well completion details are presented on Plate 4. 

The following prqcedures were used to collect groundwater &ples: -. 

. Approximately 3 well volumes were pumped from each well immedi- 
ately after completion of well development, before samples were 
collected. 

. The static water level below the top of the PVC casing was mea- 
sured and recorded before the monitoring wells were purged. 

. After well purging, approximately 1 liter of water was collected 
in a glass bottle and photographed. 

. Wells were sampled using the submersible Z-inch Grundfos pump at a 
low flow rate (approximately 100 milliliters per minute). 

1091R 16 
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. The appropriate sample containers were filled carefully to mini- 
mize aeration and prevent oxidation of reduced compounds. 

. Sample containers here stored and shipped in coolers with Blue 
Ice. 

3.2.3 Sediment and Surface Water : 

Three sediment and three surface-water samples were collected from 
.. * +- 

Sampling Locations SD-l, SD-Z, SD-3, SW-l, SW-2, and SW-3, as shown on 

Plate 3. Sediment samples were collected using a stainless-steel trowel, and 

surface-water samples were collected by direct submersion of the sample con- 

tainer in the pond. 

3.2.4 Quality Assurance and Quality Control Samples 

QA/QC samples were collected to assess the precision, accuracy, 

and representativeness of sampling activities. The following QA/QC sample 

types were collected during the field program: 

l Duplicates 
. Rinsate blanks 
. Trip blanks 

The QA and QC samples were shipped to separate analytical labora- 

tories as identified in section 3.3. QA/QC samples were collected according 

to the procedures outlined in the SAP (HLA, 1993a). A summary of QA/QC sam- 

ples collected during this project is presented in Table 3-1. The QA/QC sam- 

ple collection frequency during the field program is presented in Table 3-2. 
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Table 3-l. Quality Assurance/Quality Control Sampling Summary 

Subsurface- 
Soil 

Samplesa 
Groundwater Surface 

Samplesa Samplesa 
Sediment 
Samplesa 

QA Duplicates 006SL 012WA 004WA 004SD 
OllSL 
022SL 

QC Duplicates 007SL 013WA 005WA 005SD 
012SL 
023SL 

OOlRB 005RB 003RB 

--_____________---__----------------------------------------------------- ----- 

QC Rinsate 
Blanks 

002RB 006RB 004RB 
007RB 008RB 

002TB 

005TB OOlTB 
006TB 003TB 

004TB 

a The sample number prefix 93RTS has been omitted for brevity. 

QA = Quality assurance samples were shipped by HLA to the U.S. Army Corps of 
Engineers' North Pacific Division laboratory. 

QC = Quality control samples were shipped by HLA to National Environmental 
Testing Inc., laboratory. 
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Table 3-2. Quality Assurance/Quality Control Duplicate Sample Collection Frequency 

Analysis 

Number of 

Project 

Samples 

gualitv Assurance Duolic~tes Oualitv Control 0 II ,c u I-+:-s s 
co11ecti3na co11ec:ic+ 

Number Frequercy Number Freq:*-cj 

Collected (percenf) Collected (pert*-:I 

Volatile Organic Compounds 

Benzene. Toluene. Ethyl- 

benzene, and Xylenes 

Metals 

Total Petroleum 

Hydrocarbons 

Diesel-Range Petroleum 

Hydrocarbons 
Gasoline-Range Petroleum 

Hydrocarbons 

Polychl orinated Biphenyls 

Total Organic Carbon 

Biofeasibility Analysesb 

Groundwater 

Volatile Organic 

Compounds 
Benzene. Toluene. Ethyl- 

benzene, and Xylenes 

Metals 

Total Petroleum 

Hydrocarbons 

Diesel -Range Petroleum 

Hydrocarbons 
.Gasol ine-Range Petroleum 

Hydrocarbons 

Polychlorinated Biphenyls 

Total Organic Carbon 
Biofeasibility Analysesb 

Surface Water 

Volatile Organic Compounds 

Benzene, Toluene, Ethyl- 

benzene, and Xylenes 
Metals 

Total Petroleum 

Hydrocarbons 
Polychlorinated Biphenyls 

18 3 16 3 16 

18 3 16 3 1E 
18 3 16 3 IF: 

18 3 16 3 15 

18 3 16 3 15 

18 

18 

1 
2 

16 3 15 
16 3 16 

0 0 0 
50 1 5t 

a 

0 

a 

a 

a 

a. 

a 

2 

2 

1 12 1 li 

1 

1 
12 
12 

1 12 
1 12 

12 1 15 

1 12 

12 
12 

0 
0 

1 12 

.l 12 
1 12. . 

0 G 
1 5G 

33 

33 

1 
-- 
3: 

1 3: 

1 
1 

33 
33 

1 3: 

1 ?i 
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Analysis 

Number of 

Project 

Samples 

;ualitv Assurance Duoli cates ,tes Ouality Control Duo -. :z 

Collectiona Col15:3iona 

h'umber Frequency Number Fre:+ency 
Collected (percent) Collected (per:mt) 

Sediment 

Table 3-2. Quality Assurance/L%lity Control Duplicate Sample Collection Frequency 

(continued) 

Volatile Organic 

Compounds 

Benzene, Toluene, Ethyl- 

benzene, and Xylenes 

Metals 

Total Petroleum 

Hydrocarbons 

Diesel-Range Petroleum 

Hydrocarbons 

Gasoline-Range Petroleum 

Hydrocarbons 

Polychlorinated Biphenyls 

3 

3 

3 

3 

3 

3 

3 

1 

1 

1 

33 

33 

33 

33 

33’. I*- 

33 

33 

5: -.. 

-. : I- 
:: I- 

1 
a Collection frequency is expressed as the tercent of the number of project samples collected. Tk qual- 

I ity assurance/quality control goal for tkis project is at least 10 percent. 

1 . , 
b Biofeasibility analyses consist of sheen-screen; heterotrophic bacteria; alkalinity; iron; and nytrate. 

I 

ammonia. and phosphate. 
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3.2.5 Equipment Decontamination 

Decontamination consisted of steam cleaning and/or Alconox washing 

followed by potable water and deionized water rinses. All sampling equipment 

contacting media (soil or water) to be sampled was decontaminated using the 

procedures specified in the SAP (HLA, 1993a). 

3.2.6 Waste Hand1 inq 

Investigation-derived wastes (IDW) consisted of drill cuttings, 

well development and purge water, and equipment decontamination water. HLA 

screened drill cuttings from each boring for organic vapors with a flame ion- 

ization detector (FID). Drill cuttings having FID readings of less than 

15 parts per million (ppm) were stockpiled on a double layer of 6-mil plastic 

at the excavation area. The stockpile was covered by a double layer of 6-mil 

plastic and left on site. Drill cuttings having FID readings of greater than 

15 ppm were drummed in new, 55-gallon, open-top drums. All well development, 

purge, and equipment decontamination water was placed in new, 55-gallon drums 

w,ith bung-type openings. A label was placed on each drum specifying the -%. " 
.* 

source, date filled, drum number, and drum contents. 

All drums of IDW were transported to Building 45125 at Fort 

Richardson. An inventory of containerized soil cuttings, well development and 

purge water, and equipment decontamination water was performed. The drum 

inventory log, identifying the drum number, boring or monitoring well number, 

drum contents, and corresponding sample numbers, is presented in Table 3-3. 
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Table 3-3. Soil Cutti-;, Purge and Oe\rIopment Water, and Equipment 
Decontamination UatE- Drum Inventory :nr Site 4, Building 35752 

Boring/Well 
Number 

Drum 
Number 

Date 
Filled Contents 

Sample 
Numbers 

I 
.I ’ 
I 
I 
1 
I 
I 
1 
I 

AP-3227 OIS-la 

AP-3228 OZS-la 

AP-3231 MWlWla 

AP-3231 HWlWZb 

AP-3232 HWZWlb 

AP-3232 MWZWZb 

AP-3232 MWZW3b 

AP-3232 MW2W4b 

AP-2982 AP-2982Ylb 

AP-2983 AP-2983Wlb 

AP-2983 AP-2983W2b 

AP-2984 AP-2984Ylb 

AP-2984 Al'-2984Ulb 

AP-2985 AP-2985Ylb 

AP-2986 AP-2986Wlb 

AP-2986 AP-2986YZb 

AP-2987 AP-2987Ylb 

Decontamination 
Water 

Oecon-lc 

8/23/93 

8124193 

g/2/93 

912193 

91 l/93 

9/l/93 

9/l/93 

9/l/93 

912193 

8131193 

a/31/93 

a/31/93 

.a/31193 

8/31/93 

0/31/H 

a/31/93 

9/l/93 

S/23/93 
rhrough 9/Z/93 

Soil cuttings 

Soil cuttings 

Furge and devel- 
opment water 

Purge and devel- 
opment water 

Furge and devel- 
opment water 

Filrge and devel- 
opment water 

Purge and devel- 
opment water 

Furge and devel- 
opment water 

Furge and devel- 
cpment water 

Forge and devel- 
opment water 

Furge and devel- 
opment water 

Forge and devel- 
opment water 

Purge and devel- 
opnent water 

Furge and devel- 
opment water 

Furge and devel- 
opment water 

Purge and devel- 
opment water 

Furge and devel- 
opment water 

?tcontamination 
water 

93RTSSOlSi 
93RTS0025i 
93RTS003SL 
93RTS004SL 
93RTS005SL 
93RTSOOBSL 

93RTS014W: 

93RTS014Wk 

93RTSOlOWI 

93RTSOlOWJ 

93RTSOlOWF: 

93RTSOlOWA 

93RTSO15W: 

93RTSOOBW& 

93RTSO08WX 

93RTS007WA 

93RTS007WA 

93RTSOD6UR 

93RTS009U 

93RTS009bX 

93RTSOllK' -L 

No smple 

i 
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Table 3-3. Soil Cutting, Purge and Development Water. ar.2 Equipment 
Decontamination Water Drum Inventory for Site 4. Building 35752 

(continued) 

Boring 
Number 

0rum 
Number 

Date 
Filled Contents 

Sample 
Numbers 

Decontamination 
Water 

Decontamination 
Water 

Decontamination 
Water 

Decontamination 
Water 

Decon-Zc a/23/93 Decontamination 
through 9/Z/93 water 

Decon-3c a/23/93 
through 9/2/93 

Decontamination 
water 

Decon-4c D/23/93 
through g/2/93 

Decontamination 
water 

Decon-Sc a/23/93 
through g/2/93 

Decontamination 
water 

No sarnp?e 

No sample 

No samp?e 

No sample 

a Drums awaiting transfer to the Defense Reutilization Marketing Office (DRMC) 
for disposal. 

b Uncontaminated water will be disposed of by the Directorate of Public Works 
(DPW). 

c Awaiting disposal through the DRMO. 

3.3 ANALYTICAL PROGRAM 

The following laboratories were used during this project: 

. National Environmental Testing, Inc., (NET) of Santa Rosa, Cali- 
fornia; 

. Applied Researcti and Development Laboratory, (ARDL) of Mt. Vernon, 
Illinois; 

. USACE North Pacific Division (NPD) laboratory of Troutdale, Ore- 
gon. 

l Commercial Testing & Engineering Co. (CT&E), Environmental 
Laboratory Services of Anchorage, Alaska. 

Project and QC samples were analyzed by NET. QA samples were 
_.-.- 

shipped by HLA to the NPD laboratory, which forwarded them to ARDL for analy- 

ses. Geotechnical samples were analyzed by the NPD laboratory. 
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3.3.1 Data Quality Objectives 

The data quality objectives (DQOs) for this project were to imple- 

ment procedures for obtaining and evaluating data in an accurate, precise, and 

complete manner. The DQOs are necessary so that measurement data, sampling 

procedures, and field measurements provide information that is comparable to 

and representative of actual field conditions. The sampling program was 

designed to produce data of suff cient quality for use in making decisions 

about additional actions at Site 4. The sample collection, sample handling, 

and analytical procedures specifi ed in the SAP (HLA, 1993a) were developed to 

fulfill these DQOs and were strictly adhered to during the field program. 

3.3.2 Analytical Methods 

Sample preparation and chemical analyses were performed using 

methods described in "Test Methods for Evaluation of Solid Waste" (EPA 

[Environmental Protection Agency], 1988), and "Methods for the Determination 

(EPA, 1988). GRO was analyzed in 

of EPA Method SW-8015. DRO was ana- 

ion of EPA Method SW-8100. 

of Organic Compounds in Drinking Water" 

accordance with the ADEC's modification 

lyzed in accordance witti the ADEC's mod i fi-cat 

3.3.3 Chain-of-Custody Procedures 

The sample handling and chain-of-custody procedures set forth in 

the SAP (HLA, 1993a) were strictly adhered to. Samples were packaged in cool- 

ers with an ice substitute and the chain-of-custody forms. Immediately 
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prior to shipment, coolers were sealed with custody tape. The coolers were 

transported by overnight courier service, which delivered them to NET or :he 

NPD laboratory via overnight express service. 
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4.0 LABORATORY RESULTS 

4.1 CHEMICAL QUALITY ASSURANCE REPORT 

A data quality assessment of the project analytical program was 

performed by the USACE NPD laboratory. Results of the data quality assessment 

for groundwater and soil samples were delivered to HLA in an October 18, 1993, 

report titled "Chemical Quality Assurance Report, UST (PCB) - Building 35-752 

- fort Richardson" (CQAR). Based on the NPD's review of the project labora- 

tory's QA/QC program and a comparison of the project analytical data, the CQAR 

presents data validity and acceptability. A copy of the CQAR is presented in 

Appendix F. 

The CQAR indicates generally which data have met QA/QC standards 

and identifies specific data which are questionable and should be considered 

with caution. The CQAR qualifies the analytical results that are accompanied 

by low surrogate recoveries, inadequate matrix spike/matrix spike duplicates 

(MS/MSD) recoveries, or relative percent difference (RPD) failures. The NPD . 

recommends that these'results be considered estimates, but does not disqualify 

. the results from consideration. HLA has noted these data in the laboratory 

results tables in section 4.2, and has addressed the noted discrepancies in 

section 4.2.1. 
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4.2 SOIL AND GROUNDWATER ANALYTICAL RESULTS 

Results for analytes detected in soil boring and sediment samples 

are presented in Tables 4-l and 4-2. Results for analytes detected in ground- 

water and surface-water samples are presented in Tables 4-3 and 4-4. Tabula- 

tion of complete laboratory analyses are presented in Appendix D. 

4.2.1 Samplinq and Analytical Problems 

The laboratory QC checks indicate that the analytical data are 

within acceptable criteria ranges, with exceptions noted in the USACE NPD lab- 

oratory's CQAR (Appendix F). Data are considered acceptable and usable, with 

qualifications noted below. 

1091R 27 

. The aqueous data for methylene chloride are not considered valid 
due to its presence in project and QA trip blanks, probably 
resulting from laboratory contamination. The absence of other 
targeted analytes in the trip blanks indicates that cross-contami- 
nation had not occurred in water samples. Methylene chloride val- 
ues have, therefore, not been included in Tables 4-3 and 4-4. 

. Data for VOCs by EPA Method 524.2 (Samples 93RTSOlOWA, 93RTSOllWA, 
93RTS012WA, and 93RTS013WA) should be viewed with caution due to 
the high-detection limits -used. 

. Laboratory duplicates, matrix spike recoveries, and matrix spike 
duplicates for VOCs by EPA Method 524.2 were not analyzed by the 
laboratory for several of the aqueous samples (93RTSOlOWA, 
93RTSOllWA, 93RTS012WA, and 93RTS013WA) in Tables 4-3 and 4-4. 
Data precision and accuracy could not be assessed; therefore, this 
data should be viewed with caution. 

l The VOC results from QA Sample 93RTS004WA should be substituted in 
Table 4-4 for the original project laboratory surface-water sample 
(93RTS003WA) as recommended in the CQAR. The project laboratory 
used higher detection limits than the QA laboratory; therefore, 
the project laboratory did not detect all the analytes that the QA 
laboratory did. 
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Table 4-1. Analytes Detected in Soil Boring Samples at Site 4 

Boring 
Sample Number 

Laboratory Sample Number 
Depth (feet) 
Date Sampled 

Sample Type 
Associated Duplicate Project Sample 

AP-3227 AP-3227 AP-3227 AP-3228 A?-3228 AP-3228 AP-3228 AP-3226 
93RTSOOlSL 93RTS002SL 93RlS003SL 93RTS004SL 93RTS005SL 93RTS006SL 93RTS007SC 93RTSOOBSL 

171665/171668 171666/171669 171667/171670/171778 1717691171773 1717701171776 9427-I 171777 1717711171774 
8/2:,93 a/w93 10 5/23/93 15 a/24/93 5 a/24/93 il.5 8/24/93 11.5 a/24/93 11.5 a/24/93 18.5 

PR PR PR PR PR PA PC PI? 
WRTSOOSSL !wITS005Sl 

Anal ytc Method Units 

Aromatic Volatile Drqanlcs 

1,2-Dtchlorobenzene 
1,3-Dichlorobenzene 
1.4-Dfchlorobenzene 
Ethylbenzene 
To1 uene 
Total Xylenes 

pcBs 

8020 udkg 
8020 w/b 
8020 w/kg 
8020 Wig 
8020 udb 
a020 w/kg 

Aroclor-1260 

Metals 

8060 us/ kg 3,800 270 ND(53) 3,400 84.000 NR NR 54b 

Cadmium 6010 
Chromium 6010 
Arsenic 7060 
lead 7421 

gasoline-Range Organlcs 80I5Mc 
IIicsel-Range Organlcs 8100Mc 

TRPH 418.1 
Total Organic Carbon 415.1 

&kg 
m/kg 
w/kg 
w/h 

w/kg ND(1.l) ND(l.l) 390 NO(l.1) 330 NR NR 
w/kg 150d 140d 80d 470 2,800 NR NR 

w/kg 410 400 170 1,500 4,400 NR NR 
w/kg NR NR 4OOd NR 0,OOOd 8,350 1,200 

ND(2.2) 

ND(Z.8) 
83 

ND(2.2)a 240a NR NR 
ND(Z2)a 9aa NR NR 
ND(2.2)a 58a NR NR 
ND(3.4) 88 NR NR 
ND(2.8) 200 NR NR 
ND(3.4) 20,000 NR NR 

ND(2 .S)a 
H0(2.5),1 
ND(2,S)a 

ND(2.3). 
NO(2.3) 
ND(2.3) 

4.6 
27 

3.6 
25 

5 
27 

0.8 
1.3 

5.8 
30 

5 4.1 NR NR 5 
31 40 NR AR 31 

4.4 3.9 HR NR 3.8 
85 34 N8 NR A 

5.3 
17 

23 
NR 

4.7 
5 
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Table 4-l. Analytes Detected in Soil 8oring Samples at Site 4 
(continued) 

Sorlng AP-3229 AP-3229 AQ-3229 AP-3229 AP-3229 AP-3230 AP-3230 AP-3230 
Sample Number 93RTS009SL 93RTSOlOSL 93RTSOllSL 93RTS012SL 93RTSOi3SL 93RTSOZOSL 93RTS021SL 93RTS022SL 

Laboratory Sample Number 17i7721171775 171779/171785 9428-i 171780/171786 1717811171787 172070/172074 172071/172075 9432-z 
Depth (feet) 10 11.5 11.5 11.5 18.5 
Date Sampled 8125193' 8125193 8/25/93 ajz5f 93 a125193 B/2:/93 8/:60/H 8/2%93 

Sample Type PR PR QA QC PR PR PR 
Associated Duptlcate Project Sample 93RTSOlOSL 93RTSOlOSL 93RTE21SC 

Analyte Method 

Aromatic Volatile Orsanlcs 

Lhlts 

1,2-01 chlorobenrene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethyl benzene 
101 uene 
rota1 Xylenes 

PCBS 

8020 w/kg 
8020 w/b 
8020 w/kg 
8020 w/kg 
8020 w/kg 
8020 us/kg 

ND(3.2) 
ND(2.7) 
ND(3.2) 

ND(?..lj 
ND(3.2) 

ND(2.0) 

E[li W;: ;; 
;;I;:;; ND(3.2) 

ND(2.7) 
190 

ND(2.6) 
ND(220) 
ND(220) 
ND(220) 

Aroclor-1269 

Mt!tAl 3 

8080 w/kg ND(52) ND(54) ND(170) ND(%) ND(56) ND(53) ND(54) ND( 180) 

Cadinium 6010 
Chromium 6010 
Arsenic 7060 
I wd 7421 

Gasoline-Range Drganics ~~~~~~, 
Diesel-Range Organlcs 

1RPll 418.1 
iota1 Crganlc Carbon 415.1 

w/kg 
w/b 
w/kg 
mg/kg 

w/kg 
w/kg 

wf kg 
m/kg 

4.7 

43.80 
5.3 

4.5 

4% 
so3 

ND(0.43) 
25.6 
4.9 
3.6 

6.2 
31 

3.9 
5.3 

4 
:.“a 
4.5 

ND(2.1) 

5% 
lOc, f 

ND(2.2) ND(0,44) 
33 33,4 

4.lf 4 
4.7f 4.9 

ND(l.0) ND(l.l)a 
8.6 ND(4.3) 

ND(l.l)a ND(l.l) 
ND(4.5) ND(4.2) lY0 

75 
110 

ND(10) 37" ND(5.3) ND(11) ND(ll)e NO(ll) 200 ND(5.5) 
NR NR NR NR NR NR NR MU 
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Table 4-1. Analytes Detected in Sol1 Boring Samples at Site 4 
(continued) 

Hmrdlng -on Auocltier 

AP-3230 AP-3230 AP-3231 AP-3231 AP-3231 AP-3232 AP-3232 AP-3232 
93RTS023SL 93RTS024Sl ' 93RTS017SL 93RTS018SL 93RTS019SL 93RTS014St !wmOl5SL 9.3RTSOI GSl 

172072/172076 1720?3/172077 172104/172107 172105/172108 172106/172109 171782/171788 171783/1717’39 i71784/17lI!aU 
10 

8/28/93 

PC * 
93RTS021SL 

20 
8/26/93 

PR 

10 
8/2:,93 a/25/93 a/2$93 

PR PR PA 

Boring 
Sample Number 

Laboratory Sample Number 
Depth (feet) 
Date Sampled 

Sample Type 
Associated Duplicate Project Sample 

Analyte Method Unlts 

A,rnmatlc Vnlatlle Orqanlcs 

1,2-D{ chlarobenzene 8020 
1,3-Oi chl orobenzene 8020 
I,4-Uichlorobenzene 8020 
Cthylbenzene 8020 
lol uene 8020 
rotal Xylenes 8020 

I'rEls I 

nroclor-1260 A080 

Metals .- 

Cadmium 6010 
Chromium 6010 
Arsenic JO60 
Lead 7421 

Gasoline-Range Organlcs 80TSMc 
I)iesel -Range Organics 8100Mc 

TRPH 418.1 
Total Organic Carbon 415.1 

ND(2.i) ND(2.1) 

N0(3,4) 

ND(2.1) ' 
~~r;~i~ 
w;: ;j 
w;$ 

ND(3.3) 
ND(2.7) 
NO(3.3) 

~~i~~;i w;:g 
w;:g 

udk3 
udkg 
w/kg 
Wlk¶ 
w/kg 
w/kg 

ND(54) ND(56) NO(52) ND(54) ND(56) NO(52) ND(54) ND(57) 

ND(2.2) 
36 

4,af 
5.5f 

ND(2.2) 5.6 4.7 5.7 
29 33 26 28 
11 3.5 4.1 4.6 

5.2 4.8 4.9 5 

ND(l.l) ND(l.O)a ND(l.l)a NO(l.l)a 
ND(4.5) ND(4,l) 5.4 ND(4.6) 

12 
NR 

12e 
N8 

12e 
NR 

22 
NR 

w/kg ND(2.1) 
w/kg 30 
w/kg 3 
m/kg 4.1 

w/kg 
w/kg 

md kg 140 
w/kg NR 

NO(2.2) 
26 

i:; 

Kg::] 

14 
NR 

ND(2,l) 
34 

4.0f 
5.lf 

ND(10) 
NR 

The aualltv assurance sample result shoul.d,be used instead of the project result per the U.S 
Dail$ callbratlon ercent- recovery exceeded acceptance llmlts. 
Value is an estlma e. e Analyte concentration is greater than the Instrument detection limit, 
Ala&a neoartment of Environmental Conservatlnn modification. -,. ..,_ -.. .-.-.- . ..--.._ --r-.-.~ 
Discussed In laborator results section. 
The relative percent d fference for the matrix spike/matrix spike duplicate (MSIMSD) exceeds Y 
Results should be considered low estimates due to low MS/MSD recoveries. 
MS/MSD recoveries were not calculated because they were over the calibration range. 

, Army Corps of Engineers' Chemical Quality Assurance Report. 

but less than the contract-required method reporting limit. 

acceptance criteria as a result of the heterogeneous sample. 

Is less than 
Milligrams per kilogram. 
Not detected. 
Not requested. 

The analyte concentration 

Polychlorinated blphenyls, 
Pro ect sample, 
Qua i ity assurance sample. 
Dual Ity control sample. 
Total recoverable petroleum hydrocarbons. 
Micrograms per kilogram. 

the method repor ting 1 imit shown 

PCBS 
m 

9: 
TRPH 
w/kg 

in parentheses. 
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Table 4-2. Analytes Detected in Sediment Samples at Site 4 

Boring 

Sample Number 

Laboratory Sample Number 

Date Sampled 

Sample Type 

Asscciated Duplicate Project Sample 

SD-1 SD-2 SD-3 SD-4 SC--: 

93RTSDOlSD 93RTSOOZSD 93RTS003SD 93RTS004SD 93RTS::TSD 
172838 172839 172840 9438-2 172iL: 
g/2/93 9;2/93 912193 912193 9/2.33 

PR PR PR QA Q'- 
93RTSO03SD 93RT51::50 

Anal\?e Method Units 

Aroi-retic Volatile Oraanics 

1 ,P-Dichlorobenzene 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

Ethylbenzene 

Tolusne 

Total Xylenes 

8020 dkg 

8020 .&kg 
8020 m/kg 

8020 m/kg 

8020 t&kg 

8020 &kg 

PCBS 

Aroclor-1260 8080 dkg 

Metals 

Cahium 

ChrcxYum 

Arsenic 

Lead 

6010 w/kg 
6010 v/kg 
7060 w/kg 
7421 mglkg 

Gasoline-Range 

Orqnics 
Diesel-Range 

Orzanics 

8015Mb w/kg 

8100Mb w/kg ,. . . 

TRPH . 418.1 w/kg 

ND(Z.5) 

ND(2.5) 

ND(2.5) 

ND(3.7) 

ND(3.1) 

ND(3.7) 

1.150 

ND(2.3) ND(2.3) ND(2.2) ND(0.44) 
21 28 32 19.1 

2.8 4.5 3 2.8 

21 5.5 8.3 8.5 

ND(1.2) 

120 

175 

ND(2.2) ND(2.2) 

ND(2.2) ND(2.2) 

ND(2.2) ND(2.2) 

ND(3.3) ND(3.3) 

ND(2.7) ND(2.8) 

ND(3.3) ND(3.3) 

ND(58) 55a 

ND(l.l) ND(l.1) 

5.8 37 

22 100 

ND(4.4) 

ND(4.4) 

ND(4.4) 

ND(2.2) 

ND(2.2) 

ND(2.2) 

ND(1.8) 

ND(5.0) 

12 

32.5 

a Value is between the Instrument Detection Limit and the Contract-Required Detection Limit. 

b Alaska Department of Environmental Conservation modification. 

mg/kg= Milligrams per kilogram. 

ND = Not detected. The analyte concentration is less than the method reporting limit shown in 

parentheses. 

PCBs = Polychlorinated biphenyls. 

PR = Project sample. 

QA = Quality assurance sample. 

QC = Quality control sample. 

TRPH =Total recoverable petroleum hydrocarbons. 

&kg= Micrograms per kilogram. 

109lZ 
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ND(2.1) 

ND(2.2) 

ND(i.2) 

ND(3.I) 

ND(2.i) 

ND(5.3) 

ND(:I] 

ND(2.Z) 

2: 

1-1 

ND(1.I) 

1. i- 
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Table 4-3. Analytes Detected in Groundwater Samples at Site 4 

Mnnltorlnq Well AP-7982 AP-79A.1 AP-7DR4 AP-?!X-+S AP-?WJ[i IV-2987 AP-7987 RP-?!JP7 Ar..J:31 fir,. l-,1? I I 
Sample Number 93RTS015WA 93RTSOOBWA 93HTSO07WA 93HTS006WA 93HTSOOYWA 93RTSOllWA 93RTSOlZWA 93RTS013WR !l;JHIS014WA !13HISulUWA 

Laboratory Sample Number 172835 172591 172590 172589 172592 172700 9437-2 172701 172834 172698 
Date Sampled 912193 8131193 a/31/93 s/31/93 8131193 9/l/93 911193 9/l/93 912193 9/l/93 

Sample Type PR PR PR PR : PI7 PR PA DC PR PR 
Associated Duplicate Project Sample 93RTSOllWA 93RTSOllWA 

AndI yte Method Units 

Lead 7421 mg/L ND(0.002) 0,002 ND(0.002) 0.007 ND(0.002) ND(0.002) 0.028 ND(0.002) NO(0.002) ND(0.002) 
Total Organic 415.1. mgtl 1.4 NR NR NR NR 14 14.4 2.1 NR HA 

Carbon 

Volatile Drqanic Compounds (VOCsla 

Benzene 82601524.2 ug/l 25 ND(l.O) NO(1 .O) N;LtiOb;bb NO(0.4)a NO(l.0) ND(l.O)a,b 
Ethylbenzene 8260/524.2 ugll 19 7,2 

NO(l:O)a 
ND(O.rl)a NO( 1 .O)Ll 

Naphthalene 8260/524.2 w/L NO(l.O)d 
n-Propylbenzene 82601524.2 w/L 144 NO(l.0) ND\ i to, NO(l .O)a NO(l,O)a ND(l.O)a 
l,l,l-Trichloroethane 82601524.2 w/L 5.3 ND(l.0) ND(l.O)a ND(l.O)a 
1,2,4-Trimethylbenzene 8260/524,2 w/l 11 ND(l.O)a ND(0.4)a 
1,3,5-Ttimethylbenrene 8260/524,2 ugll ND:i:O) NO(l,O)a ND(O.4)a ND(l.O) 
101 uene 82601524.2 ugll s39 ND(l.O) ND(l.O) 2.4 NO(l,O)a,b ND(O.4)a NO(l.O)a 
o-Xylene 82601524.2 w/L 36 4.9 ND(l.O)a ND(O.4)a NO(l.O)a 
m- & p-Xylene 626Of524.2 w/L 55 7.6 ND(l.O)a ND(0.8)a ND(l.O)a 

Polychlorinated Blphenyls (PCBs) 

Aroclor-1016 8060 ugll ND(0.5) ND(l.O) ND(O,S) ND(0.5) NO(O.5) 
Aroclor-1221 8080 w/l. ND(2.0) 
Aroclor-1232 8080 4/L 
Aroclor-1242 8080 w/L ND(0.6) 
Aroclar-1248 8060 w/L ND(0.5) 
Aroclor-1254 8080 w/L 
Aroclor-1260 8080 ug/c ND(0.5) 

a No duplicates or matrix spike recoveries were submitted for VOCs by Environmental Protection Agency (EPA) Method 524.2. All samples were analyzed by EPA Method 8260, 
except Samples from AP-2987 and AP-3232, which were analyzed by EPA Method 524.2. Data from EPA Method 542.2 should be considered an estimate, 

b Relative percent differences exceed acceptance 1lmitS. 
g 

mg/L = Milllgrams per liter. u 
ND q Not detected. The analyte concentration is less than the method reporting limit shown in parentheses. 
NR = Not requested. : 

= Project sample. 
= Quality assurance sample. : 

W = Quality control sample, 
ug/L q Micrograms per liter. 
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Table i-4. Analytes Detected in Surface-Water Samples at Site 4 

Sample -ocation 

Sample Number 

Laboratory Sample Number 

Date Sampled 

Sawle Type 

Associated Duplicate Projec: Sample 

Analyte Mettod 

Lead 

Total Organic Carbon 7421 
415.1 

Volatile Orqanic Compounds (YDCS) 

Benzene 521.2 PO ND(l.O) ND(l.O) 1.6* HD(0.4) ND(l.O) 

Ethylbenzene 52'.2 PdL ND(l.O) ND(1.0) ND(l.O)* !iD(0,4) ND(l.O) 

Naphthalene 52r.2 PO ND(1.0) ND(l.O) ND(l.O)* HD(0.7) ND(l.O) 
n-Propylbenrene 52L.2 /4/L ND(l.O) ND(l.O) ND(l.O)* ND(0.4) ND(l.O) 
l,l,l-Trichloroethane 52L.2 rglL ND(l.O) ND(l.O) ND(l.O)* HD(0.4) ND(l.O) 
1.2,4-Trimethylbenzene 524.2 NIL ND(l.O) ND(l.0) ND(l.O)* ND(0.4) ND(l.0) 

1,3.5-Trimethylbenzene 524.2 H/L ND(l.O) ND(l.O) ND(l.O)* ND(0.4) ND(l.O) 

Toluene 524.2 IN/L ND(l.0) ND(l.0) ND(l.O)* HD(O.l)a ND(l.O) 

o-Xylene 52:.2 PdL ND(1.0) ND(l.O) ND(l.O)* HD(0.4) ND(I.0) 
m- & p-Xylene 521.2 I@- ND(l.O) ND(l.O) ND(l.O)* HD(0.8) ND(l.O) 

Polychlorinated Biphenyls (FBs) 

Aroclor 1016 
Aroclor 1221 

Aroclor 1232 

Arocl or 1242 
Aroclor 1248 
Aroclor 1254 

8CEO 
8E3 
8CIJ 
8Ci3 
8EU 

BEjO 

m/L 
rdL 
PdL 
rdL 
m/L 
H/L 

ND(0.5) 

ND(0.5) 

ND(0.5) 

ND(O.6) 

ND{?,!) 
HD(0.5) 

_. 
Aroclor 1260 8060 PdL _ ND(0.5) 

mg/L ND(0.002 0.003 ND(O.002) 

mg/L NR NR NR 

SW-1 SW-2 SW-3 SW-4 SW-5 
93RTSOOlWA 93RTSOOZWA 93RTS003WA G:?.TS004WA 93RTS035WA 

172481 172482 172483 3433-l 172484 
a/30/93 8/30/93 8130193 c/30/93 8/30/93 

PR PR PR PA PC 
91RTS003WA 93RTSOC3WA 

HD(O.OO1) ND(0.002) 

NR NR 

ND(0.5) ND(0.5) HD(l.O) ND(0.5) 

ND(0.5) ND(0.5) ND(2.0) ND(0.5) 

ND(0.5) ND(0.5) HD(l.O) ND(0.5) 

ND(O.6) ND(0.6) HD(l.D) ND(0.6) 

WO(O.5) ND(0.5) HD(1.0) ND(0.5) 

HD(0.5) ND(0.5) HD(l.0) ND(0.5) 

ND(O:S) ND(0.5) ND(l.O) ND(0.5) 

*Quality assurance sample result should be used instead of the project result per the Chemical Quality 

Assurance Report. 

a Estimated value. 

mg/L = Milligrams per liter. 

ND = Not detected. The analyte concentration is less than the method reporting llmlt SbwWn in 

parentheses. 

NR = Not requested. 

PR = Project sample. 

PA = Quality assurance sample. 

QC = Quality control sarrple. 

pg/L = Micrograms per liter. 
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4.3 

The total recoverable petroleum hydrocarbon (TRPH) result from 
Sample 93RTSOlOSL in Table 4-1 should be viewed with caution 
because of suspected project laboratory contamination, as recom- 
mended in the CQAR. 

Arsenic and lead data for Soil Samples 93RTS017, 018, 020, and 021 
should be considered low estimates due to low MS/MSD recoveries. 
Footnotes to this effect have been included with these data in 
Table 4-1. 

Diesel-range organics (DRO) results for three soil samples should 
be considered estimates due to RPDs above method QC limits. DRO 
results for Soil Samples 93RTS001, 002, and 003 in Table 4-l have 
been footnoted accordingly. 

Total organic carbon (TOC) concentrations as measured by 415.1 
could be increased by TRPH in the soil that would not volatilize 
at room temperature during purging of CO, gas in the sample prepa- 
ration process. 

BIOFEASIBILITY ANALYSES 

Biofeasibility analyses were performed by CT&E in Anchorage. The 

analyses were to evaluate whether microbial populations in the soil and water 

have the enzymatic capacity to degrade petroleum hydrocarbons and whether 

environmental conditions are conducive to such activity. 

Two soil and two water samples were analyzed for inorganic nutri- 

ents and microbial populations. -Samples were analyzed ta estimate the total 

heterotrophic microbial population and the microbial population capable of 

utilizing petroleum hydrocarbons as a source of carbon and energy. Soil and 

water sample analyses also included chemistry profiles for inorganic nutri- 

ents. The results of the microbial evaluation and chemistry profile for soil 

and water are presented in Tables 4-5 and 4-6. 

lC3lR 34 



oua 0017393 

I 

I 

I 

I 

I 

I 

1 
, 
I 

I 

I 

I 

I 

1 

I 
! 

1 
1 

Harding Lawson Associates 

Table 4-5. Biofeasibility Analyses Results for Soil 

Boring AP-3227 

Sample Number 93RTS003SL 

Sample Depth (feet) 15 

Date Sampled oaf 23193 

AP-3228 

33RTS005SL 

15 

:aI24/93 

Analyte Method Units 

Inorqanic Nutrients 

Nitrate as Nitrogen 

honia as Nitrogen 

Phosphorous Soluble Acid 

PH 

Alkalinity 

Iron 

EPA 300.0 

EPA 350.2 

ASA 1982:24-5 

EPA 9045 

10-3.2 

EPA 6010 

mdkg 

mgh 

w/kg 

w/kg 

w/kg 

Microbial Population *Y -. 

Oil-Degrading Bacteria Screen Sheen HPN 

Heterotrophic Plate Count SM17 92150 
cfu/g 
cfulg 

ND(l.O) ND(l.O) 

7.35 a.49 
56.9 104 
7.7 6.7 

44 143 

34,000 38.000 

a00 

1,900 

700 

11.000 

ASA = American society of Agronomy. 

cfulg = Colony fc7ning units per gram. 

EPA = Environmental Protection Agency. 

mglkg = Milligrams per kilogram. 

MPN = Most probable number. . 

ND = Not detected. The analyte concentration is less than-the method reporting limit shown in 

parentheses. 
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Table 4-6. Biofeasibi-ity Analyses Results for Yater 

Mcritc-ing Uell 

hTF‘~ Number 

Date Sampled 

AP-3227 

SSRTSCIIWA 

09/o: 23 

AP-3228 

93RTS015WA 

09/02/53 

Alalyte 

Inorqanic Nutrients 

Method Units 

Iiitrate as Nitrogen 

Amnia as Nitrogen 

Total Phosphorous 

PH 

Alkalinity 

Iron 

EPA X13.2/300.0 

EPA 350.2 

EPA 365.2 

EPA 150.1 

EPA 310.1 

EPA 200.7 

mg/L 

mg/L 

mg/L 

mglt 

mg/L 

mg/L 

Hicrobial Population 

Oil-Degrading Bacteria Screen Sheen MPH 

Heterotrophic Plate Count sM17 92150 

cfu/ml ND(z) 
cfu/ml 23 

1.61 0.86 

0.23 0.22 

0.027 0.029 

5.45 6.08 

4c 60 

0-I 1.6 

40 

26 

ASA = American Society of Agronomy. 

cfu/ml = Colony forming units per milliliter. 

EPA = Environmental Prctection Agency. 

LT = Less than. 

mg/L = Milligrams per liter. . 

MPN i Most probable nwber. 

NO' Y Not detected. The analyte.concentratSon is less than the method reporting limit shown in 

parentheses. 
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The results of the biofeasibility analyses indicate that soil sam- 

ples contained existing microbial populations capable of degrading petroleum 

hydrocarbons. However, the magnitude of the population (700 to 800 colony 

forming units per gram [cfu/g] of oil-degrading bacteria was at the low end of 

the range (100 to 10,000 cfu/g) typically found in soil. One water sample 

contained petroleum hydrocarbon-utilizing organisms at low concentrations, and 

one water sample showed no concentrations of these organisms. 

Enhanced biodegradation of petroleum hydrocarbons may be achieved 

by adding oxygen and indigenous hydrocarbon-utilizing microorganisms admixed 

with nutrient formulation to the soil and/or water at the site. 

The addition of solutions containing inorganic nutrients, such as 

soluble nitrogen and phosphorus, often enhances the ability of microorganisms 

to degrade organic compounds into carbon dioxide and water. These nutrients 

may be present in contaminated soil, but may not be readily available or may 

not supply all that is required (Sims and Bass, 1984). 

Generally, the acceptable concentrations of key inorganic nutri- 

ents necessary to sustain microbial metabolism are as follows: 

l Nitrogen as nitrate or ammonia - 20 milligrams (mg) per 100 mg 
hydrocarbon 

. Phosphorus as orthophosphate - 5 mg per 100 mg hydrocarbon 

Water soluble forms of nitrogen (i-e- nitrogen as ammonia and 

nitrate) are low when compared to the requirements outlined above, and may be 

limiting the potential for microbial degradation of hydrocarbons. Phosphorus 

..: !391R 37 
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concentrations were 56.9 to 104 mg/kg. Analyses of phosphorus as orthophos- 

phate were not performed, so a comparison with the above requirements cannot 

be made. The biodegradation rate may be enhanced by supplying oxygen to the 

subsurface, typically through the use of blowers. Additionally, soil moisture 

should be maintained in a range conducive to microbial growth and soil worka- 

bility, typically 30 to 70 percent of saturation. 
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5.0 SIGNIFICANCE OF FINDINGS 

The purpose of the field investigation was to identify the nature 

and extent of contamination associated with USTs at Site 4 in accordance with 

18 AAC 78. Information on the investigation results is presented in this sec- 

tion as a basis for organizing and understanding available data. Historical 

information and the current field investigation information are considered 

together to present a complete picture of conditions at Site 4. 

5.1 REGULATORY GUIDELINES 

The ADEC's soil cleanup guidelines for petroleum hydrocarbons gen- 

erally applicable to this site are presented in Table D of 18 AAC 78.315 soil 

cleanup level estimate. Based on site-specific data, the matrix estimates for 

ADEC-recommended soil cleanup guidelines at Site 4 are 

. DRO: 100 mg/kg 
l GRO: 50 Wkg 
. Benzene: 0.1 mg/kg 
. Total BTEX: 10 mg/kg 

In addition, 18 AAC 78.315(f) recommends a soil cleanup level of 

2,000 mg/kg for residual-range petroleum hydrocarbons. 

The soil cleanup level estimate scores the following factors in 

estimating a cleanup level: 

. Depth to subsurface water 

. Mean annual precipitation 
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. Soil type 
l Potential receptors 
. Volume of contaminated soil 

The soil cleanup level estimates and a Preliminary Risk Evaluation forr: are 

presented in Appendix G. The Preliminary Risk Evaluation form is used by the 

ADEC to collect information on the relative risk a contaminated site may pose 
.+ 

to human health and the environment. The ADEC uses the information to priori- 

tize its investigation and cleanup efforts. 

The presence of PCBs at the site may be regulated by the Toxic 

Substances Control Act (TSCA). According to Title 40, Code of Federal Regula- 

tions, Part 761.120 (40 CFR 761.120), the TSCA applies to spills that occur 

after May 4, 1987. The date of the PCB contamination at Site 4 is not known. 

Cleanup levels for PCBs under the TSCA vary according to type of facility and 

land use. Cleanup in a restricted access area requires a soil cleanup level 

of 25 ppm PCBs by weight. Cleanup in a nonrestricted access area requires a 

soil cleanup level of 10 ppm PCBs by weight, and that the top 10 inches of 

soil be excavated and replaced with soil containing PCBs at less than 1 ppm. 

Subpart G, Sections 761.120 (b) and (c) of the TSCA provides for 

exceptions to the general PCB cleanup levels to allow for more stringent or 

less stringent cleanup levels depending on site-specific situations and risk 

factors. Section 761.120 (e) of the TSCA also allows for the application of 

other Federal statutes such as the Resource Conservation and Recovery Act 

(RCRA) and Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA). If remediation is to proceed under either RCRA or CERCLA, 

cleanup levels are established through a risk assessment process. 

1091R 
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Corrective action levels proposed under Section 264.521(a) of 

RCRA, and the EPA Region 10 Supplemental Risk Assessment Guidance for Supe 

fund, risk-based concentrations (RBCs) are used for preliminary screening 

detected contaminant concentrations to evaluate whether a more detailed s 

investigation and risk assessment are warranted. The RCRA corrective act 

r- 

of 

te 

on 

level for PCBs in soil is 0.09 mg/kg, and the EPA Region 10 RBCs vary from 

0.08 mg/kg for the 10-E carcinogenic risk to 8 mg/kg for the 10-d carcinogenic 

risk. Both the RCRA corrective action levels and the EPA Region 10 RBCs are 

based on a residential scenario with exposure through soil ingestion. A site- 

specific risk assessment taking into consideration the nonresidential nature 

of the site and the limited opportunity for exposure to PCBs in soil (due to 

snow cover for 6 months of the year) will likely arrive at a significantly 

different cleanup level. 

National and state primary MCLs (EPA, 1992b; ADEC, 1993b) are gen- 

erally applicable to contaminants detected in groundwater. Table 5-l summa- 

rizes the MCLs for contaminants in groundwater at Site 4. 

5.2 SITE 4 FIELD RESULTS 

5.2.1 Historical Smarv 

As discussed in section 2.7.1, historical results from the USACE's 

1990 release investigation suggest that contamination was located at the south 

1091R 41 



OUD 0017400 

Harding Lawson Associates 

I 

1 

I 

1 

I 

I 

I 

:I 
I 
I 
I 
I 
I 
I 
I 
I I 
t ! 
i -* 

.- -. 

. . 

and west sides of the excavation. Contaminant concentrations above matrix 

cleanup levels occurred near the south margin of the excavation. Groundwater 

samples were above drinking water MCLs for benzene and toluene from wells 

Table 5-1. Drinking Water Maximum Contaminant Levels 

Analyte Units MCLa 

l,l,l-Trichloroethane 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

w/L 0.2 
w/L 0.005 
w/L 0.7 
w/L 1 
w/L 10 

P’ a National Primary Drinking Water Regulations (Title 40, Code of Federal 
Regulations, Part 141), 1992; and State of Alaska Drinking Water Regula- 
tions (Title 18, Alaska Administrative Code, Chapter 80), 1993. 

MCL = Maximum contaminant level. 
mg/L = Milligrams per liter. 

-.. 

located along the west side of-the excavation (AP-2982 and AP-2987). The 

remaining historical soil and .groundwater samples collected at this.site were . ‘- 

below ADEC's matrix cleanup levels for soil and MCLs for drinking water. 

5.2.2 Soil Borins Samplinq Results 

HLA's field investigation team noted a soil horizon change between 

13 and 15 feet below ground surface in Borings AP-3227 and AP-3228 that may 

indicate the excavation was not as deep as originally estimated. 
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Several soil samples showed contaminant concentrations above the 

ADEC's matrix cleanup levels (see Table 4-l), generally from Borings AP-3227 

and AP-3228 located inside the excavation boundaries. DRO concentrations in 

excess of the ADEC cleanup level of 100 mg/kg were detected in soil samples 

from depths of 5 feet (150 mg/kg) and 10 feet (140 mg/kg) in Boring AP-3227; 

and in soil samples from depths of 5 feet (470 mg/kg) and 15 feet (2,800 

mg/kg) in Boring AP-3228. GRO concentrations in excess of the ADEC cleanup 

level of 50 mg/kg were detected in soil samples from depths of 15 feet in Bor- 

ing AP-3227 (390 mg/kg) and 15 feet in Boring AP-3228 (330 mg/kg). 

Soil samples from two borings outside the limits of the excavation 

showed concentrations of contaminants above the estimated ADEC's matrix 

cleanup levels. The soil sample from a depth of 13 feet in Boring AP-3230 

contained DRO at 150 mg/kg. This boring is located approximately 10 feet 

south of the excavation limits. The soil sample from a. depth of 10 feet in 

Boring AP-2986 contained diesel fuel no. 2 at 730 mg/kg. Boring AP-2986 is 

located less than 5 feet south of the excavation limits. 

Other contaminants of concern detected in samples from within the 

excavation boundaries'Ynclude Aroclor 1260 (a PCBj and lead. 'Aroclor 1260 was 

detected in samples from Boring AP-3227 and AP-3228 at concentrations ranging 

from below the detection limit of 53 pg/kg to 84,000 pg/kg (from Boring AP- 

3228 at 15 feet). PCBs were not detected in any soil samples collected from 

outside the excavation boundaries. Lead concentrations detected in soil sam- 

ples from within the excavation limits ranged from 1.3 to 85 mg/kg, while 
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lead concentrations in soil samples from outside the excavation limits ranged 

from 4 to 10 mg/kg. Cleanup levels for PCBs and lead in soil have not been 

established for this site. 

With the exception of AP-3228 and AP-2986, the soil contamination 

detected above cleanup actjon levels appears to be in the excavation fill 

material, as shown in the cross-sections on Plates 5 and 6. The soil investi- 

gation results suggest that the source of contamination at this site is con- 

taminated fill material within the excavation with the exception of the 

petroleum hydrocarbons remaining from 10 to 13 feet below ground surface south 

of the excavation limits in the vicinity of AP-2986 and AP-3228. Although no 

surface soil samples were collected because the backfill material appears to 

be the source of contamination, contamination is assumed to be present in the 

surface soil of the backfill material. HLA estimates approximately 2,350 

cubic yards of backfill soil contain petroleum hydrocarbons above cleanup 

action levels. Assuming the initial primary sources of contaminants (the 

USTs) have been removed, the contaminants present in the soil will infiltrate 

downward to the water table and then migrate in the direction of groundwater 

flow. 

5.2.3 Groundwater Flow 

Regional groundwater flow conditions, survey data obtained from 

the USACE, and water-level measurements collected by HLA were used to estimate 

groundwater elevations at Site 4. Regional groundwater flow in this area is 

generally southwest toward Ship Creek, which is located approximately 0.1 mile 
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south of the site. The gradient in the area is reported to vary from 0.01 to 

0.05 foot per foot. Several water supply wells are located about l/2 mile 

southwest of the site on the opposite side of Ship Creek from the transmitter 

site. No other drinking water wells appear to be located near Site 4 (Fort 

Richardson UST Remediation Environmental Location and Vicinity Map). The 

depth to groundwater, as meas'ured in Site 4 monitoring wells in September 

1993, is approximately 15 feet below ground surface. 

Localized groundwater flow at Site 4 appears to be influenced by 

the two surface-water ponds west of the excavation and a drainage ditch south 

of the ponds. A localized groundwater mounding effect is interpreted to be 

present beneath these surface-water features, causing the 1 ocal groundwater to 

flow to the south. Plate 7 illustrates HLA's interpretation of the local 

groundwater elevations. 

5.2.4 Groundwater Sample Results 

Groundwater sampling results presented in Table 4-3 show the ben- 

zene concentration in Well AP-2982 (25 pg/L) exceeds the drinking water MCL of 

5 /4/L- The results from the other wells were below MCLs or at nondetectable 

levels. 

Well AP-2982 is located outside the northwest corner of the exca- 

vation boundary. Previous groundwater sampling results from this well (USACE, 

1990) were 620 PgkL benzene, and 1,300 pg/L toluene (which exceeds the MCL of 

1,000 PdL) * During the 1990 USACE investigation, benzene (420 pg/L) and 

toluene (1,300 pg/L) were also detected in Well AP-2987. AP-2987 is located 

f 
..4 
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approximately 35 feet south of AP-2982, outside the southwest corner of the 

excavation limits. The significant decrease of contaminant concentrations in 

Wells AP-2982 and AP-2987, and the lack of detected contaminants in other 

nearby downgradient wells (AP-2985, AP-2986, and AP-3232) suggests that 

groundwater contamination at this site is dissipating. 

5.2.5 

Aroclor 

for sed i 

norther 

Surface-Water and Sediment Samplinq Results 

The most notable analytes detected in sediment samples are DRO, 

1260 (a PCB), and lead. Although cleanup levels are not established 

ment, these analytes wsre detected in Sample SD-l (the sample from the 

than in Samples SD-2 and SD-3 nmost pond) at higher concentrations 

(Table 4-2). DRO was detected at 120 mg/kg 

ple SD-2, and 37 mg/kg in Sample SD-3; Aroc 

in Sample SD-l, not detected (0.058 mg/kg) 

in Samp le SD-l, 5.8 mg/kg in Sam- 

lor 1260 was detected at 1.15 mg/kg 

in Sample SD-Z, and detected at 

0.055 mg/kg in Sample SD-3; and lead was detected at 21 mg/kg in Sample SD-l, 

5.5 mg/kg in Sample SD-Z, and 8.9 mg/kg in sample SD-3. The source of contam- 

inated sediments is not clear. During decommissioning activities, contami- 

nated soil may have been carried by the wind or.surface water runoff and 
- .- 

deposited in the ponds. A risk assessment may be required to evaluate the 

significance of the detected concentrations in the absence of established 

cleanup levels for sediments. 
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5.3 RECOMMENDATIONS 

ADEC cleanup criteria for petroleum hydrocarbons have been esti- 

mated for the site, Regulatory limits for PCBs directly applicable to this 

site have not been established. If Site 4 becomes part of a CERCLA Operable 

Unit (OU), a quantitative risk assessment is needed to evaluate the signifi- 

cance of the detected concentrations, and to identify a site-specific cleanup 

goal for PCBs, if necessary. Alternative cleanup levels (ACLs) for petroleum 

hydrocarbons may also be established based on the results of the risk assess- 

ment. 

Regulatory cleanup levels have not been established for sediment, 

and corresponding contamination was not detected in surface-water samples. A 

risk assessment will evaluate site criteria to evaluate the need for remedial 

measures. If the detected concentrations of DRO and PCBs in sediment are 

found to pose a significant risk to human health or the environment, addi- 

tional investigation of the extent of contamination in the sediment may be 

needed. 

Factors that could affect risk-evaluation criteria for surface 

. and/or subsurface. contamination at this site include the following: 

l Restricted access on a military base 
. Transient population versus residential population 
. Subsurface location of PCB concentration 
l Snow cover 6 months of the year 

1091R 47 



DUD 0017406 

Harding Lawson Associates 

Groundwater containing benzene in excess of the 5pg/L MCL was 

detected in Monitoring Well AP-2982 at 25 pg/L* Groundwater remedial measures 

are not recommended at this time, except to continue monitoring groundwater to 

evaluate whether contaminant concentrations continue to decrease due to the 

following site conditions: 

l The initial source of the contamination (the waste oil USTs) has 
been removed. 

. Contaminant concentration in Well AP-2982 has decreased signifi- 
cantly since 1990 (from 620 pg/L). 

. Contaminants were not detected in the other monitoring wells. 
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6.0 CORRECTIVE ACTION PLAN 

This CAP has been prepared to identify and evaluate alternative 

remedial measures to address contamination associated with the waste oil USTs 

formerly buried at Building 35752, a High-Frequency Transmitter Site. The 

evaluation of alternatives presented here is a preliminary screening for eval- 

uating the options. Contaminated media included in this CAP are soil contain- 

ing petroleum hydrocarbons and PCBs, and groundwater containing benzene. 

Approximately 2,350 cubic yards of soil contaminated with petroleum hydrocar- 

bons and PCBs is limited to the area of a previous excavation as shown on 

Plate 2. Soil contaminated with petroleum hydrocarbons and PCBs has been 

placed in the excavation in a random fashion, and contaminant concentrations 

cannot be delineated within the excavation boundary (see section 5.2.2). 

Groundwater from the site contained one benzene result in excess 

of MCLs. However, groundwater remedial measures are not recommended at this 

time due to the following conditions: 

. The initial source of the contamination (the waste oil USTs) has . 
been removed. . 

. Benzene concentrations for Monitoring Well AP-2982 have decreased 
significantly since 1990. 

. Contamination was not detected in the other seven monitoring wells 
at the site. 

Each of the remedial alternatives were evaluated with groundwater 

monitoring included. 
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Site cleanup levels have been developed for petroleum hydrocarbons 

in soil based on the ADEC soil cleanup matrix. However, alternative cleanup 

levels may be applicable based on the results of the proposed risk assessment. 

Federal drinking water MCLs may apply to benzene in groundwater (see section 

5.1), but an action level for PCBs in soil has not been developed. A risk 

assessment has been proposed to evaluate whether the maximum concentration of 

PCBs and petroleum hydrocarbons detected in site soil presents a human health 

risk great enough to warrant remediation. If Site 4 becomes part of a CERCLA 

OU the risk assessment will follow CERCLA protocols. 

Based on the results of the risk assessment and the ACL evalua- 

tion, the following four remedial scenarios may apply to the site: 

1. Both petroleum hydrocarbons and PCBs will require remediation; 

2. Only petroleum hydrocarbons will require remediation; PCBs will 
not; 

3. Only PCBs will require remediation; petroleum hydrocarbons will 
not; 

4. Neither petroleum hydrocarbons or PCBs will require remediation. 

The following alternatives were identifi-ed to address the full ; 

range of remedial scenarios. 

. No action 

. Limited action (i.e., institutional control) 

. In Situ bioremediation 

. Excavation and solvent extraction treatment 
l Excavation and off-site landfilling 
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HLA evaluated the remedial alternatives according to remedial 

effectiveness, implementability, and cost. The remedial effectiveness crite- 

ria encompass the following items: applicable and/or relevant and appropriate 

requirements (ARARs); toxicity, mobility, and volume (TMV) reduction; and 

associated short-term and long-term human health risks. The implementability 

criteria include an evaluation of technological and regulatory implementabil- 

ity. The cost-effectiveness criteria include a cost estimate for implementing 

the remedial alternative. 

Remedial alternatives identified for evaluation are summarized in 

the following sections, For comparison purposes, HLA has assumed that all 

petroleum hydrocarbon- and PCB-contaminated soil will require remediation. 

The proposed health-based risk assessment may ascertain that maximum concen- 

trations of PCBs and/or petroleum hydrocarbons in the site soil do not present 

unacceptable risk to human health. In this case, site cleanup levels will be 

established, and remedial alternatives not considered suitable under this 

evaluation may become the preferred and recorr,ended alternatives. 

6.1 NO ACTION 

Under the no action alternative, the site would remain in its pre- 

sent condition without remediation of petroleum hydrocarbon and PCB-contami- 

nated soil. The alternative would involve implementing a groundwater monitor- 

ing program to evaluate the continued decrease in benzene concentrations in 

groundwater at the site, or the unexpected migration of additional contami- 

nants (VOCs and PCBs). 
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The no action alternative is not an effective remedial alternative 

for Site 4. Chemical-specific ARARs would not be satisfied under this alter- 

native. While the TMV of petroleum hydrocarbon-contaminated soil and benzene- 

contaminated groundwater at the site may be reduced over time by natural 

degradation and attenuation, the TMV of PCB-contaminated soil would not be 

reduced. Although the no action alternative is technologically feasible and 

easily implemented by utilizing existing groundwater monitoring wells, regula- 

tory requirements would not be satisfied. Access to contaminated surface soil 

is unrestricted. A cost estimate for the no action alternative is presented 

in Table 6-1. 

Should the health-based risk assessment find that the maximum con- 

centrations of petroleum hydrocarbons and PCBs do not present unacceptable 

risk to human health, the no action alternative may be considered an effec- 

tive, and implementable remedial alternative. 

6.2 LIMITED ACTION (SITE CAPPIN6) 

Under the limited action alternative, institutional or engineering 

controls such as capping and/or restricting site access would,be implemented 

to reduce or eliminate exposure to the contaminants. The concentrations of 

petroleum hydrocarbons and PCBs in soil would not be reduced. The limited 

action alternative would include implementing a groundwater monitoring program 

to evaluate the continued decrease in benzene concentrations in groundwater at 

the site, 
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Table G-I. Cost Estimate for No Action Alternative - Site 4 

Description 

1533 Rate 

($1 Quantity Unit 

Estimated Cost 

(thousands) 

Perform Risk Assessment 50.000 1 Lump sum $ 50.0 

Prepare Final Corrective Action 

Plan 6.000 1 Lump sum 6.0 

Monitor Groundwater 

Purge and Sample 

Monitoring Wells 

Provide Equipment 

75.00 80 Han hour 6.0 

1,000 I Lump sum 1.0 

Perform Laboratory Analysis 

and Shipping' 

Dispose of Purge Water 

Prepare Monitoring Report 

Annual Groundwater Monitoring 

Subtotal 

3,000 1 Lump sum 3.0 

3 100 Gallon 0.3 

4,000 1 Lump sum 4.0 

14.3 

Estimated Groundwater Monitoring 

&Year Duration Costs 

TOTAL ESTIMATED COST 

Assumptions: 

71.5 

$127.5 - 

1. Groundwater monitoring program will include annual sampling of eight wells for 5 years. 

2. Groundwater samples will be analyzed for volatile organic cmpounds (VOCs) by Environmental Protection 

Agency (EPA) Method 8020 and polychlorinated biphenyls (PCEc) by EPA Method 8080. 
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The limited action alternative would not satisfy chemical-specific 

ARARs. While the toxicity and volume of petroleum hydrocarbon-contaminated 

soil and benzene-contaminated groundwater at the site may be reduced over time 

by natural degradation and attenuation, the toxicity and volume of PCB-contam- 

inated soil would not be reduced. Capping the site would reduce the mobility 

of both petroleum hydrocarbons and PCBs. Institutional and engineering con- 

trols would reduce short-term risk by restricting site access and reducing 

chemical mobility. Long-term risk would not be reduced. The limited action 

alternative is technologically feasible and easily implemented, but regulatory 

requirements would not be satisfied under this alternative. The limited 

action alternative requires the construction and long-term maintenance of an 

institutional or engineering control. The cost estimate for the limited 

action alternative is presented in Table 6-2. 

Table 6-2. Cost Estimate for Limited Action Alternative (Site Capping) - Site 4 

Description 

1993 Rate 

($1 puantityc,- ,. .--Unit 

Estimated Cost 

(thousands) 

, 
Perform Risk Assessment 5o,oco 1 Lump sum $50.0 
Prepare Final Corrective Action Plan 10,000 1 Lump sum 10.0 
Install Concrete Cap 180 95 Cubic yard 17.1 
Monitor Groundwatera 14.30G 5 Year 71.5 

TOTAL ESTIMATED COST $148.6 

a Groundwater monitoring cost details are presented in Table 6-1. 

Assumptions: 

1. Does not include cost for pavement maintenance. 
2. Area to be capped is approximately 100 by 45 feet; cap thickness is 0.5 feet. 
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Should the health-based risk assessment find that the maximum con- 

centrations of petroleum hydrocarbons and PCBs do not present unacceptable 

risk to human health, the limited action alternative may be considered an 

effective and implementable remedial alternative. 

6.3 IN SITU BIOREMEDIATIOH 

In situ bioremediation utilizes microorganisms that break down 

petroleum hydrocarbons in soil. This process requires an adequate supply of 

oil-degrading microbes, oxygen, water, and inorganic nutrients. Biofeasibil- 

ity analyses were performed on samples from the site to provide information on 

these parameters. The addition of oxygen, inorganic nutrients, and moisture 
+,-. 

may be necessary to enhance the natural biodegradation of petroleum hydrocar- 

bons in soil. 

This alternative would also include implementing a groundwater 

monitoring program to evaluate the continued decrease in benzene concentra- 

tions in groundwater at the site. 

ISB is considered an effective remedial alternative for petroleum 

hydrocarbon-contaminated-soil. The.site appears to be suited for ISB based on 

the soil types encountered during the investigation. However, ISB has not yet 

been shown to be a successful technology for treatment of PCB-contaminated 

soil. Implementing this alternative would satisfy chemical-specific ARARs for 

petroleum hydrocarbons, but may not satisfy chemical-specific ARARs for PCBs. 

inated soil will be reduced 

PCB-contam inated soil may not be 

While the TMV of petroleum hydrocarbon-contam 

within an estimated Z-year period, the TMV of 
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reduced. Short-term risk from unrestricted site access and potential exposure 

to contaminated surface soil would not be reduced. Potential long-term risk 

associated with -petroleum hydrocarbon-contamination would be eliminated, but 

long-term risk associated with PCB-contamination would not be reduced. ISB is 

technologically feasible and easily implemented, and regulatory requirements 

would be partially satisfied under this alternative. However, ISB would 

require construction, and periodic operation and maintenance for an estimated 

2-year period. The cost estimate for the ISB alternative is presented in 

I Table 6-3. 

If the results of the risk assessment indicate that PCBs present 

in soil at the site do not pose an unacceptable health risk, ISB will be con- 

sidered a preferred and cost-effective remedial solution. If concentrations 

of PCBs that pose unacceptable human health risk are limited to surface soil, 

ISB may be implemented in combination with an institutional control such as 

site capping. 

1. 
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Table 6-3. Cast Estimate for In Situ Bioremediation - Site 4 

Description 

1993 Rate 

(Sl Quantity Units 
1993 cost 

(thousands) 

Perform Risk Assessment 5c.000 1 Lump Sum $50.0 

Prepare Final Corrective Action Plan 1c.000 1 Lump Sum 10.0 

@repare Bioventing System Design, Plans and 
Specifications 8.000 1 Lump Sum 8.0 

Prepare Site, Locate Utilities, 
and Mobilize/Demobilize 3.000 ' 1 Lump Sum 3.0 

Install Bioventing Wells 65 160 Foot 10.4 

Provide Blowers and 
Miscellaneous Equipment 

15.000 1 Lump Sum 15.0 

Provide and Supervise 
Construction Labor 

Provide Construction Equipment 

Start Up System 

Prepare As-Built Drawings 
and Survey 

Perform Pre-Closure Invasive 
Investigation, Manage Project. 
and Prepare Report 

Conduct Monthly Inspection 
and Maintenance 

Perform Air Permeability Tests 

Perform Respiration Tests 

Provide Electricity 

Monitor Groundwatera . 

TOTAL ESTIMATED COST 

75 200 Man Hour 15.0 

1.500 7 Day 10.5 

75 40 Man Hour 3.0 

4.000 1 

25.000 1 

500 23 

2.000 4 

E.000 4 

5.06 130.000 

1:.300 .!i 

Lump Sum 

Lump Sum 

Site Visit 

Test 

Test 

KU Hour 

Years. 

4.0 

25.0 

$11.5 

8.0 

32.0 

10.4 

71.5,’ 

$287.3 

a Groundwater monitoring cost details are presented in Table 6-1. 

Assumptions: 

1. 
2. 
3. 

4. 
5. 
6. 
7. 

i: 

Approximately 2.350 cubic yards of soil wil- be treated in situ. 
A total of eight bioventing wells (three ai- extraction and five relief) will be required. 
The wells will be installed to depths of 2C feet. Each well will be screened above and below the water 
table. 
Three l-horsepower regenerative blowers wil‘ be required. 
Two years will be required to achieve treatrent. 
Monthly inspections and maintenance will be performed. 
An invasive investigation will be required :o document treatment completion. 
A respiration test will be performed twice each treatment season. A treatment season is 12 mcnths. 
The final corrective action plan will meet :ie requirements of Title 18, Alaska Administrative Code, 
Chapter 78. 
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6.4 EXCAVATION AND SOLVENT EXTRACT I ON TREATMENT 

This alternative involves treating PCB- and petroleum hydrocarbon- 

contaminated soil with a solvent extraction treatment process. Solvent 

extraction uses organic solvents to extract the contaminants from the soil and 

concentrate them in the solvent. The contaminants are then stripped from the 

solvent and disposed of or treated as hazardous waste. This alternative 

requires that all contaminated soil be excavated prior to treatment. This 

alternative would implement a groundwater monitoring program to evaluate the 

continued decrease in benzene concentrations in groundwater at the site. 

Solvent extraction is considered an effective remedial alternative 

for PCBs and petroleum hydrocarbon-contaminated soil, and is technologically 

feasible and moderately easy to implement. To perform solvent extraction, the 

substantive requirements of 40 CFR 761.60 must be considered. Implementing 

this alternative would satisfy chemical-specific ARARs for PCBs and petroleum 

hydrocarbons, and would satisfy regulatory requirements. The volume of con- 

tamination would be reduced by concentration and subsequent extraction through 

the solvent process, but toxicity and mobility of the contaminants would not 

be reduced. Proper disposal of the solvent.extract will reduce the toxicity 

and mobility of the contaminants onsite. Short-term risk from potential 

worker exposure during excavation of contaminated soil would be increased, 

however, potential long-term risk associated with PCBs and petroleum hydrocar- 

bons in the soil would be eliminated. The cost estimate for the excavation 

and solvent extraction alternative is presented in Table 6-4. 
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Table 6-4. Cost Estimate for Excavation and Solvent Extraction Treatment - Site 4 

Description 

1933 Rate 

($1 Quantity Unit 
Estimated Cost 

(thousands) 

Perform Risk Assessment 50,000 1 

Prepare Final Corrective Action 
Plan 15,000 1 

Prepare Site, Locate Utilities, 
Mobilize and Demobilize 3.000 1 

Excavate Soil 7 2,350 

Provide Temporary Stockpile Liner 
and Cover for Contaminated Soil 0.35 15,000 

Haul, Place, and Compact 
Imported Clean Soil 6 2,350 

Conduct Field Supervision 2,000 30 

Prepare Excavation Closure 
and Sample Analyses 550 15 

Treat Contaminated Soil 400 2.350 

Report Closure and 
Manage Project 10,000 1 

Monitor Groundwatera 14.300 5 

TOTAL ESTIMATED COST 

a Groundwater monitoring cost details are presented in Table 6-1. 

Assumptions: 

Lump sum J 50*0 

Lump sum 15.0 

Lump sum 3.0 

Cubic yard 16.5 

Square feet 5.3 

Cubic yard 14.1 

60.0 

Sample 

Cubic yard 

8.3 

940.0 

Lump sum 

Year 

10.0 

71.5 

$1,193.7 

I. Approximately 2,350 cubic yards cf soil will be excavated and will meet landfill disposal criteria. 
Clean soil will be used to backfill the excavation. 

2. Treated soil will be disposed of at the Anchorage Regional Landfill. 

3. Excavation closure samples will be analyzed for diesel-range petroleum hydrocarbons (DRPH); gasoline- 
range petroleum hydrocarbons (GRFH): benzene. toluene. ethylbenzene, and xylenes (BTEX); lead; and poly- 
chlorinated biphenyls (PCBs). Alaska Department of Environrental Conservation level III data packages 
will be required. 

4. Excavated and treated soil will be analyzed for DRPH, GRPH, BTEX. lead, and PCBs. 

5. Based on vendor-supplied information. approximately 30 days will be required to treat 2.350 yards of 
soil. Source is the Environmental Protection Agency's (EPA's) "Vendor Information System for Innovative 
Treatment Technologies" (VISITT Version 2.0) EPA 542-R-93-0001, April 1993. 

I 
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If the results of the risk assessment indicate that PCBs present 

in the soil at the site pose an unacceptable health risk, then solvent extrac- 

tion would be considered a preferred remedial solution. 

6.5 EXCAVATION AND OFF-SITE LANDFILLING 

This alternative involves excavating PCB- and petroleum hydrocar- 

bon-contaminated soil for shipment to and disposal at a Resource Conservation 

and Recovery Act (RCRA) hazardous-waste landfill authorized to accept rateri- 

als containing PCBs. Off-site landfilling is the same disposal option used 

previously for the excavated soil from waste oil UST removals in 1990. Exca- 

vated soil would be packaged in drums, crates, or super sacks, and shipped to 

the EnvironSafe Services landfill in Grandview, Idaho, for disposal. This 

alternative would include implementing a groundwater monitoring prograc to 

evaluate the continued decrease of benzene concentrations in groundwater at 

the site. 

Excavation and off-site landfilling is considered an effective 

remedial alternative for PCBs- and petroleum hydrocarbon-contaminated soil. 

Implementing this alternative would satisfy chemical-specific' ARARs, for PCBs 

and petroleum hydrocarbons, and would satisfy regulatory requirements. TMV 

criteria would not be reduced with this alternative. Short-term risk from 

potential worker exposure during excavation of contaminated soil would 

increase, but potential long-term risk associated with PCBs and petroleum 

hydrocarbons in the soil would be eliminated. Excavation and off-site 
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landfilling is technologically feasible and moderately easy to implement. The 

cost estimate for the excavation and off-site landfilling alternative is pre- 

sented in Table 6-5. 

If the results of the risk assessment indicate that PCBs present 

in soil at the site pose an unacceptable health risk, or both PCBs and 

petroleum hydrocarbons pose an unacceptable health risk, then excavation and 

off-site landfilling will be considered a preferred remedial solution. 
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-. 

Table 6-5. Cost Estimate for Excavation and Off-Site Landfilling - Site 4 

Description 

1993 Rate 

($1 Quantity Unit 

Estimated Cost 

(thousands) 

Perform Risk Assessment 50,000 1 Lump sum s 50.0 

Prepare Final Corrective Action 

Plan 10,000 1 Lump sum 10.0 

Prepare Site. Locate Utilities, 

Mobilize and Demobilize 

Excavate Soil 

3.000 

7 

1 

2,350 

Lump sum 3.0 

Cubic yard 14.5 

Provide Temporary Stockpile Liner 

and Cover for Contaminated Soil 0.35 15.000 Square feet 5.3 

Haul, Place, and Compact 

Imported Clean Soil 6 2.350 Cubic yard 14.1 

Load and Transport Contaminated 

Soil to Landfill 350 2,350 Cubic yard 822.5 

Conduct Field Supervision and 

Excavation Screening 2.000 4 Day 8.0 

Perform Excavation Closure and 

Sample Analyses 

Treat Contaminated Soil 

550 

485 

550 

15 

Perform Treated Soil Sample Analyses 

Report Closure and Manage 

Project 

Sample 

Cubic yard 

Sample 

8.3 

2,350 

10 

1.139.8 

5.5 

Monitor Groundwatera 

10,000 

14.300 

1 

5 

Lump sum 

Year 

10.0 

71.5 

TOTAL ESTIMATED COST $2.164.5 

a Groundwater monitoring cost details are presented in Table 6-I. 

Assumptions: 

1. Approximately 2.350 cubic yards of soil will be excavated and will meet landfill disposal criteria. 

Clean soil will be used to backfill the excavation. 

2. Excavation closure samples will be analyzed for diesel-range petroleum hydrocarbons; gasoline-range 

petroleum hydrocarbons; benzene, toluene, ethylbenzene. and xylenes: lead; and polychlorinated 
biphenyls. 
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7.0 CONCLUSION AND RECOMMENDATIONS 

HLA evaluated each CAP alternative for effectiveness, imple- 

mentability, and cost. The comparison of remedial alternatives is presented 

in Table 7-1. 

For alternative comparison purposes, HLA has assumed that PCB and 

petroleum hydrocarbons in soil will require remediation. However, based on 

the results of the investigative program and the corrective action alterna- 

tives evaluation, HLA recommends that a quantitative risk evaluation be per- 

formed for the site to establish alternative cleanup levels for PCBs and 

petroleum hydrocarbons. 

An appropriate remedial alternative can be selected for the site 

based on the results of a risk assessment. If the risk assessment indicates 

that no risk is present, the no action alternative would be an appropriate 

choice. If the risk assessment indicates that significant risk from on-site 

contamination is present, solvent extraction or off-site landfilling would be 

appropriate alternatives. If the risk assessment finds some risk present from 

either petroleum hydrocarbons or PCBs, possibly limited action (site'capping), 

bioremediation, or a combination of the two alternatives would be appropriate 

choices for this site. 

For each alternative including no action, HLA recommends that 

groundwater monitoring be conducted for 5 years to evaluate whether benzene 

detected in one monitoring well continues to decrease to below MCLs. 
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Table 7-I. Comparison of Remedial Alternatives to Evaluation Criteria 

Estimated 

Alterna- cost 

tive Description Effectrveness Implementability (thousands) 

1 No action and 

GW monitoring 

l Does not comply with ARARs l Is easy to implement. 

l Does not reduce THV l May not be acceptable to 

l Does not reduce short- the local regulatory 

and long-term risk. and cormwni ty approval. 

$127.5 

l Is easy to implement. 

l May not meet local 

regulatory and cormmnity 

approval. 

$148.6 2 

3 

4 

5 

Limited 

action and 

GW monitoring 

In Situ 

Bioreme- 

diation 

and GW 

monitoring 

Excavation 

and 

solvent 

extraction 

treatment, 

and GW 

monitoring 

Excavation 

and 

off-site 

landfilling. 

and GW 

monitoring 

l Does not comply with ARARs 

l Reduces contaminant mobility 

l Does not reduce toxicity 

and vol~m 

l Reduces short-term risk, 

but not lcng-term risk. 

l Complies with ARARs for 

petrolelrm hydrocarbons, 

but not fcr PCBs 

l Reduces THV of petroleum 

hydrocarbcns. but not PCBs. 

l Increases short-term risk 

due to worker exposure 

l Reduces long-term risk 

associated with petroleum 

hydrocarbons, but not PCBs. 

l Complies with ARARs 

l Reduces TFV of contam- 

inants 

l Increases short-term risk 

due to worker exp&ure 

l Eliminates long-term risk. 

l Complies with ARARs 

l Does not reduce toxicity. 

mobility, and volume 

w Increases short-term risk 

due to wcrker exposure 

w Eliminates long-term risk. 

l Is moderately easy to implement. $287.3 

l May not meet local regulatory 

and community approval. 

l Is moderately easy to 

implement. 

l Probably meets local regula- 

tory and comnunity approval. 

$1,193.7 

l Moderately easy to implement. $2.164.5 

l Probably meets local and 

regulatory and community 

approval. 

ARARs = Applicable or relevant and appropriate requirements. 
GW = Groundwater. 
TMV = Toxicity. mobility, and volume. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

12oI? six!h Avenus 

February 24, 1994 

R~nly Tn 
Attn Of: HW-124 

Major Kevin Gardner 
Deparlxmht of Public Works, Environmental Division 
6th Infantry Division (Light) and U5 Army Gamison - 
A!M!N : AF'VR-DE-PSE 
Fort Richardson, Alaska 99595-5500 

Re: Draft Site Analysis/Rmedial Investigation, Site 4, Building 
35725, High Frequency Transmitter Site 

Dear Maj. Gardher: 

Enclosed are the comets by EPA on the Draft Site 
Analysis/Remedial Investigation for Building 35725 (High 
Frequency Transmitter Site) at Fort Richardson. 

The main focus of EPA's comments are the lack of 
justification aLi to why the investigation did not include the 
entire site, e.g. Building 35750, 
the documtnt, 

lack of detail and vagueness of 
and sonx of t&e cost astibat=s- The spadfic 

comments are attached. 

Please call me at 206/553-1284 if you have any questions 
regarding these comments. 

Sincerely, 

pyd&&-& * ?.. 

R. Matthew Wilkening' 
Remedial Project Manager 
Federal Facility Section I 

enclosure 

cc: Louis Howard, ADEC 
Juanita Gwin, ACOE, Alaska 
Brian Brass, Weston 

. 
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RGVT~~W UY UKA*"I' HATE d.SSESSKE~/BlWZDIAL INVESTIGATXOH AND 
CORRECTIVE ACTION Pm, 8ITE 4, BUILDING 35-752 

PORT RICHARDSOH, ALASKA 

GENERAL COkQfENTS 

1 

2. 

3. 

4. 

5. 

The dceux~ont io vague and la&c detail in ucvcral arcam much 
as the corrective action plan, geophysical investigation, 
soil sampling, and vater sampling methods. Although much of 
t-hi% infnmatinn may b availaId= ;rr the Camplhg and 
Analysis Plan, general techniques should be provided in this 
docuJhent . 

The document fails to evaluate the entire site. That is, 
the investigat%on is focused irl Lilt: rocmpr UST area without 
providing justification for omitting other areas. 

The document should provide additional information regading 
any sca3onal variability in the hy&+ology. 11: no 
infomation is available or this information is not 
pertinent it should be stated. 

The document lacks detail in t-he Corrective Action Plan. _ 
More efrort: should be made to provide detail on the 
technology, the exact areas targeted for remediation, and 
the exact remediation steps. In addition, the costs and the 
ability to implement the technology should be evaluated on a 
site specific back- The addition of dtknil will pr.-oviQe 
juntificafion for the oocrto. 

There are some general concerns abut the methodology of 
determining costs. For example, it nay be desirable to 
present the alternative costs as a net present worth value 
instead of simply multiplying the years by the cost. Also, . 
mobilizatinh/dPmohilizatipn costs should be specific to thkc‘ -' 
type of treatment provided such-as the type and quant;ity of 
equipment being mobilized. 

J 

1. Page 12, Section 3.1. The type of geophysical method 
employEd requires clarifying, GPR or E-M, one or both? 

2. Page 14, Section 3.2.1, Due to the high concentrations 
detected in the existing borings, it is recommended that 
borings be placed to the west of U-2986 and east of the 
e?tccavatie.n area, and two mora in the excavation area 

.7 3. Page 15, Section 3.2*2, Honitorbg Wells, Paragraph 2 The 
type of submersible pump employed to sample the wells should 

. 
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7. 

I :. 

I 8, 

be indicated. Appendix E states a swhm~reibllr was uacd to 
sample VOCs, which limits pump type for suitable sampling, 

Page 35, Section 4.3, l3iofeasibility Analysis. EPA 
disagrees that the magnitude of the microbial populations 
capable of degrading petroleum hydrocarbons is at the low 
end of the scale. The low end of the scale is 100 cfu/g. 
This population represents only 25-40% of this low end, i.e. 
27 to 40 cfu/g and this population should not be presented 
in such an optimistic manner. 

Dag* do, 6cotfon 5.2.3, ~L-uuI~~w~~Lu rlow, raragrapn 2 No 
matioh was rnadfi n+ lrrcal cw rogianal pouaadwotox ~(radlcrt~. 
This information is required for interpreting groundvater 
data and for dwelopinq a mrr=+ive a&ion plan. 

Page 47, Section 6.1, No Action Alternative The text states 
that groundwater monitoring would evaluate unexpected 
migration of additional contaminants. These contaminants 
should be listed so the reader may evaluate whether the 
groundwater monitoring program is capable of detecting the 
presence of the additional contaminants, The ihtroduction 
states that only benzene exceeded HCLs. Also see Comment 
below on laboratory analysis and shipping (page 49). 

Page 48, Section 6.1, No Action Alternative CaBDing ie . 
consmered an englnearing cOntro1, not an institutional 
control. An institutional control is a control caused by a 
change in policy or regulation. Institutional controls 
i nr.lrdm a&icnc ruch a.~ accccsa rcatxi\;tiull;r, 1bltat;lOns on 
recreational use, and issuance of public health advisories. 
Cappk~ i3 cenoidercd a ~ur~Idimen~ oprlon (a COhtrOl due to 
ehgineering). Given this definition, the institutional 
controls (site restrictions) will hot reduce contaminant 
mobility and it is erroneous to say that the Itlimited action 
dlternative requires the construction, , , of an institutional 
control.n 

Page 49, Section 6.1, No Action Alternative It is difficult- 
to tell if $50,000 for the risk as&ssment and $S,doO for 
the final- corrective action plan is reasonable when the 
gc~np of. work ia hnt. pw-~-~:.Gt+-=l~ f21wrr;~ provIa r.nt acope or 
work with detailed information in the text. The cost for a 
risk assessment will be determined by factors such as the 
assumed exposure routes, media, contamihants, and needs for 
modeling. The ihtroduction (page 46) may be an appropriate 
place to add this information. The cost for the final 
corrective action plah is different for the no action 
alternative than the limited action and disposal 
alternatives. WA.F: thi c i ntentfonal? If co, ~ktt why in 
the text. 
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9, 

10. 

31. 

12. 

13. 

14. 

15. 

16- 

17. 

Page 49, Section 6,1, No Action Alternative Ten hours per 
well for sampling and purging monitor-ing Wells seems 
excessive. 

Page 49, Section 6.1, No Action Alternative What does 
laboratory analysis and shipping cover? Xi there are eight 
samples, individual analysis costs $187.50, which is 
reasonable for a benzene analysis. Hovever the text says 
monitoring for benzene and other contaminants vi11 occur. 
obtaining enalyaio for other- contaminnnto will I;re QiCCTir;ulf 
at this cost. 

Paqc 13, Gcotion C-1, No Xotion Xl~crna~iva It: iu azloumcd 
thoro are 100 gall&he of p-40 vator- IPhir quantity rosul~~ 
in 2.5 gallons per vell if there are eight samples. This 
quantity seems low. Typically three well volumes are used 
to purge the well. 

Pago 48, Section 6.2, Limited Action Please describe the 
exact tiea that will be capped, the square footage, and the 
thickness of the cap. It is difficult to tell if 95 cubic 
yards is reasonable, 

Page 51, Section 6.3, In-Situ Bioremediation Please 
describe the implementability of this alternative in t-G 
of site specific geology and other physical parameters, For 
instance, it is desirable to have a highly permeable, 
homogeneous aquifer vhen bioventing. Does the site meet 
tbese restrictions? Are there silt lenses that may be 
difficult to remediate and, therefore, require special 
targeting? Based on site specific geology, what would the 
expected radius of influence be? Three wells may or may riot 
be reasonable. 

Page 53, Section 6.3, In-Situ Bioremediation We would 
cuggect including a pilot plant ctudp in tkw cock cctimato 
and in the discussion. A pilot plant study will give 
critical information on the feasibility of in-situ 
bioremediation; as-well as information on vhether off-gas 
treatment is required. 

Page 53,- Section 6.3, In-Situ Bioremediation In Assumption 
8, define treatment season. 

Page 53, Section 6.3, U-Situ Bioremediation Bioventing is 
typically accomplished by pulling a vacuum in the vadose 
none. In Ccction 5.2.3, the dcpkh to groundwattr in atatcd 
to be 15 feet bgs. If the air extraction veils are screened 
Lu CieyLhs ul: 20 reeL mual waLu will be drawn, not air. 
Please note that bioventing is not applicable to the 
saturated zone. 

Page 53, Section 6.3, In-Situ Bioremediation The well 
installation conk of SGS pcx-- fovt m%glit Lc luw, 
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18. 

19. 

3n 

21. 

11, 

23. 

+ 29. 

25, 

26. 

Page 53, Section 6.3, Xn-Situ Bioremediation The costs for 
blowers and miscrllaneous equipment might be low if three 1 
HP blowera are used. Please check the costs for piping and 
valves since they can be significant. h'hy are three small 
blowers used instead of one large one? 

Page 53, Section 6.3, In-situ Bioremediation It Seems that 
the cost to prepare the final correctfve action plan and 
bioventing system design, plans and specifications might be 
low. The engiheerlng costs for the bioventing aystm 
design, plans, and specifications might take the entire cost 
shown. Please break the costs for the corroctiva action 
plan and bioventing system design, plans, and specification 
into two line items so that it is easier to evaluate the 
coats. In addition, providing the scope of work for the 
final corrective action plan as sta%ed earlier will help. 

Pa70 5A, Eookion 6.4, Cxcclvntiull aJd dulvent Extraction 
Treatment. In order to perfom SOlVeht extraction, an 
alternative disposal methods of PCBs, the substantive 
requirements of 40 CF'R Section 761.60 must be met. 

Page 54, Section 6.4 Excavation and Solvoht. F.Y+~;r~f+~n 
*Yreaunent. If the extracted contaminanti are disposed of 
properly then contamihant mobility will be reduced, . 

Page 55, Cactioii 6.4 Ejrrslvdtlon ana solvent Extraction 
TL-~~LUttCIlL solvent excract;lon treatment costs seem 
conservative, but are not uhreasonable. tileas+ provide text 
describing site specific characteristics (such as moisture 
content, grain size, and tonnage of material) and the 
associated effect on treatment costs, 

Page 55, Section 6.4 Excavation and Solvent Kzraction 
Treatment Why is imparted clean suil and nor treated soil 
being backfilled? If imported soil is used for backfill 
what is the disposition of the treated soil? 

Page 58, Section 6.5.Exavation and Off-Site Undfillixig 
The costs for disposal h an off-site RCRA landfill seem 
very low. Please double check the costs. 

J 
Appendix-C, Boring Logs and Laboratory Geotechnical Data, 
Al 1 Pl al-m.= nefina tha type of in3trumci1t u~pluye:rl fur me 
headspaca analysis. Are the readings really headspace or 
simply field screening of split-spoon? 
has no explanation for "ss*b. 

The boring log key 

Appendix E, Well Developnent and Water Sampling--Field Data, 
All Plates Need explanation for Purge Volume calculation- 
No explanation for code 'LVCSFt under analysis requested. 
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27. Pdye E-l, Appendix E, Well Development and Water Sampling 
Field Data The actual Purge Volume, purge Intake, ahd Final 
and Average CPM data is missing. 

3R Plater 5 and 6, $ubcurfac+ Pref *I K-7 of 
symbols (Notes) missing symbol 

29- Chemical Quality Assurance Report, Section 6 a., Surrogate 
Recoveries While PCB surrogate recoveries are advisory 
only, lov recoveries from blank samples are cause for 
concern since there should be no matrix effects. 

30. Chemical Quality Assurance Report, Section 6 c., Laboratory 
duplicates Relative Percent Differences (RPD) exceeding QC 
limits for spiked blank samples are a case foraconcern. 
There should be no matrix effects in a blank sample and, 
therefore, exceedances are indicative of poor laboratory 
precision. All associated Method 524.2 data should be 
qualified as estimated. 
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Facsimile Sheet 

US, Army Fngineer District, Alaska 
PO E3ox 898 

-rage. AI&~ 99X6-0898 

Fira N-4 
&Asu K-us 

-?&-g-y-, 
r- 

To (-1 -w . . I . E 

m- 
PI\ 1 FuHQI 75’3+6b 1 1 

rhb-’ -3-aD2 . 
w se4r fy-pt 1 FUNK E5&\-~744 

W-W-i-. #Pager I Da& 
1L.r. w I 1 

Message 

NPA FORM 7-1 
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DEPT. OF ElWIRtbNMENTAL CONSERVATION 
hJT%aHTIwa -NAL OFmE 
c.ommATEDmPA~ 
mzELNsE PA- ovf31sImrr 
so1 c nREm, sum 1334 
ANatOFUm, ALAfKA !99503 

F&nJary22, I.994 

MhJ Kevin ciadner 
cial rnikrlq Dlvisiotl (Light) 
awl us Army GmisoP, Alash 
Public Works, Amx APVR-I%‘-DJV 
dooRiti~m Dliw, #ma 
Fan Rlchsrdson, AK 995055Mo 

Re: January 1994 IX-afk Raedial InvestigathdCo~ve Action Wan 
RLA Project No. 24212 Bullding 35752 Fort RI- Ah&a 

Dar Kbvin: 

Tbb~askt~%tfWtiiOf~dOnmeot~ crmssmtion-me PaciIltia overr’&t gmlp (ADEq 
ba rpc~ived, em sanur~y 28, m, 6 c~rpy 0r tb DW remedial wan end CO- 
Achri Plan wm) SSte 4, building 35722 a;@ Fjeqwncy T~u.s~ ripe. XItA proicct &. 
24222 dakd Ymuq 1%. 1994. Eutc asc ALEC’S commem mdlng this dmunm~ 

3.1,s Ihmiatiws rmn tJE Rdaw SnYwigdoa mm pg6 w 
The text stats that the Wo InA studpipe as monitdbg well AP-3232 w’il~ irhwigati thcottgh 
geophy6ia by Hard*hg Iawa~ Aaociaw- 
&auk wn8 not 6smciared wih tbk SQrbdpI.pb. 

AcomhGwws~edthrantuxhgm&at.mge 
Althorlgh the WpQb fvu not mmsiaercd for fur& 

~aWioo by WXA, AD= rquests bat t&o Amy funbur SmMgatc and/or mwwc it. Arry 
hailH hmstigun0rp~ CcmoWI wirlbw to follow CERCIA prw1s and m 
~JIM the garr’rsorr is pf0p.4 #I+~-lb4 on tb Narional Prbritim Liar and tbh site Is inch&d a a 
part of O$wbls Ibit (OU) B. 

532 sdl i3olsng ??arhpnltg - page 39 
Xbe~BtercathrtDisadRaoOe~u[PRO)~GaJol~~~e~((GRO)oo~ 
mm-e in euex of mEC Levd ‘A’ cte?lmg htla midy in &rlngs AS3227 pnd AS3228. Tbs 
cla~~p hbla mkmcd ADBCa soil matrix aporfs&w pe to cnnua ti gm.Mw6tes doa wt 
hexme irupactcd due Iv conhubat mipnrioa from the ZDDB of waambabn- Since tbs 
~~tc~Is~SKMpttroleum~~~~MCls~e~ofLBPel’A’ 
&amp lcvda is im&ro@kv ,4lmdve clamp levels will bate LO be dweloped tlmugh a risk 
axs9m.m thaMoxlow6 cl3uxA pmtods. 
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MAJ K&II Gardner -2- Febmlary 22,199 

Amx St concetneu rbat the prWslct of pCrrolma #rntamiMW md~htbasu~urfacbnotix 
~flAowr~dapfbtn~~rrisk~tfiaemfironm~mta~~mobiliption. 
ADEC qua ti 4ny awm-tivc lctkm plaas or iateris fe7Mvill action3 for his site iacMporate a 
~pprqrbte fhabcd of dd-bg with PCB mucaminatod soI& (ia TSD facility) tlm will s&fy 
mcu requlmnmta. 

‘J40 dOCument ah sU.t~ tbzt a fpd&Livc risk xsearncot 4~ risk bad concatratbm (PBCS) ard 
potentid reapmrs at the she be cmdtiad ID &term& mion~ toveb fir PCBS. Ap@Z rqp~ts~~ 
alat lhc rfdk b3e.smm fottow CERCM prH~014 pnd mabcdotogy. The metnodology lp 
&vehpIag a basdirtc risk axwssxnent is daMiwd in be Rk.k ,hssamW Guidance For s-d 
Volume I: Human MC&b Mtion Manual. Ftut A, (EPA 19896) (MGS EIHEhl and VW I& 
EnYiroJllm4aI Evaltioa Mamlal &PA 198%). 

523 Gzwla- sm$lk EmJtfa pnp 4l 
The wt sue tit the sigrdiant dexeast OF mm cmmuatbn5 in w&i JW?982 and Ap- 
2987 and Iack of dm caatamhants in ocher nearby du~a,gcsdierrt wdls qgesh that th4 
canwmineab dctb%d during the 1990 USACE ipv&i@xt are d&pa&g. ‘Chh asruxqxion caqn~ 
be rubmntiahzd wit% tha cutrent data set g&u the q~M~catior~~ h&l in 42.1 on page 25. Tho text 
SW that m duplicater or W recoveries fk Voldo Organic ComWs (V&2) w0re submifhd 
for wed of (he ~WUS s~plea so t?Ac Upa pr&ckton ti BDXWZY Cwrd ra be asw5sed. 
Subssqu~y.thodatPLsus~~sh4uld~vio~~~o. AblXrequ~thacany 
xMitiollaI Hmpling be c4mdtiod witI3 cExL.4 protud6 la mind Siocs thk 6iW is pfoposed to be 

~~&lClUdtdiROUB. 

53.4 SurhBwlm and sedlmalt smpmg &silt4 Plge 42 
Tbe tat state tbs &~~IIQ lwela are mt eatill6hed far 5odii bowovec tie 6rc sdima quality 
crit&a-@gc) avaIIabl6 that tha US, EPA femnm&s be am*Xerd in establishing rcmedtin 
goals for wutaminatfd wdiionb. 330 SQC were d&neii to be pm&vu of XpKdc lEi3 alxl 
ar~Ir.naJd that mnmme aqoatic life. TIC - SW ii m n6xtd valut; rathe, it ie dep&snt on the 
totaIo@Jic&o~coacentr8thnQtbe- InofdcrBrdlb&plvpriatb~SQCleveIto 
b dmlnhcd, the Tot will have to Il.8 calarlateu from ELbxller ramd of msTelx Mmp1ing. ADMl 
H$bSE that I &SJ@*~ plan b.e sub&t@ lAh.lI~ apPli&bIe -aA proWA.~, tilaing ap&fihQy 

~~l~will~~doPeand~y~~Mmplc~~rn~~te5. 

D w&f S-2.2). -, Ihe rl5k z3Msmat madt mow CEFtaA prc&xh 
and illlAuder a conceprpat rim mild, pwrtt~ rhnedi4tton cods. bxpmxc seeoarim amd 
patilwpfn. The us oidl~ sa3maat QJaJJty clrircria @Qq ix rc-sommdd in astabEshing rbmedial 
goal6 d the mkttaminathn pceseat (see oomrppp 53.4). Grow couJalnbarsdti-1[ 
25Pgn.laiaex~oftbe§ughMCL~~kw~inlllymmprebenslve~ 
assess- or roadal design bh.g mnsidad @so SH uimmms Ludu S-23). cotisn~ 
moeitvrmw dtbb groatiu with m radii &ion of the po-tmdwa umot be justilicd witht 
Brst mduuing a risk asmcnt d-la fd4~ all mm p- desnikd pstiolnly 

r 
i 
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-3- kbrwy 22,x994 

Tbo~xrs~&mesavrceoflbeEootamination(~wanooitU~)has~f~. Tbisisoaly 
partially true sipce the ti p@ola~n c~rrtpmiasti~ Q,RfM srtgm IX0 330 mglkg GRO) t tbt 
~~footiDtcnalInLbO~oilS*S~cethe~oalioa~pCcse#nfh4~~as~PCB 

co- d m~gruundwata iatsda$.c I&m ia a hi& pr1amy of It ping a a wurce k 

gmmlw8.ter m~iQ0 dlrough l-Alinj$. Sekt4n of a remedial altmdive for the 
contaminatloa P the rite must bcjustihl by fi rkk as5~ using mcx-4 pmJcols* 

Apwd?x F Umdd wrrAssu-~port 
Ueb of the d&&on lhmits bc F’CBs warn umple of 0.5 to 1 A WL Q&I is nbt bow em& b 
detanntnc If fbe Nation4 Ambient Water Q4ity tit&a of O-024 ug/L wst exc&d- ADEC 
requests that rdd]W wider samplhg cd all umhmh.g weils at the airc for FCEb Cm addition m the 
VoCr mentioned ia rodon 51.3) bo g&md using CERCY, pmtcala ml m that are abft 
Wdatectthi8~0f0XJ%L 

AIEC requesta a wrietea response outlin.iq steps tkit tha Army will b5 nki.ng to tetxk3 the ismea 
diEcussed &ovs whiu Arty (30) ddp af rOOCipC of ti Xctttfer by the Army. If there are my 
cputiom regarding this letret or pu wish to sch&tk e mePfng to dims the isstw &cd in this 
I&i, plcas4 MITta m at the soticartrd Regkmll OfRre, telep4w munbsr; 07) 563-&39. 

buis Eiomrd 
E7IvinJnmental specjalist 

IXzd 

CC: ml-, hDEu.4Do 
John l&lvcson, ADRCISCRD 
Mae Wilkenio& EPA Region X Seatie, m-124 
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Drawing Sht, 
Spec. Pare 

Tb. 3-l 

p. 20 

p. 22 

gen 

p. 25 

p. 28 

p. 34 

p. 35 

;J b(t(c, -+., ].‘y’-l 

Design Document 

COMMENTS 

ER 1110-l-263 and the sampling plan 
require that rinsate blanks and trip 
blanks be numbered just like other water 
samples. This requirement was ignored. 
Please explain why. 

3.2.6: Include information about 
disposition of IDW by DPW (where was it 
ultimately disposed?) 

3.3: QC samples were not analyzed by 
NPD. Correct. 

Data tables (4-1, etc.) must include the 
QC and QA duplicate data alongside the 
project samples that they replicate. 

4.2.1, bullet items 4 & 5: Do not 
actually substitute the data. Include 
the project, QC and QA data, and 
indicate in footnote that QAR recommends 
that QA data be used. Explain in text 
whv the project data are unusable. 

What does note c mean? Please explain. 

Table 4-6: Correct from "ND (LT 2)" to 
"ND (2)". 

Last paragraph, 4,3: Disagree that 
addition of microorganisms is necessary, 

Rfl,‘II’V$ 
CONF 

A-cmt 
accepted 

Action taken I m comment by: 

III .,.:;ts III r’il’i’ 

C-correction made. 
List DWG or paragraph number 
where correclion made 

1 [if not corrected - explain1 
L . 

I nol. explair 

LOC/jT1ON: r-3. ~‘4 da 

b.14 I. i.IIl:l:k 
hY 

linitialj 

SHT. OF NPD Form 32 (Rev) Feb 87 (Other Editions Obsolete) 
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REV. ,.A’ 
COMMENTS 
n-N!’ Dcrte: 

PROJECT : 1: ‘; / I-; .! LOCATION: 

I Design Dotxment 1 n-Arch./LA 1 Action token on comment by: ---.,- - t 
l-l AirkE Revimw I r .ar,,lb,, 

I 
iIll_r D Men10 .L--...- l._ j+lceyt -__- -- ’ I i !,rr~!scm* 

LlAmF, .- Phone: n F&S n MechJEhx [l Pretrn. 

fIrl:irW 
CONF 

III .; :ili Ot I’illt’ 

C-correclion made. 
List DWG or paragraph nurriber 
where correclion made CL 

7K 
NO 

3 

10 

11 

12 

13 

14 

Drawing Sht. 
Spec. Para 

p. 35 

p. 36 

p. 38 

Pl. 5 

Pl. 5 

p. 40 

p. 42 

Ill _, _ lYIM!d ,, Irlw!a .-._ 
COMMENTS 

More likely, their growth is oxygen- 
limited. 

Last paragraph, 4.3: Conclusion that 
nutrient levels are too low seems 
premature. Justify or change wording. 

5.1: Include a completed matrix score 
sheet for this site as an appendix. 

Delete this table, These are not 
contaminants of concern at this site. 

Recommend including hits only, to make 
data easier to scan. 

Data do not match tables, e.g., AP-3228, 
18.5’ bqs, table says 54 ppb, plate says 
ND with a detection limit of 54 ppb. 
Check accuracy of all data & correct 
errors. 

AP-2986 was contaminated at 10' bgs. 
AP-3230 was contaminated at 13' bgs. 
Both are outside the excavation limits, 
so your statement that contamination is 
all in fill (last paragraph 5.2.2) is 
wrong. Re-do this paragraph to reflect 
this. 

5.3, first sentence: Final ADEC cleanup 

A,CIIII 
accepted 

’ not, explain [il not corrected . explain] 

*, - 
$g.,; * . 

[initial] 

NPD Form 32 (Rev) Feb 87 (Other Editions Obsolete) 
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REV. Y 
COMMENTS PROJECT: LOCATION: 

In NP Dtrte Design Document Action token on comment by: 
--- -**- In +J.p+ f -- II 

L 

[ &hrrg 

LIlll!m ._- 

l--L ~ I 
Hem Drawing Sht, 
N@ Spec. Para 

16 

17 

18 

19 

20 

Reviewer: Ll.~:MS!!lill I I !z-ll!W! !, 
Phone: I 

1 y.“.!;& 1, 
LW.. _ I’ 11 P~lim,._- fiMech.lElec 

p. 42 

p. 46 

p. 48 

p. 48 

p. 48 

In l-IL&d. In St+-- 
COMMENTS 

criteria have not been established. .' 
Change wording. 

5.2.4: SD-l in Table 4-2 has 1.15 ppm 
PCBs; text here states 1.3 ppm: 
Coordinate. 

6.0, paragraph 4, line 4: Insert "mayt' 
between @'MCIJslr and trapplylN. 

6.1: Define TMV. 

6.1, paragraph 2: What contaminated 
surface soil? * 

6.2: Why is capp,ing appropriate? 
Please explain. 

4 

:iI .,i, 
ml’ 

A43M 
acccpied 

1 not. explain 

ml) , :,f, 111 I ii . 

C-correcliun inade. 
List UWG or paragraph number 
where correction made 

[ii not corrected . explain] 

!I 1, IJIlL’f~I, 
iii; 

(initialI 

-~~ 

SHT OF NPO Form 32 (Rev) Feb 87 (Other Editions Obsolete) 
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I COMMEI ! DESIGN DOCUMENT: Draft Site Assessment/ ,:and CAP LOCATION: FT RI 

I 
1 

WSON 

U.S. ARMY CORPS OF 
ENGINEERS 
CENPA-EN-EE-TE 

DATE: 2/27/94 I ACTION TAKEN ON COMMENT BY: 
REVlEWER: Bob Haviland 
PHONE: 753-5724 I 

ITEM 
NO. 

Drawing Sht. 
Spec. Para. 

APP A 

GEN 

COmENTS REVIEW CONFERENCE 
A- comment accepted 
W - comment withdrawn 
lif neither, explain) 

DESIGN OFFICE 
c - correction made 

(If not, explain) 

Back 
check 
by: 

No annotated review comments were received. 
Comments shall be annotated to document the 
review conference action and the action of 
the designer. (comment incorpora ted and 
where incorpora ted). These comments are 
made after leng,thy reviews. ,It is not only 
courteous for the designer to annotate for 
backcheck, but required, Were any of the 
original comments incorporated? All of 
them? 

The SOW does not require a quantitative 
CERCLA risk assessment. However, in order 
to evaluate alternatives, a conceptual site 
model and some type of risk evaluation is 
needed. To simply rely on regulatory 
values is weak. ,,The reference to the EPA 
Supplementary Risk Assessment Guidance or 
simplified risk assumptions would have 
added considerable weight to the report. 
It was known that contamination levels over 
regulatory levels were on site prior to the 
NTP, The SOW,required a risk evaluation. 
It could be argued that this report 
complied with the SOW, although weakly. 
However, a risk evaluation should include 
all contamination, not only petroleum. The 
SOW is calling for professional treatment 
of this project, not a book keeping 
exercise, Your recommendations could have 
been written prior to any field work, It 
was known thel'e was petroleum and PCB 
contamination on site prior to the NTP. 

- 

SHT. 1 OF 
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REJTE’ I PROJECT: SITE 4,-BLDG. 35752, HF ,- ‘NSMITTER SITE 
--_ 

COMMEL -A DESIGN DOCUMENT: Draft Site Assessment, , and CAP LOCATION: FT R, .RDSON 

U.S. ARMY CORPS OF DATE: z/27/94 ACTION TAKEN ON COMMENT BY: 
ENGINEERS REVIEWER: Bob Haviland 
CENPA-EN-EE-TE PHONE: 753-5724 

ITEM Drawing Sht. COMMENTS REVIEW CONFERENCE DESIGN OFFICE Back 
NO. Spec. Para. A - conunen t accepted C - correction made check 

W - comment withdrawn by: 
(if neither, explain) (If not, explain) 

3 ii Add the Executive Summary as required by 
the SOW. 

4 8 I& 91 Last sentence: The SOW states 1989 for 
tank removal, your report states 1990. 
Verify. Which one is incorrect? 

5 9 Last sentence first paragraph states 
backfill was clean soil. Elsewhere (p. 391 
the report states contaminated backfill. 
Verify and clarify. 

6 10 First paragraph, last sentence: .Were PCBs 
tested for? If so, what were detection 
limits? How many tests? 

7 12 Your stated objectives differ from the SOW 
which states in paragraph 5.1: "The AE 
shall conduct those field investigations 
necessary to characterize the HF 
Transmitter Site (Site No, 41, to evaluate 
the actual or potential risk to human '\ 
health and the environment posed by the 
site, and satisfy 18 MC requirements for 
site assessments, initial abatement and 
release investigation, and corrective 
action investigations." 

8 23 Paragraph 3.3.2: Clarify if API methods or 
ADEC methods were used. If API, explain 
why ADEC methods we& not used as required 
by 18 AAC 76. 

\ 
9 25 Second bullet: Explain why high detection 

limi ts were used. 

SHT. 2 OF . 
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COMME. ! DESIGN DOCUMF3T: Draft Site Assessment, iand CAP LOCATION: FT R: kDSON 

U.S. ARMY CORPS OF 
ENGINEERS 
CENPA-EN-EE-TE 

ITEM Drawing Sht. 
NO. Spec. Paz-a. 

10 

11 

12 

13 

14 

15 36 

LG 

17 

18 

26 

32 

35 

35 

36 

37 

40 

40 

DATE: 2/2 7/94 ACTION TAKEN ON COMMENT BY: 
REVIEWER: Bob Haviland 
PHONE: 753-5724 

COMMENTS REVIEW CONFERENCE DESIGN OFFICE 
A - comment accepted C - correction made 
W - comment withdrawn 
(if neither, explain) (If not, explain) 

Column AP-3228 @ 15': Clarify 
concentrations. Is it 20.000 or 20,000? 
Likewise with 84.000 or 84,000, 

Paragraph 4.3: Good. Now carry this 
through into the CAh alternatives. 

First paragraph: Clarify. Are petroleum 
degraders "typically found in soil?" ! 

Second paragraph: Elaborate/clarify. ,How 
does adding hydrocarbon-utilizing 
microorganisms stimulate the indigenous 
hydrocarbon-utilizing microorganisms? 
Also, you mention that soil moisture should 
be maintained in a range conducive to 
microbial growth and soil workability. 
Don't keep us in suspense . , , what's the 
range? 

First paragraph: Similar comment as No. 7. 

Regulatory guidelines: What about ADEC 
waste oil regulations, PCBs, TSCA & RCRA? 

Paragraph before paragraph 5.2: This is 
weak. See comment 2. 

First paragraph: What are your 
recommendations for lead and PC&s? See 
comment 2. 

Second paragraph states the source of 
contamination is the backfill material. 
Explain the contaminated sediment in view 
of this, 

SHT. 3 OF 
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COMMEi ,j ' DESIGN DOCUMENT: Draft Site Assessment, and CAP LOCATION: FT RL RDSON 

U.S. ARMY CORPS OF DATE: 2/27/94 ACTION TAKEN ON COMMENT BY: 
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ITEM Drawing Sht. COMMENTS REVIEW CONFERENCE DESIGN OFFICE Back 
NO. Spec. Para. A - comment accepted C - correction made check 

W - comment withdrawn by: 

(if neither, explain) (If not, explain) 

19 45, 9 Clarify your soil volumes. There appears ' 
to be a contradiction between 840 CYs and 
2350 CYS. 

20 46, 47 The report states that HLA evaluated the 
remedial alternatives according to, among 
other criteria, associated short-term and 
long-term health risks. This is untrue and 
implies HLA did a thorough job. 

. 
2.1 47 A no action alternative is strictly that. 

No action, no cost for implementation. 
Monitoring and performing a risk'assessment 
is not no action. Clarify. 

22 51 Verify that PCBs are not biodegradable. I 
believe they are but the efficiency is 
1 owcr, Nowever, a question is, is this 
remedial method acceptable by 
law/regulation? 

23 Plate 2 Locate underground utilities in the area. 
These are potential pathways of 
contamination and should have been 
included. SOW paragraph 6.2.1.3. 

24 Plate 3 An 18" CMP is shown. Where does this drain 
from. A potential source of contamination. 
It should have been included in your 
analysis. 

25 APP. B Include dates of this analysis. 
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weeta the AE to 18 AAC 75.3 19 
which defines “Hazardous Substances” as part ot 
AS 46,03.826 Oefinitione, which In-turn direct8 
the AE to 42 USC 9601 (14) which is the 

aI, CERCLA program. The AE did nut follow 
by not including the requirements of 18 

end the other referenced regulations and 

898 also-directs AE to applicabte portions of 40 
CF3 761 and the $!&N. IS this a typlcel ‘spllf 
under TSCA? Is It en old s before Feb. 19787 

kground regulatory 

After PCBs were confirmed at this site, end e 
rs\Aew of the regulations revealed that EPA 
Region 10 would have to determine PC6 ctaanup 
levels for this site. ~~~~~~~~~~~~~~~~~~ 

cot*ld not be sensibly accomplished and ADCOEs 
shculd have been advised that work could not 



6,O 

3,2 

i$t@ig%kW$ requires HLA ‘to evaluate the actual 
or potentlat risk to human health snd the 
8nvtronmect posed by the site(s).” If this task 
coufd not be accomplished then ADCOE should 
havt been advised an this fact h the lntsrlm 
drafl and no further work accomplished 

As part of ‘$jjj#j# the AE should have performed 
or aiggested field screening to determine the 
pressnce of PCBs, These cheap PC83 fietd 
scrernlng tasts would have alded the AE In 
determifiingif more than tha minimum riumber of 
borirqslsanples were needed. Field screening 
test tioufd have afded In the characterization of 
PC8 oontanrinatee sediments also. 

The hlgheet contamination reported by the Corps 
sampling WIS AP-2986, the closest bare ,hole by 
HlAwas owr 60 ft away. There were pCBs 
samFled OUtSid of the excaVatlon. This site is 
still rncharscterized with reference to PCBs and 
the Bjvise CtDCOEs on further sampling of the 
cv00. 

Sectbn 5.2 I of tha gj&‘$ requires tha submkion 
of field notes as part of draft reports. I have not 
seen anv field notes or Dhatouraphs, as yet. 



S43ction~5.2.3 and 5 2.4 of $$w requires the AE 
to estimate the hcrlzontal and vertical distribution 
of contamhants. The AE did not estimate the 
distribution of PC&. AE must explain why this 
was not dcne or colld not be done (perhaps lqck 
of site chamcterizstion with reference to PCBs 
was the. reason), ADCOE should have been 
advised th;“! ~$j$@[$@ could not be complettd 
as ‘part of @@j of N should have conducted 
flsld aaleenfng for PCBs. Field ecraenlng 
methods are va dwtp and would not ptace en 

the AE If training of personn4 

regutations? Please sxplaln exactly how the IDW 
w8s transported, m&fssted, end disposed. 
Since PCBs were noI dsflnltely Identlfi when 

sources of lnformetion, and surety of the date 
used somewhere In the report. 
Question 12, 13, ‘4: Does the AE have enough 
information to thls decision? 
Questlon !6, and 17: I am not convinced that 
the infbrmation available has proven that the 
tanks were the sole source of PC& 
contaminaton. 


