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1.0 INTRODUCTION 

This report has been developed for the U.S. Department of the Army (Army) under contract to 

the U.S. Army Corps of Engineers (USACE) by ENSR Corporation (ENSR). The report 

presents the findings of the Remedial Investigation (RI) for Operable Unit D (OtJD) at Fort 

Richardson, Alaska. Preparation of the Rl report has been conducted as Delivery Order No. 

0021 under Contract No. 0ACA85-94-D-0010. 

1.1 Federal Facility Agreement 

The Department of Defense (DOD), the U.S. Environmental Protection Agency (EPA), and the 

Alaska Department of Environmental Conservation (ADEC) entered into a joint agreement, 

referred to as the Federal Facility Agreement (FFA), in the Spring of 1994. The FFA was 

formed in response to the placement of Fort Richardson on the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) of 1980 National Priorities List (NPL), as 

amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986 and the 

National Oil and Hazardous Substances Contingency Plan (NCP) of 1985. The FFA identifies 

the authorities and responsibilities of these parties and integrates CERCLA requirements with 

relevant aspects of other federal and state programs, such as Resource Conservation and 

Recovery Act (RC RA) and Alaska underground storage tank (UST) regulations. 

Section III of the FFA describes that its general purposes are to 

Ensure that environmental impacts associated with past and present activities at the 

site are thoroughly investigated, and appropriate removal and/or remedial action(s) are 

taken as necessary to protect the public health, welfare, and the environment; 

Establish a procedural framework and schedule for developing, implementing, and 

monitoring appropriate response actions at the site in accordance with CERCLA, the 

NCP, National Superfund guidance and policy, national RCRA guidance and policy, 

and appropriate state law; and 

Facilitate cooperation, exchange of information, and participation of the parties in such 

actions. 

1.2 Remedial Investigation Report Purpose and Overview 

The Rl Report for OUD is based on information gathered from review of all identified pertinent 

information relevant to the specific sites included in the OU and the general site area. The 

information includes current and previous site investigation data and reports, historical reports, 

reconnaissance site visits, aerial photographs, and other data from files held by ADEC, EPA, 
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and the Army. Other information was obtained by interviewing persons having knowledge of 

the sites or practices at the sites. The RI Report for OUD has been prepared following the 

guidance set forth in Guidance for Conducting Remedial Investigations and Feasibility Studies 

under CERCLA (EPA 1989) and Data Quality Objectives Process for Superfund (EPA 1993). 
O 

In order to focus the scope of the Rl, Chemicals of Potential Concern (COPCs) and data gaps 

were identified by comparing available site data to various screening criteria. Screening criteria 

for soils included the following: 

1. ADEC Underground Storage Tank (UST) Soil Cleanup Levels, 

2. One-tenth of the EPA Region 3 Risk-Based Concentrations (RBCs) using residential 

soil levels, 

3. Toxicological Benchmarks (sediments in Cooling Pond at 35-752), and 

4. Statistical analysis of metals to determine background concentrations of target 

analytes. 

Screening criteria for waters include the following: 

1. Alaska Water Quality Criteria (18 AAC 70), 

2. Maximum Contaminant Levels (MCLs; EPA), 

3. Region 3 RBCs for Tap Water, and 

4. Toxicological Benchmarks (surface water in Cooling Pond at 35-752). 

In addition to those compounds exceeding screening criteria, data gaps were identified where 

the extent of contamination at a site was not known or if additional data was needed for the risk 

assessment. 

Historical data and data generated during Rl activities were then used to conduct a Baseline 
Human Health Risk Assessment (BHHRA) and Ecological Risk Assessment (ERA), presented 

in the Risk Assessment (Volume lia). 

Screening levels to be used for a general comparison are included in the data tables. However, 

sediment benchmark criteria established in the risk assessment replace the more generalized 

sediment screening criteria originally established in the management plan for Building 35-752. 

1.3 Fort Richardson Background 

Fort Richardson is located on 62,000 acres of land northeast of the Municipality of Anchorage 

and Elmendorf Air Force Base (AFB) in south central Alaska. Fort Richardson was established 

in 1940 under the command of the Alaskan Defense Force (ADF) to protect Alaska against 

foreign attack. The installation included an airfield, which was called Elmendorl Field. In 1941, 
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the ADF was renamed the Alaskan Defense Command (ADC). At that time, Fort Richardson 

had approximately 7,800 personnel. During World War II, Fort Richardson was used as a 

staging and supply area for operations occurring on the Aleutian Islands. The troop 

complement varied ir size from 7,800 to over 15,000. In 1943, the ADC was renamed the 

Alaskan Department, and in 1947 it was again reorganized as the U.S. Army, Alaska. 

Ir 1950, Fort Richardson was divided between the Army and Air Force. On the northern part of 

the installation, the Army established a new cantonment area. The original base was released 

to the Air Force and renamed Elmendorf AFB. Fort Richardson has undergone a number of 

reorganizations and command and control changes since that time, including expansion of the 

cantonment area. Fort Richardson is currently the home of the 6th Infantry Division (Light) and 

has approximately 2,175 military and 3,820 dependent personnel stationed at the Post. In 

addition, approximately 1,500 civilian employees work on the Post. The overall mission of Fort 

Richardson has not changed over time; it is still tasked with protecting Alaska from foreign 

invasion. 

Geographically, the Post is bordered by Eagle Bay and the Knik Arm of Cook Inlet to the north, 

and the Chugach Mountain Range and State Park to the south and east. The elevation of most 

of Fort Richardson lies between 45 and 225 feet above mean sea level (MS L). 

1.4 OUD Source Areas 

Four sites under investigation for OUD have known or suspected contamination as indicated by 

results of previous investigations. The purpose of the RI was to confirm the presence and 

evaluate the extent of contamination, and to provide enough infomiation so that risk 

assessments and feasibility studies could be performed for each site. The four sites are: 

Building 35-752 - High Frequency Transmitter Site; 

Building 45-590 Auto Hobby Shop; 

Building 726 - Laundry Facility; and 

Building 796 - Battery Shop. 

The locations for these sites are shown on Figure 1-1 (page 1-4). 

1.5 Document Presentation 

This document is Volume I of the three-volume RuFS. Volume Ita is the Risk Assessment for 

OUD. Volume lib presents the Postwide Risk Assessment (PPA), which evaluates exposures 

to media regardless of OU boundaries. In addition, the PPA includes some sites that were not 

part of any OU based on contaminant type or were unknown prior to implementation of the 

FFA. Volume III presents the FS for OUD. 
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2.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

The following sections provide a description of the general environmental setting of the 

Anchorage and Fort Richardson area. For ease of use and quick reference, tables and figures 

are presented at the end of Section 2.0 in Attachment 2.1 

2.1 Demography 

Military, State of Alaska, and residential land holdings dominate the land use surrounding Fort 

Richardson. The Post ¡s bordered by Elmendorf AFB to the west, the city of Anchorage to the 

southwest, and the city of Eagle River to the northeast (Figure 2-1, Attachment 2.1). Chugach 

State Park borders the remaining southern and eastern boundaries of Fort Richardson. 

Anchorage and Eagle River are the two major population centers within lo miles of Fort 

Richardson. The combined population of the Eagle River-Anchorage area is approximately 

225,000 (WCC 1994). The Eagle River area serves as a suburban community for Fort 

Richardson personnel and also for Anchorage. 

Future land use considerations include the potential for closure of Fort Richardson. If the Post 

is closed, the land may be taken over by Elmendorf AFB or deeded to the Municipality of 

Anchorage. Although three water supply wells are located on Fort Richardson property south of 

Ship Creek, it is unlikely that groundwater from any of the OUD sites would be used for a 

drinking water supply. A pipeline carrying drinking water from Eklutna Lake (over 15 miles from 

the site) runs through the area. The area is not suitable for agricultural purposes (WCC 1994). 

The potential for future residential use of the area is remote, but will be considered for 

screening purposes during the Rl. 

2.2 Ecology 

2.2.1 Flora 

Regional vegetation includes tundra, coniferous forests, deciduous forests, tall shrub, low 

shrub, sedge grass, aquatic and coastal wetlands. Alpine tundra consists of low-growing 

shrubs and lichen. Coniferous forests are dominated by black and white spruce. Deciduous 

forests are a mix of balsam poplar, birch, aspen, and alder. Tall shrub assemblage is 

dominated by alder. The types of low shrubs and grasses change with different moisture 
regimes. Zones of low shrub vegetation surrounding bogs and ponds include dwarf black 

spruce, ericaceous shrubs, and other low scrub. Wet meadows occupy small kettles (glacial 
ice pit depressions) and are dominated by bluejoint grass. Slightly wetter areas support the 

growth of sedges. Lake and stream vegetation consists of submerged, rooted aquatic plants. 
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Dominant vegetation types include pond lily, water lily, pond weeds, and marestails. Sedges 

and cattails line the banks of most lakes and streams. Boggy areas support mosses, cotton 

grass, cranberry, rosemary, and sedges (Black and Veatch 1989). Coastal wetlands consist of 

intertidal estuarine areas dominated by narrow-leafed persistent emergent vegetation (WCC 
1994). 

2.2.2 Fauna 

All five species of Pacific salmon inhabit Cook Inlet and Knik Arm. Salmon species are chinook 
(king), sockeye (red), coho (silver), pink, and chum. Eagle River and Ship Creek maintain 

spawning runs of chinook, coho, and pink salmon. Beluga whales are common in both 

Turnagain Arm and Knik Arm, and are often observed off the mouth of the Eagle River. 

Freshwater and estuarine aquatic habitats of Upper Cook Inlet, including Eagle River, contain 

Arctic grayling and Dolly Varden. Stickleback inhabit salt marshes along Knik Arm and are 

common within shallow ponds and backwaters of the Eagle River (WCC 1994). 

Large and small mammals, raptors, waterfowl, shorebirds, and one amphibian (the wood frog) 

occur in the region. Mammals include large ungulates, such as moose and dall sheep, and 

small mammals, such as beaver, muskrat, red squirrel, snowshoe hare, arctic ground squirrel, 

and red-backed vole. Carnivores of the region include grizzly bear, black bear, coyote, 

timberwoif, wolverine, river otter, and mink (WCC 1994). 

Bird life is abundant in Upper Cook Inlet. Breeding species are attracted to the extensive 

wetland and forest habitats and abundance of summer insect and plant life available as food. 

Migrating species are also attracted to the vast inland and coastal wetlands available as resting 

and staging areas. Common bird species in the vicinity of Fort Richardson, especially near the 

Eagle River, include raptors such as the bald eagle, red-tailed hawk, and northern harrier. 

Other common species observed in the vicinity of Fort Richardson include sandpipers, greater 
and lesser yellowlegs, red-necked phalarope, sandhill crane, mew gull, glaucous gull, Arctic 
tern, boreal chickadee, and varied thrush. Waterfowl observed in the summer months include 
trumpeter swan, northern shoveler, tundra swan, green-winged teal, Canada goose, greater 

scaup, Pacific white-fronted goose, common goldeneye, mallard, Barrow's goldeneye, northern 

pintail, bufflehead, American widgeon, and gadwall. 

2.3 Climatology 

The temperature and precipitation data for Anchorage from 1983 through 1992 is shown in 

Table 2-1 (Attachment 2.1). Average summer temperatures range from 46°F to 66°F, and 

winter temperatures range between 4°F and 42°F. Extremes are from -43°F to 86°F. The 
yearly average precipitation is approximately 15 inches. Infiltration and runoff from precipitation 
are both predominant during breakup when the winter snowpack melts. 
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The principal factors affecting the climate of Fort Richardson include terrain, latitude, and 

geographic position relative to large land masses and oceans. Fort Richardson is in a 

transitional zone between the maritime climatic zone to the south and the interior or continental 
climatic zone to the north (Selkregg 1972). The St. Elias and Chugach mountains to the south 

act as a barrier to the maritime influence of the northern Pacific Ocean; the Alaska Range to the 

north protects the area from the extreme cold of the arctic air masses of the state's interior 

region. Cook Inlet creates additional, local temperatures that impact the Fort Richardson area 

This transitional zone experiences a moderate climate, generally lacking in extremes in 

precipitation and temperature. However, because of the latitudinal position, the reduction of 
mean annual solar radiation results in low mean annual temperatures (Black and Veatch 1989). 

2.3.1 Temperature 

Seasonal variations in temperature for the area are exaggerated as a result of the reduced 

number of daylight hours during winter and increased number of daylight hours in the summer. 
However, daily fluctuation in temperature is relatively slight. January exhibits the lowest 

monthly mean temperature at 12°F. The highest monthly mean temperature (58°F) is in July 

(Leslie 1989). 

2.3.2 Wind 

Above-surface airflow in the Fort Richardson area is generally toward the northeast and 

northwest onto the Post from Cook Inlet. In winter, these winds are more likely to blow south 

along Knik Arm. Surface wind velocities average 5.8 knots, although channeling of the winds 

near Ship Creek is common with velocities reaching up to 53 knots (Black and Veatch 1989). 

2.4 eoIogy 

The geology in the vicinity of Fort Richardson is a complex sequence of glacial and alluvial 

deposits. An investigation is currently being conducted by the U.S. Army Cold Regions 

Research and Engineering Laboratory (CRREL) to better understand the geology and 

hydrogeology of this area. The following descriptions of regional geology are extracted from 

CRREL (1997), Schmoll and Dobrovolny (1972), Kirschner and Lyon (1973), and Freethey 

(1976). 

The vicinity in which Fort Richardson is located has three general geologic terrains: glacial 
deposits, alluvial deposits, and metamorphic rock. Glacial sediments deposited in the Cook 
Inlet basin during a series of five glacial periods in recent geologic history constitute the north 

and central portions of Fort Richardson. Metamorphic bedrock outcrops and mountains 
predominate in the south-central and southern portions of Fort Richardson. 
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The OUD sites are on a sequence of alluvium and buried ground moraine to depths on the 

order of 200 feet or more. Terminal moraine deposits (the Elmendorf moraine) are present 
directly northwest of the main cantonment area. The soils of the Elmendorf moraine are 

composed of fine-grained, poorly sorted glacial materials (clays, silts, very fine sands), with 

interbedded heterogeneous layers of boulders, cobbles, gravel, sand, silt, and clays. 

The main cantonment lies within the Mountain View Fan formation. The formation consists of 

multiple flood and interflood deposits, resulting in a complex subsurface stratigraphy. The flood 
deposits were probably generated by a series of sudden releases of an ancient glacial lake 

located in the Eagle River Valley. The interflood deposits include alluvial fan and braided 

stream deposits emanating predominantly from the Eagle River Valley in the east and smaller 

local valley sources and along the edge of the Elmendorf Moraine. The Elmendorf Moraine is a 

terminal moraine, deposited at the toe of the glacier during the most recent glacial event, and 

located northwest of the main cantonment area. The soils of the Elmendorf Moraine are 

composed of fine-grained, poorly sorted glacial materials (clays, silts, very fine sands), with 

interbedded heterogeneous layers of boulders, cobbles, gravel, sand, silt, and clays. In 

addition to the alluvial fan deposits, deposits formed by debris flow my also be interfingered 

with the alluvial fan sequences near the margin of the Elmendorf Moraine. Braided stream 

deposits, characteristic of alluvial fans, probably lie buried at depth. This also adds to the 

complexity of the geology and hydrogeology. 

Beneath the Mountain View Fan lie older glacial and glacio-marine deposits. Soils in the 

Mountain View Fan consist mostly of sand and gravel with significant fines (approximately lOto 
15 percent). lnterbedded silty sand and gravel containing lenses and layers of silt and clay are 

common (CRREL 1997). 

Alluvial sediments of the Anchorage Plain extend from northeast of the Fort Richardson main 

cantonment area southwest to the city of Anchorage. The alluvial sediments comprise both 

glacial outwash, alluvial fan, and fluvial deposits, grading from gravel in the eastern portion of 

the plain to sand in the southwestern portion. In the cantonment area, deposits are composed 

chiefly of well-bedded and well-sorted gravel. 

This sequence of alluvium and till probably overlies the Bootlegger Cove Formation. 

The Bootlegger Cove Formation, comprised of thinly bedded clayey silt and silty clay, is present 

throughout a large part of the Anchorage Lowland (at least 40 square miles; CRREL 1997). 

This unit may be non-existent in the north and east portions of the cantonment. Where present, 

the Bootlegger Cove Formation acts as an aquitard to groundwater flow; groundwater beneath 

the Bootlegger Cove Formation is under confined (artesian) conditions. As will be discussed 
further in the next section, it is important to note that this confined aquifer, encountered beneath 

the Bootlegger Cove Formation, is not the same as the confined to semiconfined aquifer 

encountered beneath the OUD sites. 
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2.5 Hydrology 

The primary surface drainage features in the area are Eagle River, to the north of the main 

cantonment, and Ship Creek, located south of the main cantonment. Both originate in the 

Chugach Mountains and flow westerly across the installation into Knik Arm. Eagle River is fed 

by turbid glacial meltwaters, and Ship Creek is sustained by snowmelt and rainwater runoff. 

Surface drainage across the main cantonment is southwesterly 

Surface water from Ship Creek is the primary source of drinking water for Fort Richardson. A 
diversion dam, where water is taken from the creek, is located approximately 10.5 miles 

upstream from the mouth. The Municipality of Anchorage, Elmendorl AFB, and Fort 

Richardson pump water from a deep aquifer for drinking water when there is low stream flow 

(Freethey 1976). Table 2-2 provides a list of supply wells that have been drilled on or near Fort 

Richardson. The locations for these wells are shown on Figure 2-2. Table 2-3 provides a list of 

monitoring wells used in the OUD Rl. (See Attachment 2.1 for tables and figures.) 

Two major groundwater systems have been identified in the area of Fort Richardson: a shallow 

system and deep system (Freethey 1976). The groundwater of the shallow system occurs 

under unconfined conditions in the Anchorage Plain deposits and in unconfined to semiconfined 

conditions in the till of the Elmendorf Moraine. Shallow perched groundwater of limited volume 

and extent exists in localized areas within the Elmendorf Moraine till deposits. The deep 

system occurs under artesian (confined) conditions beneath areas where the Bootlegger Cove 

Formation is present. 

Groundwater in the Anchorage Plain deposits occurs between 10 and 20 feet below ground 

surface (bgs). Flow in this system is generally southerly towards Ship Creek, with a gradient 

between 0.05 and 0.01 feet per feet (ft/ft; USACE 1991). Groundwater in the deep system has 

been encountered at a minimum depth of 130 feet bgs in the northern area of Fort Richardson. 

The flow in the deep system is generally westerly to northwesterly towards Knik Arm, with a 

gradient between 0.02 and 0.0025 ft/ft (USACE 1991). 

The complex geology at Fort Richardson leads to complex hydrogeology. Because the 

hydrogeology varies between the sites of OUD, more detailed discussions are included along 

with the site descriptions. 
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ATTACHMENT 2.1 
Tables and Figures 

Table 2-1 Climatological Summary from January 1983 to December 1992 for the 
Anchorage Area. 

Table 2-2 Fort Richardson Supply Wells 

Table 2-3 Fort Richardson Monitor Wells 

Figure 2-1 Fort Richardson Location Map 

Figure 2-2 Water Supply Well Locations 



Table 2-1. Climatological Summary from January 1983 to December 1992 for the Anchorage Area 

Latitude: 61° 15 N 

Longitude: 149° 48 W 
Elevation: 213 feetl65 meters 

Temperature )Degrees F) Precipitation (Inches) 

Means Extremes Mean Days Heat Rain Snow 

Max and Means Max Min Means and Extremes Day Exceeded 

Mean Mean Man Max Mean 
Rex Roc MIS Max Min MIS Max MEr Daily 24 Hr Days 

MIS Max Min MIS l-li Lo 76< 60+ 0- 33- Mean Precip Precip Tot 24 Hr 05 001 Tot Dpth SriO <1.5 

Jan 20 6 13 49 -38 0 0 10 31 1580 2.60 .03 .91 1.16 1 8 10.8 34 11.6 3 

Feb 25 9 ti 58 -43 LI 0 7 28 1329 293 Tr 87 138 t 7 115 41 137 3 

Mar 32 16 24 51 -24 0 0 4 29 1237 303 Tr .78 1.90 1 7 9.1 50 14.9 2 

Apr 43 28 36 65 -20 0 1 1 ?2 863 296 .01 .59 83 1 6 52 21 100 1 

May 54 39 47 80 0 1 6 0 3 545 200 Tr 56 72 1 6 3 7 69 1 

Jan 62 47 55 86 33 3 18 0 0 296 372 09 113 1 31 t 8 0 0 0 0 
JI 65 52 58 83 34 6 25 0 0 195 494 35 202 161 1 12 0 0 0 0 

Aug 63 50 57 82 29 4 23 0 1 253 862 27 241 254 1 14 Tr 0 1 0 

Sep 55 42 48 74 15 1 6 0 3 482 641 15 268 1 52 t 14 02 Tr 18 1 

Oct 40 28 35 63 -6 0 1 1 20 924 339 20 1 73 1 40 1 11 7 8 13 108 2 

Nxv 27 14 2t 57 22 O 0 4 28 1312 293 05 112 l58 1 8 118 10 146 3 

Dec 20 8 14 53 34 0 0 9 31 t 552 363 14 132 136 11 10 157 30 0 4 

Avg Avg Avg Rec Ree Txt Tot Tot Txt Tot Tot Tat Tot Tot Tot Rec Rex Tot 
Year 42 28 35 86 -43 15 80 36 195 23.37 9.05 1591 254 12 111 50 15.0 20 

Key; 

Ir = Trace amounts repxrted. 
F Fahrenheit 



Table 2-2. Fort Richardson Supply Wells. 

Well 
Date 

Instalfed Jn 

Eleuwlion 
TOC 

Casing 
Stickup 

(feet) 

Casing 
Diameter Je_ 

Depth to 
Groundwater 

freon TOC 
(feet) 

Groundwater 
Eleuafioe 

(feet) 

Boring Depth 
Below Ground 

Surface 
(bet) 

Reerarks/ 
Description 

Otter No Into 

_r 
128.750 t2t.950 NOTO No Into No fofo Na Info Nc lofa No Irrfu Drinking waler for 00er Lake Lodge 

W-B No Infa 129,470 130,761 24925 No rita 12 963 1530 Nu Info Abandoned 

1W-r Mar56 107551 121,104 2273f 24 6 26.3 201.0 250 Installed b5USGS. asedas piezoroeler 

Well-I (60) 9Sep56 1f 1,71 D 125,2D0 NOTO 1 3 16 Na fofo Na Isla 162 Standby drinking water supply well 

WeIl-2 (61) 2SSepS6 11 1,g00 124,500 NSTD No loto 16 No fofo Na Into 170 Standby drinking wafer supply well 

WeIl-3 (62) 27Sep56 110,3D0 123,800 NOTO 13 18 Na Info Na lolo 145 Standby drinking water supply well 

ADFG 2 25Mar71 111812 127,841 28353 11 12 14 t 2694 dl AGED supplywell taehalohery 

ADFG 5 No loto 112290 127,558 26083 14 12 136 2670 No Info ADFG gcppty well for hatchery 

ADFG 9 14Nov83 SBO13002O6CABB1 No Into No Into Na Into 55.4 Na Info 143 ADFG scpply well for hatchery 

ADFG 10 f Jim 63 112,426 127,833 2848 26 12 42.4 2424 89 ADFG supply well for hafnbery 

ADFO A Nc loto 111,310 127,574 28372 2.7 10 83 270,7 Nc Info ADFO sropplywell for hatchery 

ADFG C 1 Jan 78 SBO1300206CBAD3i Na lelo Nc loto No Info 8 t No Iota 30 ADFG svppiy well for falconry 

ADFG D2 Na Into 111499 1126,529 246.57 28 tO 12.5 234.1 Na lofa ADFI3 scpptywell tarhatchery 

ADFG E 13Jan82 080f 3002O6CCBC15 Nu loto Nc lolo No Into 7.2 No Into 41 ADFG scpply well for bIche5 

ADFG G ti Jan62 111,446 1120,163 269.10 2.5 tO 10.3 258.8 25 ADFG scyplywell lorhafchery 

ADFG K 11 Feb82 SBO13002O6CCDA1i No Info No lolo No lota 6 4 No Info No lofa ADFG scppiy well for hatchery 

ADFG N 23Feb62 lit.441 127,345 26004 2.4 10 14.1 2656 50 ADFG gopplywell for hafctlery 

A-t 2Aug62 ff0746 123,965 249.64 2.0 6 30.8 2189 78 Ecploration well foe hafohemy, capped aif 

A-2 4Aug82 110,834 f22.728 230.60 2.3 8 233 207.3 f56 Ecploeatioe well lorhalcfrery. capped oli 

I.e 
I.e 



Table 2-2. Fort Richardson Supply Wells (Contd). 

Welt 
Date 

Installed 
Eleuation 
TOC 

Casing 
Stickup 
(tent) 

Casing 
Díameter 

Depth to 
Groundwater 
from TOC 

(feet) 

Groundwater 
Eleuatron 

(tent) 

Boring Depth 
Below Ground 

Surface 
(feet) 

Rersanks/ 
Description 

A-3 6Aug02 111,106 122,979 238.34 21 6 30.6 207.7 118 Exploratron well tot hatchery, capped all 

A-4 10Aug82 110,920 123,509 24404 2.6 6 28.1 215.9 99 Enplarahonwetltorhatohery, capped off 

A-5 20Jan83 111,350 124,640 25257 2.3 6 64 246.2 60 Euploratrun well tot hatchery, capped ap 

A-8 29Jan83 111,069 f24.402 240 14 2.3 6 55 2436 60 ExploratIon well tot hatchery, capped off 

A-7 27Jan93 111,402 f24.064 24687 2.2 6 57 2412 40 Eepolration well toc hatchery, capped alt 

A-8 27Jan83 111,357 123,410 24217 2.6 6 15.9 2263 38 Eaplorahan cell for hatchery, capped oft 

A-9 27Jan83 111,178 123,710 242.72 2.7 6 53 237,4 38 Ecplarehoe welt tar hatchery, capped oft 

A-1g 28Jan83 111.555 123,499 24268 28 6 16.1 2266 39 Eaplotattonwelltur hatchery, capped ott 

B-6 23 Mer 83 110,029 130,252 31130 3.6 6 79 3034 38 Opon end casing, nofn use 

fi-1 24Aug93 112.420 12784g 28451 1.9 6 42.6 241.9 218 Not in uso 

GalleryB 29Apr89 111.594 127.906 292.99 29 6 18.7 2739 39 Clusterwell, nul n use 

GalleryC 20Apr89 ff1,596 f27.823 289.87 2.0 6 201 2698 39 Clastet well. not n use 

Gallery D 2May85 111,212 127,928 29044 2.0 6 119 2705 39 CIaste, well, catin use 

Gallery E 3May89 111,263 127.944 28849 25 8 103 2782 39 Cluster well. not in use 

Gallery F 4May85 111.239 127,885 289,20 2,1 6 11,5 2777 39 Cluster well, colin use 

GalleryG 9May85 111.261 127,900 289,73 2,0 6 122 277,5 38 Clusle,well, sot in use 

AP-3364 10 Nou 92 108,050 122,200 No Info No Irrte 6 No Info No loto 267 Sappfylpump test 

AP.3365 9Dec93 107,850 122.150 t'lo Into No Info 24 No lofe No Into 280 Supplylputrtp fest 

Notes. 

Eslrstaled 
U.S Gealogroal Survey well idestiher nueebet. 
Water level (feet). 

,ADFG Alaoka Deparlreenf al Fr56 and Dawn; NOTO = Not surveyed to date; TOC Tap et casio8, USGS Veiled States Geological Suncey. 

Modified from Table 1. Groundwater Morstortng Network, Fort Richardson, Alaska (IJSACE 199fb) 

C 

4 



Table 2-3 Fort Richardson Monitor Wells. 

Well 
Date 

Installed Noettalng Ea 
ElevatIon 

TOC 

Casing 
StIckup 
(feet) 

Casing 
Diarnetar 
(Waches) 

Depth to 
Groundwater 
fron TOC 

(tael) 

Groundwater 
Eleoatinn 

(feel) 

Boring Depth 
Below 

Ground 
Surface 

(feel) 

Screened Interval 
Depth Below Ground 

Surface 
(feet) 

BuildIng 35-762 

49-2982 21 Aug90 113158 125665 26361 Ii 2 1336 25325 24 1428-2426 

AP-2883 21 Au8 90 813158 325767 26424 I 5 2 15.99 24858 24 33.67-2367 

AP-2964 22Aug90 113118 125767 26165 15 2 33.18 24662 19 8.63-1863 

AP-2985 23 Aug SO 113086 123716 259.54 2.4 2 10.83 248.61 14 3.69- 13.89 

de-2996 23Aug90 513113 125755 26099 05 2 12.53 24845 19 657- 5857 

AP-2987 24Aug85 113123 129664 261.75 1.3 2 1344 24831 19 875-1875 

AP-3231 26Aug83 113231 125746 260.62 28 2 17.21 24841 21 1065- 20.60 

99-3232 25Aug93 113590 122962 559,75 23 2 11.44 248.35 19 497-1497 

de-3458 25Aug94 113562 125451 26465 2 2 2699 237.68 36 25 347 

AP-3502 07NOV94 15315670 12565686 26105 -026 2 13.16 247.69 22 11.96-21.98 

AP-3503 860494 11312727 12559438 26366 -526 2 55.68 247.87 55 896-1896 

AP-3504 4NOV64 113208.25 125603,48 36154 -0.20 2 13,96 24750 24 1403-2403 

9F-3817 19May98 51326105 52573599 265.92 -0,35 2 836 253.56 19 967- 589? 

AP-3918 19May90 113228.05 12070351 26578 2,58 2 12,79 25299 19 8.67- 1867 

de-3920 20Moy98 11326009 1287053g 26243 -047 2 920 25323 22 10-20 

BuIlding 45-580 

AP-3387 30Mar64 117240 135972 27989 2 50534 17455 
f 

Ill 91-1105 

AP-3439 13Jun84 117137 125985 279,91 2 10467 17924 150 90,0-1100 

AP-3445 17Jun94 557375 125524 2795 2 15525 17425 125 950-3506 

AP-3441 15Jul94 117409 535550 2654 2 51692 17440 553 935-1130 

AP.3468 28 Dec94 117281 126635 26926 24 2 1105 20303 1155 10126-11156 

AP-3483 10Jan95 116394 125369 277.08 2.4 2 992 177.69 5146 1047-114.4 

69-3534 11May99 117271 126657 266,88 2.8 2 11362 17327 136.1 116.1 -145.9 

AP-3772 07Sept96 116637.01 12587098 28175 355 2 10643 17532 1172 1065-1165 

© 

Set 

O., 
0e 



labte 2-3. Fact Richardson Monitor Welts (Cortt'd). 

Watt 
Date 

Installed Northing Etolio9 
Elevation 

TOC 

Casing 
Stickup 
(lent) 

Casing 
Diameter 

inches) 

Depth to 
Groundwater 

from TOC 
(feet) 

Groundwater 
Elevation 

(feel) 

Boring Depth 

Ground 
Surface 

(feet) 

Screened loterval 
Depth Below Ground 

Surface 
(feet) 

AP-3773 10Sept96 11697934 12915790 28520 38 2 f102 07500 IlS 08-119 

4F-3774 19Sept96 117363.01 129608-42 28524 354 2 11055 17460 113 102-112 

AP-377t 20Sept96 11707t32 12t23341 28907 347 2 11008 17499 112 101-111 

AP-3776 21Sept96 117207.21 12548292 28200 2.4 2 107.3 17470 III 98 5-108-t 

AP-3789 3Feb97 11693927 12673286 26865 325 2 11316 f7549 605 69-79 

AP-3795 31Jun97 1t707t33 127493.77 29498 2.78 2 7427 220.71 1175 107.117 

AP-3870 12Jun98 11739523 12492298 277.90 3.5 2 10206 NA 120 97-507 

AP-3t71 i4Ja058 117756.10 12519099 26946 35 2 513.12 NA 122 108-110 

kF-3872 16Jan98 11789179 12670584 29277 35 2 5163 NA 125 110-020 

AP-3t73 20Jan96 17765563 12472914 27938 35 2 153,56 NA 1125 97-107 

Bcltding 726 

AP-3467 16Dec54 J,ll599O 137202 26916 17 2 2 20303 992 8686-9948 

4F-3.469 20 Jan 95 j 116529 126973 28883 25 2 2 201 12 125 114,03- 124.63 

Building 795 

4F-3913 12Dec50 118899 130576 32109 2 8787 23402 91 850-915 

4F-3532 07May05 117990 020225 3045 26 2 11337 loi 53 1337 113,5.5333 

4F-3533 10May85 159053 130585 32312 j 2.5 2 116.62 20650 131.4 111.32-145.12 

AP.3777 12Sept96 11061455 13125335 324.51 3.5 2 65.02 j 259,09 06 82-92 

4F-3775 13Sept96 11836954 131039.66 323.61 3 2 [ 
S2.l0j 24151 98 03-93 

* Water levels lOI 9)) wells ntcept those installed o 1986 (AP-SOTO, AP-3671. AP-3672 and kF-3573) Worn 061185054 On the sasso day in 958550 1997. Water levels for AP- 
3070 through 4F-3873 andAP.3917, AP-3910 urdAP-3920 were collected dorng well sOrlrpSng. 

TOC Top nl casing. 

MoOred from Tabler, DroordoaterMonitoring Network, Fort Rlchumdson, Alaska U0ACE 1991). 

1-I 
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3.0 STUDY AREA INVESTIGATION 

This section describes the study area investigated for the RI at QUO. Tables are presented at 

the end of Section 3.0 in Attachment 3.1. General objectives of the RI were as follows: 

Assess the nature and extent of surface and subsurface soil contamination at the 

source areas, where applicable; 

Evaluate groundwater flow direction and hydraulic characteristics; 

Assess the nature and extent of groundwater contamination; 

Assess the nature and extent of sediment and surface-water contamination, where 
applicable; 

Collect sufficient data to asses human health and ecological risks; and 

. Collect sufficient data to evaluate remedial action alternatives. 

To attain these general objectives, field and analytical programs were developed in the QUO 

Management Plan (ENSR 1996a). Results of ENSR's quality assurance (QA) review of the 

field and analytical program are provided in the Data Assessment Report (DAR; Appendix F). 

Each program is described in detail in Appendix F, and is summarized in the following sections. 

3.1 Field Investigation Methods 

Fieldwork for the Rl began on September 4, 1996. Fieldwork associated with modifications to 

the Rl task order has been completed. The chronology of each field task and a summary of the 

number of sampling points at each source area are provided in Table 3-1 (Attachment 3.1). 

The following subsections provide a brief description of each task. Detailed descriptions of the 
field activities are included in the QUO Management Plan (ENSR 1996a). 

3.1.1 Surface Soil Sampling Procedures 

Surface and near surface soils were collected at Building 35-752 and Building 726. Soil 

samples were collected from 0.0 to 0.5 feet bgs, ito 1.5 feet bgs (at Building 726 only), and 2 

to 2.5 feet bgs using a decontaminated hand trowel. Sample jars were filled and tightly packed, 

keeping the void spaces to a minimum and the appropriate sample labels attached. The sample 
containers were then wrapped in resealable, plastic storage bags and immediately placed in a 

pre-cooled ice chest for transport to the analytical laboratory. Observations, such as soil 

description, sample location, staining or odor, were recorded in the field activities logbook. 
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Samples for volatiles analysis were collected first. The remaining soils were mixed in a 

stainless steel bowl with a stainless steel trowel. The bowl and trowel were decontaminated i 

between each sample location and sample depth. 

3.1.2 Surface Water and Sediment Sampling Procedures 

Surface water samples were collected from the Cooling Pond at Building 35-752. Water 
samples were obtained from the deeper portion of the water column using a Beta Bottle 
sampler, being careful to minimize any disturbance of the bottom sediments. 

Sediment samples from the bottom of the Cooling Pond and the discharge ditch were collected 
by coring the top of the sediment with a 6-inch by 2.5-inch outer diameter (OD), 

decontaminated, stainless steel sleeve. The cores retrieved were placed in a stainless steel 

bowl. Organic matter (e.g., leaves and twigs) was removed from the sample prior to placement 

in sample jars. Aliquots for volatile-related analyses (i.e., VOC and GRO) were collected first 
and placed directly into jars minimizing aeration of the samples. Samples collected for Volatile 

Organic Compound (VOC) analysis were filled to minimize headspace. Samples collected for 
Gasoline Range Organic (GRO) analysis were field-preserved with methanol in accordance with 

Method AK1O1.0 protocol. The remaining soil was homogenized in the stainless steel bowl and 
then placed in appropriate sample jars for nonvolatile-related analyses. 

Field observations were noted in the field logbook and sample jars were labeled and placed 

immediately in an ice filled cooler. 

3.1.3 Soil Boring and Logging Procedures 

Soil borings were advanced at Building 45-590, Building 35-752, Building 726, and Building 796. 

Soil borings were used for logging soil conditions and collecting subsurface soil samples. A 

complete log of conditions encountered during drilling was maintained by the geologist 
supervising the operation. Soil boring logs and associated laboratory geotechnical data 
generated during the OUD Rl are presented in Appendix A. 

Borings were drilled with a truck-mounted drilling rig using either hollow-stem auger or air rotary 
drilling methods. Borings not converted to monitoring wells were backfilled with volclay grout. 

A description of the standard monitoring well construction used is presented in Section 3.1.4. 

In general, subsurface soil samples were collected from borings for soil description or chemical 

analyses at 5-foot intervals. Soil lithology in most of the borings completed as monitoring wells 

was based on discharge cuttings from the drill rig. In the case of wells AP-3871 and AP-3872, 

split-spoon samples were collected every lo feet to a depth of 50 feet below grade and then 
every 20 feet to the bottom of the boring. Up to two soil samples from each well at which 

lithology was based on cuttings alone were collected with a split-spoon sampler and submitted 
for geotechnical analyses (grain size, Atterberg Limits, and percent moisture). 'Mth the 
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exception of AP-3871 and AP-3872, soil samples were not submitted for chemical analyses. ,. 
Samples for soil description were collected by advancing a 3-inch split-spoon sampler with a 

300-pound hammer, from cuttings on the auger, or from the discharge of the air rotary rig 

depending on the type of sample needed. 

Soil samples submitted for chemical analyses were collected with a split-spoon sampler driven 

into undisturbed soil. Samples were collected from a 2.5-inch inner diameter (ID) split-spoon 

sampler. Soil samples were field-screened using ambient temperature headspace (ATH) 

analysis with a photoionization detector (PID) equipped with a 10.2 eV lamp. The PID was 

maintained in accordance with the manufacturers specifications and was calibrated with 100 

parts per million (ppm) isobutylene once daily at a minimum. 

Aliquots collected for the volatile-related analyses were collected first. The remaining soil was 
then homogenized and placed into appropriate sample jars for nonvolatile-related analyses. If 

there was insufficient recovery, the soils used for ATH analysis were used as the aliquots for 

nonvolatile-related analyses. In both cases, sample containers were placed immediately into 

an ice filled cooler until field-screening results were obtained. 

3.1.4 Monitoring Well Installation, Development, and Sampling 

Monitoring wells were installed in the vicinity of Building 45-5go and Building 796 with a truck- 

mounted drilling rig using air rotary drilling methods. Casing size was at least 6 inches nominal 

ID. A geologist supervised the drilling and well installation, and prepared logs of the borings. 

Soil samples were collected as described irr Section 3.1.3. Monitoring wells were screened in 

the unconfined aquifer when encountered; otherwise they were screened in the confined 
aquifer. 

Standard Monitoring Well Construction 

Monitoring wells were constructed of 10-foot-long, machine slotted, prepacked, Schedule 40 

polyvinyl chloride (PVC) screen with Schedule 40 PVC riser pipe. The screen and riser pipe are 

coupled with threaded joints. No PVC glue or solvent was used in the well installations. The 
screened sections consist of an inner screen (2-inch ID, 0.008-slot) and an outer screen (3.5- 

inch ID, 0.008-slot) packed with a No. 40 to 60 silica sand. The annulus between the outer 

screen and the borehole was backfilled with No. lo to 20 clean silica sand, which was selected 

based on knowledge of the formation material. In most cases, the sand pack extends to a 

minimum of 2 feet above the top of the screen, with a minimum 2-foot-thick bentonite pellet seal 

placed on top of the sand pack. The annulus above the bentonite seal was filled with neat 

bentonite grout. 

Monitoring wells were completed with an above-grade 6 5/8-inch-diameter tubular steel 

protective casing with a locking cover. The above-grade casings were completed with a gravel 
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drainage pad. The locks were set to a USACE-defined combination. The protective casing was 

embedded approximately 1.5 feet into the ground. The PVC casing inside the steel casing was 
capped with a locking, watertight well plug (expandable plug) 

Well Development 

New monitoring wells were developed no sooner than 24 hours after the final completion of the 

well to allow the concrete and grout sufficient time to set. The purpose of well development is 

to remove any fine sand or silt particles that may have settled around the well screen during 
installation. Development also enhances the hydrologic connection between the well and the 

aquifer. 

The equipment used to develop the wells was constructed of materials that would not adversely 

affect the quality of the water. In general, the development procedure involved surging and 

pumping of the wells until the discharged water was relatively sediment-free. During 

development, the purged water was measured for pH, specific conductivity, temperature, 

turbidity, and dissolved oxygen (DO). Measurements were taken after each well volume was 

removed. These measurements, as well as water clarity, were recorded in the field logbook. 

The well was considered developed after the above-mentioned parameters met with the criteria 
established in the OUD Management Plan Field Sampling Plan (FSP) Exhibit 3-12. Field 

parameters measured during well development are provided in Appendix B. Water from well 

development was transported daily to the water treatment tanks at the Environmental Staging 

Facility (ESF). 

Monitoring Well Sampling Methodology 

Immediately before purging, the static water level below the top of the well's PVC casing and 

the total depth of the well were measured and recorded on the field parameter form. Wells 

were sampled when a minimum of three well-borehole volumes had been purged and field 

measurements consisting of specific conductance, water temperature, pH, DO, oxygen 

reduction (redox) potential and turbidity met the criteria established in the OUD Management 

Plan FSP, Exhibit 1-13. The wells were purged and sampled by hand bailing or using a 

submersible pump. 

Samples were collected using either a disposable high-density polyethylene (HDPE) bailer or 
submersible pump. Any observations made during sampling, such as odor or sheen, were 

recorded in the field logbook. Water sampling forms are included in Appendix B. Water purged 

during well sampling was transported daily to the water treatment tanks at the ESF. 

3.1.5 Water Level Survey 

Water levels were measured from wells associated with buildings 35-752, 45-590, 726, and 796 

on a monthly basis from September 1996 through September 1997. Measurements were 
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collected using an electronic sounder and documented in field logbooks. The following 
protoco's were employed while collecting water-level measurements; 

An electronic sounder was used to monitor well water-level measurements. 

The portion of the cable submerged below fiud levels in welts was decontaminated by 
Alconox and water with a methanol rinse on the probe. 

s Sounders were maintained in a clean and functional condition. 

e Measurements were taken from a permanent, marked location on the well casing. 

Appendix C provides a summary of the monthly water lev& measurements along with graphical 
presentations of how the water levels varied with time. 

Hydrauiic conductivity tests were conducted at Building 35-752 ¡n wells AP-2984, AP-2987, and 

AP-3504. Measurements were recorded using a downhole pressure transducer and a 

datalogger. Two sets of falling head tests (slug injection) and rising head tests (slug 

withdrawal) were performed on each weD. Results were modeled using AQTESOLV. 

Discussion of the results ¡s included in Section 4.1. Data sheets are included in Appendix E. 

3.1.6 Surveying 

Site surveying was conducted by the USACE to provide ground elevations and horizontal 
locations for soil borings and monitoring wells (Appendix A). The elevation of the tops of the 
PVC monitoring well casings was also provided. Elevations were measured to an accuracy of 
0.01 foot, and horizontal locations were measured to an accuracy of 0.1 foot. 

3.2 Analytical Program 

The OUD analytical program consisted of submitting project field and quality assurance/quality 
control (QAIQC) samples to the laboratories for analysis as described in the OUD Management 
Plan (ENSR 1996a) and in the DAR (Appendix F). The number of field and QNQC samples 

shipped to the laboratories are presented in Tables 3-2 and 3-3 (Attachment 3.1). 

3.2.1 Analytical Laboratories 

Project field samples were analyzed by Columbia Analytical Services (CAS) with a laboratory 
facility in Kelso, Washington. Samples for geotechnical analyses were subcontracted to Soil 

Technology in Bainbridge Island, Washington. QA smpes were analyzed by Lockheed 

Anlyticl Services located in Las Vegas, Nevada, through J2nuary 19, 1998. CT&E Alaska 

was designated as the QA laboratory on January 21 1998. 
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Groundwater samples collected from the five monitoring wells at Building 45-590 (installed in 

1996) were submitted for tetrachloroethene (PCE) analysis on a 14-day turnaround time. Soil 
samples and groundwater samples collected during the January 1998 sampling event were 
submitted to the laboratory on a 7-day turnaround time. 

QNQC samples were collected during all sampling events. 
C 

3.2.2 Project and QAIQC Samples and Analytical Methods 

Analytical methods are defined by State of Alaska (ADEC 1995) and EPA (1992, 1994, 1995) 

methodology. The following brief narrative deecribee the analytical techniques and instrument 

detection method. 

Analysis of samples for petroleum hydrocarbons was performed by gas chromatography (GC) 

technique with flame ionization detector (FID). Methodology s defined by ADEC guidance 

(1995) as "Method for the Determination of Diesel Range Organics" (DRO: AKIO2.0), and 

Method for the Determination of Gasoline Range Organics" (GRO: AK1O1.0). 

Volatile organic compounds (VOCs) were analyzed by 8W-846 Method 8260A, a gas 

chromatograph/mass spectrometer (CC/MS) technique. Semivolatile organic compounds 
(SVOCS) were analyzed by SW-846 Method 8270B, a CC/MS technique. Organochiorine 

pesticides and polychlorinated biphenyls (pest/PCB) were analyzed by EPA Method 8080A, a 

GC technique with electron capture detection (ECD). 

Target analyte total metals were assessed in project samples. Analysis by inductively coupled 

plasma (ICP) spectroscopy, EPA Method 6010A, was employed to assess the target analytes 
of barium, cadmium, chromium, iron, lead, and nickel. Analysis by graphite furnace atomic 
absorption (GFAA) technique was employed to assess the target analyte arsenic by EPA 

Method 7060. Analysis by cold vapor atomic absorption (CVAA) technique was employed to 

assess the target analyte mercury by EPA Method 7470. 

3.2.3 Data VerificationNalidation Procedures 

Data verification procedures were performed to ensure the competency of the reported results. 
A complete cross-checking of laboratory identification numbers with ENSR field identification 

numbers was performed to ensure that analysis had been performed as specified by the chain- 

of-custody documentation. Missing information regarding samples or any quality control 

procedures was noted and resolved with laboratory personnel. The verified database was used 

for generation of target analyte summary (TAS) tables provided in Appendix H. 

The Final Chemical Data Quality Review Report (CDQRR; HLA 1997; see Appendix F) 

evaluation addresses primary investigative samples, quality assurance (QA) referee samples, 

field quality control (QC) samples, and laboratory OC sample analysis. The DAR (Appendix F) 
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additionally addresses specific data limitations and validation recommendations identified in the 

CDQRR. 

Harding Lawson Associates (HLA) performed data assessment procedures on the primary 
investigative and QA referee analytical results from the Fall 1996 data collection activities 
(September 1996 through November 1996). The validation effort is identified in the CDQRR 
(HLA 1997), which is included with the DAR (Appendix F). 

ENSR performed data assessment procedures on the Spring 1997 (February through April 
1997) data collection activities for a systematic and independent verification to determine 
method compliance and assess data quality. Data assessment was performed from the 
laboratory-provided sample result sheets, summary quality control sheets, and available raw 

data packages. 

As a result of the ENSR and HLA validation efforts and assessment, data were further 

annotated with qualifier flags, where appropriate, on the TAS tables in Appendix H. 
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ATTACHMENT 3.1 
Tables 

Table 3-1 Summary of Remedial Investigation Field Tasks 

Table 3-2 Project and Quality Assurance/Quality Control Sample Summary for 
Groundwater and Surface Water 



Table 3-1. Summary of Remedial Investigation Field Tasks. 

Site Task Dates of Activity 

Building 35-752 Sediment samples collected in cooling pond. September 1996 

Surface soil samples collected at former waste September 1996 
accumulation area. 

Soil borings (AP3785-AP3788) advanced in former waste October 1996 
accumulation area, former UST locations, and cooling 
pond: soit samples submitted for laboratory analyses. 

Groundwater sampling of on-site wells [second round of October and November 1996 [April 
sampling conducted on a number of wells]. 1997] 

Water levels measured in on-site wells. Monthly, September 1996 through 
September 1997 

Surface water samples collected. October 1996 

Six sediment samples collected in cooling pond and Ship October 1997 
Creek (as pari of a separate sampling event). 

Installation of three monitoring wells and one soil boring to May 1998 
evaluate conditions in the vicinity of former UST 1109. 
Groundwater samples collected from three newly installed 
wells and one previously existing well. 

Building 45-590 Installation of five monitoring wells (AP3772-AP3776) . September 1996 

Groundwater samples collected from five newly installed September 1996 
wells and analyzed for PCE at an expedited turnaround 
time. 

Soil borings advanced )AP3779 AP3784). September and October 1996 

Groundwater samples collected from existing wells and October through November 1996 
submitted for analyses specitied in Management Plan. 

Sediment sample collected from existing surnp at wash September26 and October 25, 
pad. 1996 

es 



Table 3-1. Summary of Remedial Investigation Field Tasks (Cont'd). 

Site Task Dates of Activity 

Building 45-590 (Cont'd) Two additional monitoring wells installed hydraulically February 1997 
upgradient of site (AP3789-AP3790); groundwater samples 
were collected, 

Water levels measured in on-site wells. Monthly, September 1996 through 
September 1997 

Advanced one soil boring at Building 704 and submitted September 1997 
soils for laboratory analyses (AP3864). 

Four additional groundwater monitoring wells (AP3870 January 1998 
AP3873) installed in an effort to delineate the extent of 
contamination. Soil samples collected from two of the wells 
and submitted for laboratory analyses. 

Groundwater samples collected from the four additional January 1996 
wells and ten previously existing wells. 

Building 726 Surface soil samples collected from edge of paved area. September 1996 

Groundwater sampling (as part of investigation at Building October 1996 
45-590). 

Soil borings (AP3860 AP3663). September 1997 

Building 796 Installation of two monitoring wells hydraulically upgradient September 1996 
of the site (AP3777 and AP3778). 

Groundwater sampling of on-site wells. September and October 1996 

Water levels measured in on-site wells. Monthly, September 1996 through 
September 1997 

Groundwater sampling üf wells associated with Building August 1997 
796. 

Key: 

PCE = Tetrachloroetherie 
UST = Underground storage tank 



Table 3-2. Project and Quality Assurance/Quality Control Sample Summary for Groundwater and Surface Water. 

Number of Analyses for Groundwater and Surface Water 

Analysis Building Building Building Building Total Field Total QA Total Rinsate Total 
35-752 45-590 726 796 Replicates Replicates Blanks Trip Blanks 

Gasoline Range Organics 
(MettiodAK 101.0) 27 29 0 5 14 10 33 0 

Diesel Range Organica 
(Method AK 102.0) 27 29 0 9 14 lO 31 0 

Residual Range Organics 
(Method AK 1030) 4 o 0 0 1 1 0 0 

VOCs(EPA826OA) 27 29 0 9 14 11 31 44 

SVOCs (EPA 8270B) 27 29 0 5 13 9 35 0 

PCBs(Pesticides (EPA 8080A) 26 29 0 5 6 4 22 0 

Dissolved Metals 
(EPA601017060/7470) 25 29 0 9 14 10 32 0 

Total Metals 
EPA 6010/7060/7470) 25 29 0 9 14 10 32 0 

Total Hardness (SM 2340B) 25 29 0 9 5 3 19 0 

Total suspended Solids (160.2) 25 29 0 7 4 3 18 0 

Nitrogen - Ammonia (3503) 21 29 0 7 4 3 18 0 

Nitrate n Nitrite (353.2) 25 29 0 9 4 3 18 0 

Sulfate (300.01 24 29 0 8 4 3 18 0 

Key; 

EPA = U.S. Environmental Protection Agency 
PCBs = Polychlorinated biphenyls. 
SVOCs Semivolatile organic compounds. 
V005 = Volatile organic compounds. 
QA Quality Assurance. 



Table 3-3. Project and Quality Assurance/Quality Control Sample Summary for Soil and Sediment. 

Analysis j 
Number of Analyses for Soil and Sediment 

Building 
35-752 

i 
Buildinf 
45-590 

Building 
726 

I Building 
796 

j Total Field 
Replicates 

I Total QA 
Replicates 

C,eeiire Per,r,e flreonir-e] I I I 

limoni fld590 iiígdiiiGS 

(Method AK 102.0) 46 29 27 0 16 18 

Residual Range Organics 

(Method AK 1030) 12 0 0 0 1 

V005(EPA8260) 45 57 27 0 15 17 

SVOCs (EPA 8080) 45 54 18 0 15 17 

PCBs/Pesticides (EPA 8080) 47 2 0 0 6 8 

Total Organic Carbon (EPA 9060) 34 0 8 0 4 3 

Metals (EPA 60101106017471) 29 24 0 0 8 10 

Geotechnicsl Analysis 6 8 7 3 0 0 

* Bees not include soil stockpile samples associated with UST 1109 lnvestigatisn. 

KEY 
EPA n U S. Environmental Protection Agency 
PCB5 e Polychlnrinated biphenyls. 
BA Quality assurance. 
SVOCs = Semivolatile organic compounds. 
VOCs Volatile organic compounds. 
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4.0 STUDY AREA DESCRIPTIONS AND NATURE AND EXTENT OF 

CONTAMINATION 

The physical locations, environmental setting, historical events leading to the current © 

occurrence of contamination, and results from the Remedial Investigation (RI) for each of the 

sites investigated under OUD are described and discussed in this section. Site discussions are 

presented in the following order: 

Subsection 4.1 Building 35-752 Source Area 

Subsection 4.2 Building 45-590 Source Area 

Subsection 4.3 Building 726 Source Area 

Subsection 4.4 Building 796 Source Area 

Site-specific tables and figures are presented in attachments at the end of Section 4.0 and 

correspond with their respective subsection numbers. For example, Section 4.1, Building 35- 

752, tables and figures are included ¡n Attachment 4.1. 

Results from several investigations were included in this section to provide historical knowledge 

of each source area (Table 4-1 on page 4-2). The previous investigations consist of preliminary 

source evaluations, groundwater monitoring studies, and chemical data acquisition studies. 

Each section also contains the list of Chemicals of Potential Concern (COPOs) and data gaps 

identified prior to conducting the Rl and findings of the Rl. 
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Table 4-1 Summary of Previous Investigations Performed at OUD Source Areas. 

Investigation Source Area 

Author Building Building Building Building 
35-752 45-590 726 796 

Sampling Report for Groundwater Monitoring ENSR Yes No No No 
Network at Ft. Richardson, AK, 1994 

Chemical Data Report, Groundwater Study USAGE Yes No No No 
(Spring 1994) Ft. Richardson, AK, 1994 

Chemical Data Report Groundwaler Study USACE Yes No No Yes 
Fall 1994 and Spring 1995 at Ft. Richardson, 
AK, 1994 and 1995 

Report for Groundwater Moniloring Network, USACE Yes Yes Yes Yes 
Ft. Richardson, AK, Feb. 1996 

Management Plan, Operable Unit D, 1996 ENSR Yes Yes Yes Yes 

Draft Site Assessmenl/Remedial FILA Yes No No No 
Investigation and Corrective Action Plan. Site 
4, Building 35-752 High-Frequency 
Transmitter Site, Ft. Richardson, AK, 1994 

Preliminary 9ource vaivation 2, Operable ENSR Yes No No Yes 
Unit D, Ft. Richardson, AK, 1996 

Release Investigation Report, Underground HLA No Yes No Yes 
Storage Tank Sites, Ft. Richardson, AK, 
994 

Release Investigation Report and Corrective EMCON No Yes No No 
Action Plan, Building 45-590, Ft. Richardson, 

AK, 1994 

Final Preliminary Source Evaluation 2, EMCON No Yes No No 
Building 45-590, Ft. Richardson, AK, 1995 

Draft Release Investigation Report Former EMCON No No No Yes 
UST 27, Building 796, Ft. Richardson, AK, 
1994 

Preliminary Source Evaluation, Ft. USACE No Yes Yes No 
Richardson Laundry Facility, Building 726, 
Final Report, 1995 

Final Closure Report, Building 45-590, Ft. EMCON No Yes No No 
Richardson, AK, 1994 

1996-1998 Data Collection Activities, 1996- ENSR Yes Yes Yes Yes 
1998 

Key: 

ENSR = ENSR Corporation 

USACE = U.S. Army Corps of Engineers 

HLA Harding Lawson Associates 

EMCON = EMCON Alaska, Inc. 
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4.1 Building 35-752 Source Area 

Building 35-752 is the former generator building for the adjacent high frequency transmitter site 

building (Building 35-750) and is currently being used to store fire extinguishers. The site is just 
off of the Davis Highway, approximately i mile from the main cantonment of Fort Richardson. 

Four distinct areas are under investigation at this site: 

Concrete floor in Building 35-752, 

Former underground storage tanks (USTs) south of Building 35-752, 

Drum accumulation area east of Building 35-752, and 

Cooling pond southwest of Building 35-752. 

Results of a Release Investigation associated with former UST 1109, located on the north side 

of Building 35-752, are also included in this document (Section 4.1.6). 

The location for each area is shown on Figure 4.1-1 (Attachment 4.1). 

4.1.1 Environmental Setting 

Building 35-752 is located in an undeveloped portion of Fort Richardson within the area of the 

high frequency transmitter antennas, Warning signs have been installed at the entrance to the 
area to limit access to facility personnel. Entry to the interior of the building is restricted to fire 

department personnel. The building is a single-story structure with a concrete floor. The site is 

surrounded by mixed spruce and birch forest, with grassy clearings. Surface soils are exposed 
¡n the gravel parking area around the building. Topographical relief in the area is relatively low, 

except for a gradual depression south and east of the building. This depression appears to be 

man-made based on review of 1974 and 1983 aerial photographs. The area had been recently 

excavated and graded in the 1983 aerial photograph. 

Surface water drains away from Building 35-752 to the south and towards the Cooling Pond to 

the southwest. The Cooling Pond discharges to an unlined ditch that transports moving water 
for several hundred feet to the south, where it intersects another ditch that drains into Ship 

Creek. The flow rate is estimated at 5 to 10 gallons per minute (gpm), but probably increases 

during rainfall or snowmelt events (ENSR 1996a) and has been observed to be dry. Ship Creek 

is approximately 0.25 mile south of the site. 

Subsurface soil at the site consists of a glacial alluvium with cobbles and erratics interbedded 
with sands and silty, sandy gravels. Depth to groundwater ranges from 10 to 20 feet below 
ground surface (bgs). The general groundwater flow direction is northwest, with local variations 
around the Cooling Pond and well AP-2987. Cross sections showing subsurface stratigraphy 
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are presented in Figures 4.1-2 (A - A'), 4.1-3 (B - B'), and 4.1-4 (C C'). Cross-sections B - B' 

and C - C' also include some of the analytical results presented in the sections to follow 

4.1.2 Past Practices 

4.1.2.1 Concrete Floor 

During active operations from 1953 to 1987, four generators were in operation within Building 

35-752. The generators were situated in a 4-inch-deep concrete pit located in the middle of the 

floor. When the generators were removed in 1987, the pit was filled with concrete to bring this 

area to grade. 

In 1987, the Fort Richardson Directorate of Engineering and Housing (DEH) Environmental 

Resources Branch began operating the building as an emergency hazardous waste storage 

area. Wastes were stored inside the building for an average of 30 to 45 days until they could 

be transported to the Post's hazardous waste storage area. Building 35-752 was also used for 

storage of unknown waste and spill cleanup debris. 

In 1989, the building was used as a temporary storage location for 125 bags of polychlorinated 

biphenyl (PCB)-contaminated soil. Each bag reportedly weighed approximately 2,000 pounds. 

The bags of soil were removed by 1990, but dust from the bags may remain on the floor. In 

1991, samples of the dust on the floor were collected and composited. Aroclor 1254, a PCB, 

was the only compound detected above method reporting limits (MRLs). The Aroclor 1254 

concentration in the composited sample was 411 parts per million (ppm; ENSR 1994b). The 

presence of Aroctor 1254 inside the building was not expected, because the soil in the bags 

had contained only Aroclor 1260 (ENSR 1994b). However, this observance can be explained 

by recent guidance (EPA 1996a), which states that the characterization of environmental 

mixtures of PCBs as Aroclors can be incorrect. Aroclors are commercial mixtures of PCBs that 

vary with degree of chlorination. Errors can arise from interpretations of GC/MS data for 

environmentally altered mixtures. Differences have been observed in analytical results reported 

by laboratories for the same samples (Alford-Stevens et al. 1985, Alford-Stevens 1986). 

Therefore, the FOBs in the dust may have originated from the bags. 

At the time of the RCRA Facility Assessment visual site inspection (VSI) in 1990, the building 

contained drums of FOB-containing wastes, dry cleaning solvent, paint waste, and denatured 

alcohol (SAIC 1990). The drums were stored on pallets. No drip pans or berms were observed 

around the waste drums (SAIO 1990). No evidence of releases from the unit was observed 

during the VSI. 

4.1.3 Underground Storage Tanks 

Seven 5,000-gallon USTs were excavated from the south side of Building 35-752 in 1990. The 

tanks were operational from 1958 to 1989 and presumably contained diesel fuel for the 
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generators. Some of the USTs may have also contained waste oil. A review of aerial 

photographs in 1974 and 1983 showed a stained area around the western-most UST (UST 51). 

lt appeared that this tank had been moved or excavated in the 1983 aerial photograph. During 

closure activities in 1990, petroleum hydrocarbon contamination was found in the excavation, 

which was reportedly 19 feet deep and measured 98 feet by 43 feet at the surface (HLA 
1994b). The excavated soil was stockpiled off site; during routine characterization analyses of 

the stockpiles, Aroclor 1260 was detected at concentrations ranging from 5.5 to 322 

milligrams/kilogram (mg/Kg; E&E 1992). The excavation was filled with soil from another 

location on Post. 

UST 1109, located on the north side of Building 35-752 (Figure 4.1-1, Attachment 4.1), was 

removed during the summer of 1996 by Oil Spill Consultants Inc. (OSC). UST 1109 contained 

waste oil and was located near a former dry well The contents of UST 1109 were sampled in 

May 1996 and analyzed for metals, PCBs, and total halogens. Lead, cadmium, and chromium 

concentrations were 1,760, 1.97, and 3.37 mg/Kg, respectively. No PCBs were detected in the 

sample, and total halogen concentrations were 724 mg/Kg (OSC 1996). PCBs were detected 

in stockpiled soils associated with the tank excavation. A Release Investigation was conducted 

in the vicinity of the former UST 1109 location in May 1998. Section 4.1.6 (page 4-19) of this 

document presents a brief summary of the work conducted as well as soil and groundwater 

analytical results. 

Two USTs remain in the area: UST5 55A and 85A at Building 35-750. UST 55A is a 5,000- 

gallon heating oil tank, and UST 85A is a 1,000-gallon waste oil tank. Both are located along 

the southeast side of Building 35-750 (Figure 4.1-1, inset). 

4.1.3.1 Drum Accumulation Area 

The south end of the east side of the building was the site of an approximately 20 foot by 3D 

foot unlined drum storage area in the 1960s and 1970s. The drums reportedly came from 

vehicle maintenance shops and contained various fuel products and solvents. The drums were 

reportedly not stacked, and the area was never completely covered with drums (ENSR 1994b). 

Drum storage in this area apparently ceased by 1974 because no drums were visible in the 

1974 aerial photograph of the site. Soil near the drum storage area appeared stained in a 1983 

aerial photograph. 

41.3.2 Cooling Pond 

Insulating oils associated with the generators housed inside Building 35-752 likely contained 

PCBs. Cooling water from the generators was discharged into a man-made Cooling Pond 

located southwest of the building via a culvert pipe extending from the building. Discharged 

water may have carried insulating oils into the Cooling Pond. 
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The Cooling Pond currently receives discharge water from Building 35-750. A well adjacent to 

Building 35-750 pumps water to the building cooling system, used to maintain cool 

temperatures for the electronic gear inside. Water is discharged from the cooling system to the 

Cooling Pond. 

A review of Building 35-750 and 35-752 as-built drawings revealed the presence of a septic 

system and leach field south of Building 35-750 and west of Building 35-752. This septic 

system apparently serviced Building 35-750. The building was connected to the Post sewer 

system by 1972, but the water from the cooling system was not hooked up to the sewer system 

and continues to discharge to the Cooling Pond. As-built drawings also indicate the presence 

of a drywell connected to Building 35-752 north of the structure (Figure 4,1-1) although 

excavation activities associated with the removal of the waste oil tank (1109) in the same area 

did not encounter it. 

4.1.4 Previous Investigations 

Three previous investigations have been conducted at Building 35-752. In 1990, the USACE 

conducted a UST remediation sampling program at the location of the former USTs south of 

Building 35-752 to assess the presence and extent of fuel contamination in the soil and 

groundwater (USACE 1990). In 1993, HLA conducted an additional site assessment/corrective 

action plan at the former UST site to more completely assess the presence and extent of PCBs 

in the backfill, and fuel in the soil and groundwater (1-ILA 1004b). 

In 1994, ENSR conducted a limited field investigation of the entire site. Complete results of the 

PSE2 nvestigation are presented in Prelimina,y Source Evaluation 2, Operable Unit D, Port 

Richardson, Alaska (ENSR 1996b). The objectives of the PSE2 were to evaluate the presence 

of contamination in soil and sediment, the possible downward migration of contaminants, and to 

assess potential source areas for groundwater contamination. 

Analytical results from these previous investigations are included in Appendix D. A summary of 

the previous investigations and associated results is provided in the following subsections. 

4.1.4.1 Concrete Floor 

Concrete wipe samples were collected during the PSE2 in order to assess the presence of 

PCBs in residual dust and oil on the concrete floor. Sampling locations were selected to obtain 

representative coverage of the entire floor area and included areas obviously impacted by dust 

and oil. Samples were collected from 27 different locations throughout the building; however, 

samples could not be obtained from the northwest corner of the building due to ice on the floor. 

Total PCB concentrations ranged from 6 to 649 micrograms per 100 cm2 (.Lg/100 cm2). Of the 

32 samples collected (including duplicates), Aroclor 1254 was detected in every sample, and 

Aroclor 1260 was detected in 19 samples. 
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4.1.4.2 Former UST Locations (South of Building 35-752) 

After the seven UST5 were removed and the excavation backfihled, the USACE drilled and 

installed six monitoring wells (AP-2982 through AP-2987) to obtain data for closure of the USI 
site. Soil samples were collected from each boring at approximate 5-foot intervals and 

analyzed far VOCs and petroleum hydrocarbons. Analytes detected in the soil samples are 

induded in Appendix D. One boring, AP-2986, contained VOCs and petroleum hydrocarbons 

at significant levels. The analytes were detected in the 10-foot-depth sample from this boring. 

n addition, toluene was detected in the 5-foot soil samples from borings AP-2982 and AP-2985 

at concentrations of 23 pg/Kg each. 

Groundwater samples were collected from each of the monitoring wells and analyzed for VOCs 

and petroleum hydrocarbons. Analytes detected in the groundwater samples are included in 

Appendix D. Benzene, tofuene, m-dichlorobenzene, o,p-thchlorobenzene, and K-1 kerosene 
were detected in the groundwater ¡n wells AP-2982, AP-2983, AP-2984, AP-2986, and AP-2987 

at concentrations exceeding either MCLs, RBCs, or Alaska Water Quality Criteria. 

Site AssessmentiCorrective Action Plan 

In 1993, HLA drilled six borings (AP-3227 through AP-3232) and installed two monitoring wells 

(AP-3231 and AP-3232) to further assess the extent of fuel in the soil and groundwater and to 

assess the presence of PCBs in the soil. Soil samptes were collected from each boring at 

approximate 5-foot intervals and analyzed for aromatic VOCs, PCBs, metals, gasoline range 

organics (GRO), diesel range organics (DRO), total petroleum hydrocarbons (TPH), and total 

organic carbon (TOC). 

DRO were detected ¡n borings AP-3227, AP-3228, and AP-3230 at concentrations exceeding 
ADEC cleanup criteria. GRO was detected near the water table in borings AP-3227 and AP- 

3228 at concentrations exceeding ADEC cleanup criteria. The presence of GRO and DRO at 

this depth may be due to the presence of fuel in the groundwater. 

Aroclor 1260 (a PCB) was detected in two of the borings (AP-3227 and AP-3228) at 5, 10, and 

15 feet bgs. PCS concentrations in the soil samples ranged from 0.054 to 84 mg/Kg. The 

highest concentration of 84 mg/Kg was detected in the 15-foot bgs sampfe from boring AP- 

3228. GRO and DRO were also detected in this sample at concentrations exceeding ADEC 

cleanup criteria. Both of these borings were drilled within the footprint of the former excavation. 

HLA's boring logs noted a change in soil at around 15 feet, suggesting that the excavation was 
not as deep in all locations as the 19 feet originally reported. The presence of PCB5 at depths 

Iss than 15 feet suggests that the backfill may have been contaminated with PCBs. 

Arsenic was detected at 11 mg/Kg in soil collected from the 20-foot interva' at AP-3231, 

exceeding the screening criteria (based on background concentrations) of 8.4 mg/Kg. Lead 
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was detected at 25 mg/Kg and 85 mg/Kg in soils collected from the 5-foot intervals in AP-3227 
and AP-3228, not exceeding the screening criteria of 400 mg/Kg (EPA cleanup standard). 
Cadmium was detected in soil samples at concentrations ranging from 4 to 5.8 mg/Kg, 

exceeding the screening criteria of 2.2 mg/Kg (based on 1/10th the Region 3 RBC). 
© 

Groundwater samples were obtained from the two new wells and from the six existing wells, 
and analyzed for lead, TOC, VOCs, and PCBs. Analytes detected in the groundwater samples 
are included in Appendix D. Benzene was detected in one well (AP-2982) at concentrations 
exceeding either the MCLs or RBCs. 

Preliminary Source Evaluation 2 

During the PSE2, four borings (AP-3497 through AP-3500) were advanced and sampled within 

the footprint of the former USTs excavation south of Building 35-752 to assess the possible 

downward migration of contaminants from the backfill soils. Soil borings AP-3497 and AP-3499 
were advanced to assess contaminant concentrations at depth. These two borings were 

located adjacent to existing monitoring wells AP-2982 and AP-2987, where hydrocarbon 

contamination had been detected. Soil borings AP-3498 and AP-3500 were located to evaluate 
the extent of contamination in the area of the backfill soils. 

Soif samples were collected from each boring at approximate 5-foot intervals and analyzed for 
GRO, DRO, TPH, organochlorine pesticides, PCBs, VOCs, SVOCs, and metals. 

DRO were detected in all four soil borings at concentrations ranging from 352 to 6,150 mg/Kg. 
The highest concentrations were detected in the 10-foot sample from boring AP-3496 and in the 
14-foot sample from boring AP-3500. Groundwater was encountered in these borings at 

approximately lGto 17 feet bgs. 

Arador 1260 was detected in the surface samples from borings AP-3497 through AP-3499 at 

concentrations ranging from 0.7 to 4.1 mg/Kg. The highest Arador 1260 concentration was 
detected in the surface sample at boring AP-3497. 

Barium and lead were detected in several of the soil samples at concentrations exceeding 
background levels. The lead concentrations, however, were below the EPA cleanup standard 
for residential soil, and the barium concentrations were less than one-tenth the RBC. 

Groundwater samples were collected from existing wells AP-2983 and AP-2986 to evaluate the 
former tank area as a potential source of groundwater contamination. Analytes detected in the 

groundwater samples are included in Appendix D. DRO, TPH, and Arador 1260 were detected 
n the sample from well AP-2986 at concentrations exceeding either the Alaska Water Quality 
Criteria, MCLs, or RBCs. Arsenic, chromium, lead, and nickel were detected in the water 

samples at concentrations exceeding either MCLs or RBCs. 
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4.1.4.3 Drum Accumulation Area 

During the PSE2, eight locations in the former drum accumulation area were sampled within the 
20-by-30 foot area. Samples were collected at 6 inches and 2 feet bgs at each location. The 

sample locations were based on a grid pattern to assess if a release had occurred and to 
assess potentially impacted soils. Two soil borings (AP-3505 and AP-3506) were located in two 
of the more contaminated areas to evaluate the migration of the contamination through the 
vadose zone. The borings were drilled and sampled to 16 feet bgs, where groundwater was 
encountered. Results of organic analytes exceeding screening criteria at the Drum 

Accumulation Area are shown on Figure 4.1-5 (Attachment 4.1). 

All soil samples were analyzed for DRO, TPI-1, organochlorine pesticides, PCBs, VOCs, 

SVOCs, and metals. DRO, Aroclor 1260, and several polycyclic aromatic hydrocarbons (PAHs) 
were detected at concentrations that exceeded either one-tenth the RBCs or the ADEC cleanup 

levels. Aroclor 1260 was detected in 7 of the 10 sampling locations at concentrations ranging 

from 0.3 to 15.6 mg/Kg. The highest concentrations were found in samples from boring AP- 

3505 and nearby surface location SS-8. The PAHs were also detected in samples from these 

two locations. 

DRO was detected above the ADEC cleanup level only in the samples from SS-5. The DRO 

concentrations at this location increased with depth from 192 mg/Kg at 0.5 feet to 778 mg/Kg at 

2 feet. 

In 1993, HLA collected two surface water and sediment samples from the Cooling Pond (Figure 

4.1-6, Attachment 4.1). The surface water samples were analyzed for lead, VOCs, and PCBs. 

No analytes were detected in the surface water samples. The sediment samples were 

analyzed for aromatic VOCs, PCBs, metals, GRO, DRO, and TPH. Aroclor 1260 was detected 

in two of the sediment samples at concentrations ranging from 0.055 to 1.15 mg/Kg. The 

highest concentration was found in the sample collected from where the culvert/pipe outfalls 

into the Cooling Pond (HLA 1994b). 

During the PSE2, eight sediment samples were collected from the Cooling Pond. Four 

representative locations from the Cooling Pond were chosen for sampling. The sediment 

samples were analyzed for GRO, DRO, TPH, organochlorine pesticides, PCBs, VOCs, SVOCs, 

and metals. TPH, pesticides, Aroclor 1260, 1,1,1-trichloroethane (TCA), several PAHs, and 

several metals were detected in the sediment samples. Aroclor 1260 was detected in every 

sediment sample collected from the Cooling Pond at concentrations ranging from 0.1 to 4.5 

mg/Kg (Figure 4.1-6, Attachment 4.1). As found during the 1990 site assessment, the highest 

Aroctor 1260 concentrations were detected in the Cooling Pond nearest the culvert/pipe outfall. 

Four borings (AP-3501 through AP-3504) near the Cooling Pond were advanced and sampled 

as part of the investigation. Borehole AP-3501, a slant boring, was located on the east side of 
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the Cooling Pond and drilled at a 45-degree angle underneath the pond. The boring was 

sampled at a depth of approximately 10 feet below the bottom of the Cooling Pond to assess 
the potential migration of contaminants from the pond sediment. The boring was 2ngled to 
prevent the transport of Cooling Pond sediment contaminants during drilling. 

Monitoring well AP-3502, northeast of the Cooling Pond, was located to assess local 
groundwater elevations and to determine whether contaminants from either the Cooling Pond or 
monitoring well AP-2982 were present in groundwater at this location. Monitoring weD AP-3503, 
west of the Cooling Pond, was located to determine if contaminants from the pond sludges 
have Î pacted adjacent soils or groundwater. Monitoring well AP-3504 to the north of the 
Cooling Pond was placed to aid in the delineation of the local groundwater flow direction. 

Soil samples were collected at approximate 5-foot intervals from each of the borings. The 

samples were analyzed for GRO, DRO, TPH, organochiorine pesticides, PCBs, VOCs, and 

metals. Analytes detected n the samples are included in Appendix D. Aroclor 1260 was 
detected n every boring at concentrations exceeding RBCs (Figure 4.1-6, Attachment 4.1). In 

boring AP-3504, Aroclor 1260 was only detected at the ground surface. However, at borings 

AP-3501 through AP-3503, near the Cooling Pond, Aroclor 1260 was detected as deep as 6 to 

lo feet bgs. The highest concentration of 18.6 mg/Kg was detected in boring AP-3501 
underneath the Cooling Pond. 

Barium and ead were detected at concentrations exceeding background levels. The lead 

concentrations, however, were below the EPA cteanup criteria for residential soil, and the 

barium concentrations were less than one-tenth the RBC. 

The three new monitoring wells (AP-3502, AP-3503, and AP-3504) and existing wells AP-2982 
and AP-2987 were sampied to evaluate the Cooling Pond as a potential source of groundwater 
contamination. Analytical results of the groundwater samples are presented n Appendix D 

GRO, DRO, benzene, and 12,4-trimethylbenzene were detected in the sample from well AP- 

2982 at concentrations exceeding either the Alaska Water Quality Criteria, MCLs, or RBCs. 

DRO were also detected in the samples from wells AP-3502, AP-3503, and AP-2987. Benzene 

was detected above the RBC in well AP-2987. Arsenic, chromium, lead, and nickel were 

detected in all of the water samples at concentrations exceeding either MCLs or RBCs. 

4.1.4.4 Groundwater 

As rioted in previous sections, groundwater samples were collected during each of the three 
earlier investigations (USACE 1990; HLA 1994b; ENSR 1996b). Analytes detected in 

groundwater during previous ¡nvestgations are presented in Appendix D. Some on-site wells 

have also been sampled periodically as part of Fort Richardson's Monitoring Well Network 

Samp'ing (ENSR 1994a). Analytes detected in these weUs during this sampling program are 
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also included in Appendix D. Results of organic compounds exceeding criteria in groundwater 
e' 

are shown on Figure 4.1-7 (Attachment 4.1). 

In 1990, fuel-related compounds were detected in the groundwater samples from wells 

AP-2987 and AP-2982 at concentrations exceeding MCLs. Successive sampling in 1992 

through 1993 showed that the concentrations of benzene, toluene, and o,p-dichlorobenzene 

had decreased significantly. However, the concentrations in well AP-2982 increased 

significantly in 1994 and 1995. Well AP-2982 is downgradient of the former USTs and very 

near the area that had been stained in the 1974 and 1963 aerial photographs. The source of 

petroleum compounds at this location is likely leaks from the USTs and spills around former 

UST 51. The reason for the dramatic increase n benzene, GRO, and DRO concentrations is 

unknown. lt may be the smear zone contaminants leaching into the groundwater due to the 

rise in the water level. Since the source of contamination (the USTs) has been removed, it is 

unlikely that a new underground source has appeared. 

PCBs have been detected n two wells (AP-2986 [December 1994] and AP-2982 [April 1995]) at 

concentrations of 0.7 and 0.8 pg/L, respectively. These concentrations exceed the MCL of 0.5 

jg/L. At the time that the borings were drilled in 1990, PCBs were not a Chemical of Potential 

Concern (COPC); therefore, soil samples from the borings were not analyzed for PCBs, and no 

soil PCB data at these locations are available. 

Several halogenated V005 [1,1-dichioroethane (DCA), 1,2-DCA, 1,1,1-trichioroethane (TCA), 

and trichloroethene (TCE)] were detected in water samples near the former UST locations and 

near the former dry well. TCE was detected at concentrations exceeding the residential RBC of 

1.6 pg/L but below the MCL of 5 pg/L in well AP-2987 in 1992 and 1993, but not in 1994. TCE 

was detected at a concentration of 11 pg/L in well AP-3231 in April 1005. This value exceeds 

the MCL of 5 pg/L. i ,2-DCA was detected in wells AP-2982 and AP-3231 during one sampling 

event in March 1994, at concentrations exceeding the RBC of 0.12 pg/L, but below the MCL of 

5 pg/L. 

Aluminum, arsenic, chromium, iron, lead, manganese, and nickel have been detected at 

concentrations exceeding RBC5 and/or MCL5. Cadmium was detected in one well during the 

PSE2 (AP-3503) at a concentration exceeding the MCL of 5 pg/L. The metal concentrations 

are especially dependent on the turbidity of the samples collected. Depth to water at this site is 

typically less than 15 feet bgs, and at times the wells can be bailed dry with a hand bailer. 

Therefore, it is difficult to get a clear, sediment-free sample. Most of the MCL or RBC 

exceedances for metals may be due to the presence of sediment in the samples. 

4.1.5 Remedial Investigation 

Results from the previous investigations were used to identify data gaps and COPCs. Data 

gaps identified in the Management Plan and findings of the Rl are presented in Table 4.1-1 (see 
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Attachment 4.1), and COPCs identified in the Management Plan are presented in Table 4.1-2 
(see Attachment 4.1). The following subsections summarize the work conducted as part of the 
RI and a discussion of the data collected. 

4.1.5.1 Concrete Floor 

O 
PCBs have been detected in floor wipe samples collected from inside Building 35-752 at 

concentrations ranging from 6 to 750 tg/wipe (tg/100 cm2). According to Title 40 of the Code 

of Federal Regulations (CFR), Part 761.125, the cleanup level for PCBs on a low contact 

industrial surface is 10 ig/100 cm2. Therefore, the concrete floor will require remediation; 

however, no additional sample data was required during the RI to assess remedial alternatives. 

4.1.5.2 Soil at the Former UST Locations 

The lateral and vertical extent of fuel-related compounds in the former USTs location south of 

Building 35-752 has been adequately evaluated. In order to evaluate the extent of PCBs in the 
soil along the eastern side of the former UST excavation, one soil boring (AP-3786) was 

advanced to the top of the water table, encountered at approximately 12.5 feet bgs. Samples 
from the O to 2 feet and 5 to 7 feet intervals were submitted for DRO, VOC, pesticides/PCB, 
SVOC, and TOC analyses. 

DRO was detected in the 0- to 2-foot [upperj interval at 4 mg/Kg and 49 mg/Kg in the 5- to 7- 

foot [lower] interval. TCE was the only VOC detected, at a concentration of 2 J sg/Kg in the 

lower interval. Low concentrations of pesticides (i.e., 4,4'-DDD, 4,4-DDE, 4,4'-DDT and 

dieldrin) were detected in both intervals, at total estimated concentrations of 8 J .g/Kg in each 

interval. Arador 1260 was detected at an estimated concentration of 30 J .tg/Kg in the upper 

interval and 1900 tg/Kg in the lower interval. Bis(2-ethylhexyl)phthalate (DEHP) was detected 

at the estimated concentration of 0.1 J mg/Kg in both intervals. Results are presented on 

Figure 4.1-8 (Attachment 4.1). 

4.1.5.3 Soil at the Drum Accumulation Area 

The lateral and vertical extent of contaminated soil at the drum accumulation area had not been 
identified. During the Rl, surface (0.5 feet bgs) and near-surface (2.5 feet bgs) soil samples were 

collected at six locations in the vicinity of the waste accumulation area (96-SSO1 through 96- 
SSO6) and submitted for DRO, VOC, pesticides/PCBs, and SVOCs analyses, Additionally, the 
vertical extent of DRO in sampling location SS5 from the PSE2 (located approximately at the 
middle of the waste accumulation area), was evaluated by advancing a soil boring to 
groundwater and analyzing soils for DRO, VOC, pesticides/PCBs, SVOCs and TOC. 

Analytical results for soil samples are included in Table 4.1-3 (surface soil samples) and Table 
4.1-4 (Soil borings). Organic compounds detected in soils during the RI are shown on Figure 
4.1-9 and discussed below. See Attachment 4.1 for tables and figures. 
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Surface Soils 

DRO concentrations ranged from 4 J mg/Kg to 44 mg/Kg in five of six surface (0.5 feet bgs) soil 

samples collected, and was not detected above method reporting limits (MRLs) in the sixth 
sample. DRO concentrations were 6 mg/Kg, 13 mg/Kg, and 29 mg/Kg in samples collected at 

the 2.5 feet interval at locations 96-SSO3, 96-SSO4, and 96-SSO6, and were not detected above 
MRL5 in this interval at the other locations. 

An estimated concentration of 2 J jig/Kg 1,1,1-TCA was detected in 96-SSO5. TCE was 

detected at 2 J and 53 jig/Kg in the 2.5-foot intervals at 96-SSO5 and 96-SSO6, respectively. 

VOCs detected in the 2.5-foot interval of 96-SSO6 included 1,1,1-TCA (5 J jig/Kg), 

tetrachloroethene (PCE) (5 J jig/Kg), toluene (7 jig/Kg), and xylenes (total, 3 J jig/Kg). 

Methylene chloride was detected at the 2.5-foot intervals at each of the sampling locations and 

ranged in concentration from 8 jig/Kg to an estimated value of 40 J jig/Kg. 

Surface soil samples at 96-SSO4 and the duplicate collected at 96-SSO5 had low concentrations 
of SVOCs detected, each at total estimated concentrations of 5 mg/Kg or less. No SVOCs 
were detected in the near-surface soil samples. 

4,4-DDE was detected in all surface soil samples at concentrations ranging from 2 J to 40 

jig/Kg. Dieldrin was also detected in all surface soil samples at concentrations ranging from 2 J 

to 53 jig/Kg. 4,4-DDE and dieldrin were detected in the near-surface soils collected at 

96-SSO1, 96-SSO2, 96-SSO3 and 96-SSO6, and ranged in concentrations from 0.4 J to 2 J 

jig/Kg (4,4-DDE) and 0.6 J to 3 J jig/Kg (dieldrin). 

Aroclor 1260 was detected in all surface soil samples and ranged in concentrations from 420 
jig/Kg at 96-SSO3 to 9200 jig/Kg in 96-SSO6. Aroclor 1260 was not detected in the near- 

surface soils at 96-SSO1, 96-SSO2, and 96-S505; however, it was detected in 96-SSO3 at 130 

jig/Kg, 96-S504 at 27,000 jig/Kg, and 96-SSO6 at 270 jig/Kg. 

Soil Boring 

Arador 1260 was detected at 1400 pig/Kg in the sample collected from 5 feet bgs in AP-3785, 

but was not detected in the soil at 10 feet bgs. The DRO concentration in the 5-foot interval 
was 8 mg/Kg. No VOCs or SVOCs were detected in the 5-foot interval, and only DEHP was 

detected in the sample collected at 10 feet bgs (0.1 mg/Kg). Less than 5 jig/Kg each of 4,4'- 

DDE and dieldrin were detected in the sample collected from the 5-foot interval. 

4.1.5.4 Cooling Pond 

Contamination had been confirmed as deep as 10 feet bgs in the Cooling Pond sediments; 
however, the lateral and vertical extent of the contamination had not been adequately 

addressed. 
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Sediment samples were collected along the length of the Cooling Pond and to the south of 
former PSE2 sample SD-A to assess the ateral extent of PCBs, pesticides, VOCs. PANs, and 

metals in the Cooling Pond sediments. Sediment samples were also obtained near and 
downstream of the point where the Cooling Pond discharges into the drainage ditch. In addition 

to the sediment samples collected during the RI, one additional sample was collected as part of 
a separate sampling program. This sample and its associated blind duplicate (97-S0007 and 

97-S0008) were located slightly upstream of the RI sample 96-SDO6. 

DRO concentrations ranged from a minimum of 32 mg/Kg in a sample collected approximately 
173 feet downstream of the dischar9e pipe in the Cooling Pond, to a maximum of 2300 mg/Kg 

in sediments collected approximately 200 feet downstream of the outfall to the drainage ditch. 
The concentration of DRO in soils near the discharge pipe entering the Cooling Pond was 55 

mg/Kg. The chromatograms of DRO detected in the Cooling Pond exhibit the characteristics of 

a he2vy residual product such as mineral oil, lubricating turbine, or motor oil. A more det2iled 

explanation is included in the DAR. 

A number of VOCs were detected ¡n sediment samples. Acetone was detected at 

concentrations ranging from 51 to 350 J jig/Kg. 2-Butanone ranged in concentration from not 

detected to an estimated concentration of 75 J g/Kg. n-Propylbenzene and 2-Chlorotoluene 

were detected in samples collected loo feet (30 J g and 10 J j.tg/Kg) and 200 feet (180 j.tg/Kg 

and 7 J j.tg/Kg) downstream of the outfall to the drainage ditch. Carbon disulfide was detected 

in the duplicate sample only, not the primary sample collected approximately 79 feet 

downstre2m of the disch2rge pipe to the Cooling Pond at a concentration of 6 J 1tg/Kg. 

Nphth2lene ws detected at 2 J .g/Kg and 0.7 J tgIKg in samples collected from 40 feet 2nd 

147 feet downstream of the discharge pipe to the Cooling Pond. Naphthalene was also 

detected at 11 tgIKg and 50 jtglKg in 97-SDOO7 and 97-SDOO8. 4-Isopropyltoluene was 

detected oniy in the sample collected 147 feet downstream of the discharge pipe at a 

concentration of 130 tgIKg. n-Propylbenzene was detected ¡n the samples collected 100 feet 

and 200 feet downstream from the outfall to the drainage ditch at the estimated concentrations 

of 30 J .ig/Kg and 180 J jig/Kg. 2-Chiorotoluene was also detected at these two locations only 

at the estimated concentrations of 10 J g/Kg and 7 J g/Kg. 

A number of PAHs were detected. Estimated total concentrations of PAHs detected at each 

location ranged from 0.4 J mg 1Kg in the sample collected 100 feet downstream of the outfall to 

the drainage ditch to a maximum of 21 mg ¡Kg near the discharge pipe to the Cooling Pond 

44-DDD and 44-DDE were detected ¡n all sampie locations and ranged in concentrations 

from 0.1 J j.gIKg and 0.5 J tg/Kg near the discharge pipe to the Cooling Pond to 740 pig/Kg 

and 30 ng/Kg ¡n the sample collected approximately lOO feet downstream of the outfall to the 

drainage ditch. 4,4-DDT was detected in aU samples except those collected at approximately 
40.5 feet and 147 feet downstream of the discharge pipe to the Cooling Pond. 
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Concentrations of 4,4'-DDT ranged from 9 J jtg/Kg near the discharge pipe to the Cooling Pond 

to 309 jig/Kg near the outfall into the drainage ditch. Aldrin was detected at concentrations 

ranging from 0.7 J to 3 J big/Kg in all samples collected from the drainage ditch, and at 0.8 J 

jig/Kg at the discharge pipe to the Cooling Pond. Dieldrin was detected in all samples but the 2 
outfall to the drainage ditch and 100 feet downstream of this. Concentrations ranged from 2 J C 
jig/Kg to 11 J j.ig/Kg. Endrin aldehyde was detected at the discharge pipe to the Cooling Pond 

at 3 J jig/Kg. Endrin was detected at 34 jig/Kg in both the normal and blind duplicate samples. 

Aroclor 1260 was detected in all sediment samples. Concentrations ranged from 110 p.g/Kg at 

the discharge pipe into the Cooling Pond to a maximum of 3100 jig/Kg approximately 40.5 feet 

downstream of the discharge pipe. The farthest downstream sample collected, approximately 

200 feet from the outfall to the drainage ditch, had a concentration of 690 jig/Kg detected. 

Arsenic was detected in all sediment samples ranging in concentrations from 3 mg/Kg to 5 

mg/Kg. Barium concentrations ranged from 38 mg/Kg near the discharge pipe to a maximum of 
136 mg/Kg 200 feet downstream of the outfall to the drainage ditch. Cadmium was detected in 

only three of the samples and ranged in concentrations from 0.5 J mg/Kg to 2 mg/Kg. 

Concentrations of chromium ranged from 29 mg/Kg to 64 mg/Kg. Lead was detected in all but 

one sample and ranged in concentrations from an estimated value of 10 J mg/Kg at the outfall 

pipe to 200 mg/Kg 200 feet downstream of the outfall to the drainage ditch. Silver was detected 

in the same location at 0.6 J mg/Kg. Mercury was detected at all but one sample location (the 

discharge pipe). Most of the concentrations were estimates ranging from 0.05 J mg/Kg to 0.2 J 

mg/Kg. Mercury was detected in the sample collected 200 feet downstream of the outfall to the 
drainage ditch at a concentration of 0.3 mg/Kg. 

Results of sediment analyses are included in Table 4.1-5 and shown on Figure 4.1-10 (see 

Attachment 4.1). 

Surface Water 

To confirm that sediment contaminants have not impacted surface water, two surface water 

samples were collected in the Cooling Pond from the bottom one-half of the water column. 

Analytical results are shown on Table 4 1-6 (Attachment 4.1). 

The only two analytes detected in the samples were 0.O1J .tg/L toluene and 8 J ig/L DEHP. 

Soil Borings 

To determine the vertical extent of contamination, two soil borings were advanced in the 

Cooling Pond. The first boring (AP-3767) was advanced near the drainage pipe coming into the 

Cooling Pond. The second boring (AP-3788) was located approximately three-quarters of the 

length of the Cooling Pond downstream from the initial boring, just east of the water level mark 
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in the pond. The borings were advanced to the top of groundwater. Soil samples were 
collected every 2.5 feet and were submitted for VOC, DRO, SVOC, pesticides/PCB, and metals 
analyses. Analytical results are included in Table 4.1-4 (Attachment 4.1). 

Aroclor 1260 was detected at 330 jtg/Kg and 500 .tg/Kg in the sample and its duplicate 

collected at 2.5 feet bgs, and 70 J .tg/Kg in the sample collected at 5 feet bgs from AP-3787. 

4,4-DDD was detected in the 2.5 feet, 5 feet, 7.5 feet and 10 feet bgs samples at the same 

boring at concentrations ranging from 2 J .Lg/Kg to 180 .tg/Kg (240 .tg/Kg duplicate), with the 

maximum at the 2.5-loot interval. 4,4-DDE was detected at 6 J ig/Kg (8 J p.gIKg duplicate) in 

the 2.5-foot interval and 0.9 J j.tg/Kg in the 5-foot interval. 4,4'-DDT was detected in the 7.5-foot 

nterval at 0.9 J 1ig/Kg. Results are presented rl Figure 4.1-10 (Attachment 4.1). 

DRO concentrations ranged from 502 mg/Kg (342 mg/Kg duplicate) in the 2.5-foot interval 

down to a minimum concentration of 4 mg/Kg in the 7.5-foot interval; the DRO concentration in 

the 10-foot interval was 6 mg/Kg. 

Low concentrations of VOCs and SVOCs were detected in the sample collected at 2.5 feet and 

7.5 feet bgs. 

Arsenic was detected in all intervals and ranged in concentration from 4 mg/Kg to 7 mg/Kg. 

Although these exceed the screening criteria 012.3 mg/Kg (l/l0t Region 3 RBCs), they do not 

exceed background levels. Arsenic is further discussed in the Risk Assessment (Volume Ila). 

Barium, chromium, and lead were detected in all intervals; none exceed the screening criteria. 

Estimated concentrations of mercury (0.05 J mg/Kg to 0.1 mg/Kg) were detected in all sample 

intervals except at the surface. These do not exceed a screening criterion of 2.3 mg)Kg. 

Concentrations of metals detected in subsurface soils are further discussed in the Risk 

Assessment (Volume Ita). 

In AP-3788, located approximately three-quarters of the length of the Cooling Pond 

downstream from the discharge pipe, most analytes detected were from the 0- to 2-foot interval. 

A DRO concentration of 116 mg/Kg was detected in the same interval, with none detected in 

the 2.5 feet and 5 feet bgs samples. 

Acetone and 2-butanone were detected at 63 tg/Kg and 4 J ig/Kg, respectively, in the 0- to 2- 

foot interval and not in the deeper intervals. DEHP was detected at 0.1 J rig/Kg in the same 

interval. 4,4'-DDD was detected in the 0 feet, 2.5 feet, and 5 feet intervals at 330 rig/Kg, 0.6 J 

ig/Kg, and 0.5 J .tg/Kg (1 J hg/Kg duplicate), respectively. 4,4'-DDT was also detected in the 

three intervals sampled, with increasing depth, at 124 g/Kg, 2 J hg/Kg and 1 J ng/Kg 

(duplicate; not detected above MRLs for actual sample). Beta-BHC was detected in the O to 2- 

foot sample at 6 J iig/Kg. Dieldrin was detected in the deepest interval sampled, 5 feet bgs, in 

the duplicate sample only, at 0.6 J l.Lg/Kg. 
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Aroclor 1260 was detected only in the sample collected at Oto 2 feet bgs, at a concentration of 
310 rig/Kg. 

Arsenic was detected at 6 mg/Kg and 5 mg/Kg in the O- and 2.5-foot intervals. Barium, 

chromium, and lead were detected in both intervals, although none exceed a screening criteria 
(1/10th Region 3 RBCs). Mercury was detected at the estimated cancentrations of 0.09 J 

mg/Kg from the O-foot and 2.5-foot intervals (0.1 J mg/Kg for the associated blind duplicate © 

from 0 feet). These do not exceed a screening criterion of 2.3 mg/Kg. 

Concentrations of metals detected in subsurface soils are discussed in the Risk Assessment 

(Volume lIa). 

4.1.5.5 Groundwater 

Groundwater at the site is contaminated with petroleum hydrocarbons, solvents, PCBs, and 

metals. Two rounds of groundwater sampling were conducted at the site to determine if 

contaminant levels fluctuate with changes in water levels or if changes over time were 

occurring. In addition, sampling of AP-3458 was conducted to confirm if contaminants have 

reached this downgradient location as had been indicated in unvalidated data reviewed during 

the writing of the management plan. 

Analytical results from groundwater sampling conducted during the Rl are included in Table 

4.1-7 and shown on Figures 4.1-11 through 4.1-13 (Attachment 4.1). Groundwater samples 

collected as part of the Release Investigation for UST 1109 are discussed in Section 4.1.6. 

VOCs, including solvents and benzene, toluene, ethylbenzene, and xylene (BTEX), as well as 

PAH5 were detected in various concentrations in all wells during one or both sampling events. 
AP-2982, AP-2987, AP-3502, and AP-3504 appear to have the most significant presence of 
contaminants. Halogenated VOCe were detected in AP-3458, confirming previous data 
indicating that contaminants in groundwater have reached this location. 

GRO was detected in only three of the wells sampled (AP-2982, AP-2987 and AP-3502). 

Concentrations of GRO detected in AP-2982 increased from 1910 tg/L (1930 ig/L, duplicate) 

to 4400 jig/L between the two sampling events. Concentrations in AP-2987 and AP-3502 

decreased between the two events from 850 and 81 ig/L to 510 vigIL and not detected, 

respectively. DRO were detected in all wells during one or both sampling rounds except 

AP-3504 (only sampled during October sampling event). Concentrations ranged from 45 J to 
1310 igIL, with the highest concentration detected in AP-2982 during the Spring sampling 

event. DRO Chromatograms are interpreted as exhibiting the characteristics of a light distillate 
product such as gasoline. A more detailed explanation is included in the DAR. 

Arador 1260 had been detected in two monitoring wells (AP-2982 and AP-2986) at 

concentrations of 0.6 and 0.7 pgIL, respectively. PCBs were not detected in groundwater during 
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the RI Low concentrations (< 0.02 g/L) of pesticides were detected in nine of 12 wells 
sampled. 

High concentrations of several metals had been previously detected in groundwater at the site; 

however, the metals appeared to be associated with sediment in the water samples. During the 
RI sampling events, both filtered and unfiltered samples were submitted for metals analysis to 
determine the relationship between total and dissolved metals. Arsenic, chromium, and lead 

were the only metals detected that exceeded screening criteria (Maximum Contaminant Level 

[MCLI or Region Ill Risk-Based Concentrations [RBCD, and only for total metals; dissolved 

metals were below screening criteria. lt appears that sediment in the samples may be the 

cause of the elevated metal detections. Further discussion of detected metals is included in the 
Risk Assessment (Volume lIa). 

As part of the investigation, wells AP-2982, AP-2983, AP-2985, AP-2986, AP-2987, AP-3231, 
AP-3232, AP-3502, AP-3503, and AP-3458 were sampled during October 1996 and April 1997 

to determine if contaminant concentrations fluctuated with seasons. 

Concentrations of contaminants did appear to fluctuate, although they did not all have the same 
trend. Concentrations of contaminants did increase during the Spring sampling event in wells 
AP-2982 and AP-2986. DRO concentrations in AP-3502, AP-3503, and AP-3458 increased 

during the Spring sampling event; however, BTEX and halogenated V005 either remained fairly 
similar or decreased. Wells AP-2983, AP-2985, AP-3231, and AP-3232 contaminant 
concentrations did not fluctuate significantly. Contaminant concentrations in AP-2987 
decreased during the Spring sampling event. 

Groundwater Levels 

Monthly water level readings at on-site wells were collected for a 1-year period starting in 

September 1996. Over the 1-year period of water level monitoring, water levels were at a 

maximum elevation in September 1997 and a minimum in March 1996. There was a difference 
of approximately 8 to 10 feet between the highest and lowest recorded elevations, although well 

AP-3458 only had a fluctuation of approximately 4.5 feet. Water levels measured in September 

1996 were, in general, approximately 5 feet lower than those collected in September 1997. 

Starting with the September 1996 readings, water levels were on the rise through October, 

were declining in November through March, and then were on the rise again through 

September 1997. AP-3458 was slightly different than the on-site wells. Water levels were 

decreasing from September through April 1997 and then were on the rise from May 1997 

through September 1997. The fluctuation in elevations from month to month was generally no 

more than a 1-foot gain or loss, except for the March-to-April fluctuation for the on-site wells 

and the April-to-May fluctuation in AP-3458, which was approximately 3.5 feet. 
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Contouring of groundwater levels as observed in wells ¡n the immediate vicinity of 35-752 (i.e., 

not including AP-3458) indicates a westinorthwest direction of gradient. A groundwater 
gradient more representative of regional flow was calculated by three-point analysis using wells 
AP-3232, AP-2983, and AP-3458. These calculations indicated a gradient of 0.02 ft/ft in a more 

northwesterly direction than the contouring of site wells. Monthly groundwater gradients are 

presented in Figure 41-14 (Attachment 4.1). In addition to three-point analysis hydraulic 

conductivity (K) testing was performed by means of a slug test. Results of the slug test and the 

program used for modefing the data are including as Appendix E. The average K was 

calculated to be 0.0075 feet per minute (ft/mm) for AP-2984, 0.007104 lt/min for AP-2987, and 

0.009991 ft/mm for AP-3504. These numbers were based on the rising head tests. The rising 

head tests did not exhibit as much data scatter as the falung head tests. 

Using an estimated site-wide K at 0.008198 ft/mm and an average gradient of 0.02 ft/ft, a 

velocity of 86.2 feet per year (ftlyr) is estimated for groundwater at the site. 

Although the Cooling Pond may contribute ocally to groundwater (i.e., it is losing stream), ¡t 

probably does not significantly affect the groundwater gradient in a more regional manner. The 

Cooling Pond has, in the past, been significantly bigger than it currenfly is and therefore may 

have previously affected on-site groundwater gradient more significantly. 

The groundw2ter in the re is prob2bly most influenced by Ship Creek located approximately 

1200 to 1600 feet to the southeast and south, respectively, of Building 35-752. This is 

confirmed by the rise in groundwater elevation during the spring of aver 3 feet, which would be 

due to melting of the snowpack and the resulting substantial increase in streamfiow. 

Water level readings and a graph showing fluctuations n water levels are included in 

Appendix C. 

4.1.6 UST 1109 Investigation 

One soil boring (AP-3919) and three monitoring wells (AP-3917, AP-3918, and AP-3920) were 

instafled in the vicinity of former USI 1109 n May 1998 (Figure 4.1-15). Figures 4.1-16 and 

4.1-17 show subsurface conditions of the former tank area. Analytical results are presented in 

Tables 4.1-8 (soil), 4.1-9 (groundwater), arid 4.1-10 (stockpUe). See Attachment 4.1 for tables 

and figures. 

Soil boring AP-3919 was located between the former drywell and UST 1109. The boring was 
terminated in a clay unit encountered at approximately 21.5 feet bgs. Three monitoring wells 

were installed in a radial fashion around this boring. The borings completed as monitoring wells 

were advanced deep enough to set the well screen and dd not encounter the clay unit. 

Water was encountered at approximately 12 to 13 feet bgs during drilling. The highest ATH 
results in ail locations were for those samples collected from the 15 to 17 foot interval. 
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Soil Borings 

VOCs were detected primarily in the samples collected from the 15 to 17 foot intervals in the 
four borings. However, TCE was detected in the 5 to 7 foot and 10 to 12 foot intervals from 
AP-3918 as well as the 10 to 12 foot interval fron, AP-3920 at estimated concentrations (below 
the MRL). 4-Isopropyltoluene (110 jig/Kg) and 1 3,5-trimethylbenzene (110 jig/Kg) were 

detected in the duplicate but not the primary sample from the 10 to 12 foot interval in AP-3919 
and TCE (2 J jig/Kg) was detected in the sample from the 22 to 24 foot interval in AP-3919. 
The 15-to-17 foot sample collected from AP-3919 (the boring between the drywell and the 
former USI) had the most VOCs detected, including benzene (50 jig/Kg), PCE (45 jig/Kg), ICE 
(20 jig/Kg), and cis-l2-dichloroethene (1,2-DCE) (14 jig/Kg). A summary of detected analytes 

is included as Table 4.1-8 (Attachment 4.1). 

4,4'-DDT was detected in a number of samples and ranged in concentration from 2 J to 7 J 

jig/Kg. Endosulfan Il was detected at 3 J jig/Kg in the 10 to 12 foot sample at AP-3918. PCB 

1254 was detected at concentrations ranging from 0.05 J jig/Kg to 0.1 jig/Kg. 

The highest GRO, DRO, and RRO concentrations were detected in the samples collected from 
the 15 to 17 foot intervals in all of the borings and the 10 to l2foot interval in AP-3919. 

Groundwater 

TCE was detected in all samples and ranged in concentration from 5 jig/L (AP-3231) to 11 j.ig/L 

(AP-3918). Benzene was detected in AP-3917 (4.7 jigIL) and AP-3918 (0.2 J jigIL). Other 
VOCs detected are included in summary tables in Attachment 4.1. 

Pesticides were detected in AP-3920 and AP-3918; all concentrations were estimated values 
(0.006 J jig/L to 0.02 J pg/L). 

GRO, DRO, and RRO were detected in water samples collected from AP-3917, AP-3918, and 
AP-3920. RRO was detected at 34 J jig/L in the duplicate sample collected from AP-3231 but 

not the primary sample. 

A complete summary of detected analytes is presented in Table 4.1-9 (Attachment 4.1). 

Stockpile Samples 

Five samples (four primary, one duplicate) were collected from the stockpiled soils associated 

with the tank removal. No VOCs, SVOCs, or GRO were detected. DRO concentrations ranged 

from 66 mg/Kg to 76 mg/Kg. RRO concentrations ranged from 325 mg/Kg to 2370 mg/Kg. 

PCB (Aroclor 1260) was detected in all samples submitted for PCB analysis. Concentrations 
were 0.2 mg/Kg and 0.3 mg/Kg. 4,4-ODD and 4,4'-DDT were detected in all samples 
submitted for pesticides analysis. 4,4-ODD concentrations ranged from 6 J jig/Kg to 11 jig/Kg. 
4,4-ODI concentrations ranged from 8 J jig/Kg to 42 jig/Kg. 

A summary of detected analytes is included as Table 4.1-10 (Attachment 4-1). 
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4.2 Building 45-590 Source Area 
01 

Building 45-590 is located in the western portion of Fort Richardson near the corner of the 

Davis Highway and Loop Road (see Figure 4.2-1, Attachment 4.2). It was initially constructed 
as an auto craft shop. Portions of it have also been used for auto repair. The building was 

demolished and removed during the summer of 1995. 

4.2.1 Environmental Setting 

Building 45-590 is on the outskirts of the developed portion of Fort Richardson, and is 

surrounded primarily by wooded areas consisting of birch, alder, and spruce. A fenced military 

police impound lot is south of the site, and a Post camping area is just north and west of the 

site. Topographical relief in the area is relatively low with land surface elevation being 

approximately 280 feet above mean sea level (MSL; EMOON 1995d). 

Building 45-590 is approximately i mile north of Ship Creek. The closest potable supply well 

(Supply Well 1) is located approximately 1.25 miles south of the site and on the opposite side of 
Ship Creek. Supply Well-i is completed in the confined aquifer to a depth of 162 feet with 20 

feet of screen. Another nearby supply well is the Otter Lake well, which is approximately 2.5 to 
3 miles north-northwest of the site. 

Subsurface soil at the site consists of a glacial alluvium with cobbles and erratics interbedded 

with sands and silty, sandy gravels. Depth to groundwater is approximately 100 feet bgs and 

represents the potentiometric surface of the principal unconfined aquifer (EMCON 1995d). 

General groundwater flow direction at the site in the uncorifirred aquifer is to the northwest with 

a gradient ranging from 0.0009 feetlfeet (ft/ft) to 0.003 ft/ft. 

Regionally, the occurrence of unconfined and perched groundwater in the area is sporadic due 

to heterogeneous geologic conditions throughout the Post (USACE 1995). Several borings 

drilled at Building 732, approximately 800 feet southeast of the site, encountered small 

quantities of perched water at between 15 and 26 feet bgs. However, none of the borings at 

Building 732 were drilled deeper than 52 feet bgs. Therefore, the actual depth of the 

unconfined potentiometric surface at that site is unknown. Wells AP-3468 and AP-3534 were 

installed just north of Building 732, approximately 800 feet east of Building 4G-590. 

Groundwater in well AP-3468 was encountered at 107 feet bgs, approximately 3 feet above the 

confining layer. Two wells at Building 726 (AP-3467 and AP-3469, approximately 1,500 feet 

southwest) were completed in the confined aquifer, which was encountered at around 115 feet 
bgs. Figure 4.2-2 (Attachment 4.2) shows the general regional subsurface geology between 

Building 45-590 and Building 726. 
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4.2.2 Past Practices 

Building 45-590 was originally constructed in 1943. A northern annex (quonset hut) was added 
in 1956; a center annex, immediately west of the original building, was added in 196G; and a 

west annex was added in 1972. The building and its annexes were wood-framed with metal 
sheathing on a concrete slab. The concrete floor was 6 inches thick with wire mesh reinforcing. 
Concrete aprons on the south side of the original building and the west and center annexes 
were constructed similar to the floor. 

According to the as-built drawings, the original building was constructed as an auto hobby shop. 
The center and west annexes were added to provide additional bays for auto repair work. The 
northern annex was used as a tool and parts sales office. 

A review of building as-built drawings indicates that a waste oil UST was present on the south 
side of the building between the center and west annexes. Floor drains were installed ¡n the 
west annex, with the drains discharging to an oil/water separator. Liquid from the oil/water 
separator drained to the sanitary sewer. Oil from the unit drained to the waste oil UST. 

A portion of the concrete apron outside of the west annex was used as an accumulation point 
for containers that were filled with wastes from auto maintenance activities. An aboveground 
tank, located at the east end of the west annex, was also used to store waste oil. According to 
facility personnel, there was no piping associated with this tank. Waste oil was carried to the 
tank by buckets and removed by a vacuum-pump truck. There was no secondary containment 
around the containers or tank (ENSR 1994c). 

In 1989, the EPA issued a notice of noncompliance (NON) requinng that the wastes be 

sampled and, if hazardous, applicable regulations complied with (EMCON 1995d). In October 
of 1990, the U.S. Army Environmental Hygiene Agency (AEHA) conducted drum sampling at 
this building (ENSR 1994c). There were a total of nine 55-gallon drums, two 5-gallon cans, and 

the aboveground tank at the site during AEHA's sampling event. The aboveground tank 
contained only used oil and was not sampled. The remaining containers contained a mixture of 
motor oil and ethylene glycol. No chlorinated compounds, methyl cellosolve, or PCBs were 
found above the method detection limits (MDLs) in the samples from the containers. The 

drums and tank were taken to the Defense Reutilization and Marketing Office (DRMO) at 
Elmendorf Air Force Base in April 1991 for reuse, resale, or disposal (ENSR 1 994c). 

Aerial photographs ¡n 1974 and 1983 were reviewed to provide a better idea of past practices at 
the site and in the surrounding area. Only a small portion of the eastern end of the site is 

visible in the 1974 photographs. The soil in the parking lot and the road near the building were 
heavily stained. lt appears that used oil may have been poured onto the road surface, which 

was a common practice at the time. 

In 1983, the entire site and surrounding area were visible. The area around the building 
especially to the north and east of the building, had been cleared. Facility personnel used the 
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cleared area east of the building as a parking lot. Several lightly stained areas were visible 
around the perimeter of the building, with the most staining being in the parking lot. lt appears 
that the practice of pouring used oil onto the road surface had stopped by this time. The fenced 
impound lot was present across the street, south of Building 45-590. 

A concrete pad with a wash rack and sump was visible outside of the fence along the northeast 
corner of the impound lot. A review of old site drawings indicates that this pad was a concrete O 
grease rack. The concrete pad was either heavily stained or contained standing water in the 
aerial photograph. Liquids appeared to collect in the northeast corner of the pad, which was on 
the opposite side of the pad from the surnp. Currently, this grease rack/concrete pad is 

abandoned. 

Approximately 400 feet northeast of the building was a cleared area containing about five of 
what appeared to be abandoned vehicles. This area is where a portion of the camping area 

north of the site has been constructed. 

In 1993, only the newest annex of the building was being used for vehicle maintenance 
activities. The other three sections of the building were being used for storage of military cold 
weather clothing and equipment (ENSR 1994c). In the summer of 1994, the building was being 
used as a construction office. 

During the summer of 1995, the building was demolished and removed from the site. During 

the demolition process, a sump was discovered beneath the concrete slab on the eastern end 
of the original building. As-built drawings for the original construction could not be obtained; 
however, this sump is not shown on subsequent modified as-built drawings. Samples collected 
from this sump contained fuel-related VOCs. A fuel fingerprint of the samples indicated the 
presence of Jet A and Bunker Oil. Soil surrounding the sump also contained fuel-related VOCs, 
DRO. and GRO. 

4.2.3 Previous Investigations 

Several investigations have been conducted that reviewed historical activities at the site and 

evaluated the potential presence of soil and groundwater contamination at the site. Analytical 

results from these previous investigations are included in Appendix D. 

In 1993, USACE conducted a Release Investigation at a former waste oil UST location to 

assess the possible presence of soil contamination near the former excavation (HLA 1994a). In 

1994, USACE conducted an additional Release Investigation and prepared a corrective action 
plan for contaminated soil at the site (EMCON 1994b). USACE also conducted closure 
sampling for the waste accumulation area in 1994 (EMCON 1994c). USACE conducted 
subsequent groundwater sampling at the site (EMCON 1995b and 1995c), and summarized 
results of their previous investigations at this site in one PSE2 report (EMCON i 995d). Results 

from these investigations are presented in the following subsections. 
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4.2.3.1 Former Waste Accumulation Area 

Near-surface soil sampling was conducted near the former waste accumulation area at the west 
end of Building 45-590. Samples were analyzed for V005, SV005, metals, GRO, DRO, and 
TPH. Results of the investigation determined that petroleum hydrocarbon and VOC 
concentrations were below ADEC soil target cleanup levels (Appendix D). 'Mth the exception of 
chromium at a maximum concentration of 53 mg/Kg, metals, V005, and SVOCs were not 
detected above background and/or RBC5. The RBC for chromium is 39 mg/Kg, and the 
background concentration is 43.8 mg/Kg. 

4.2.3.2 Former Waste Oil LJST 

In 1991, a 300-gallon waste oil UST that serviced Building 45-590 was removed. A new UST 
was installed at a different location at the site. The maximum reported excavation depth was 6 

feet bgs. TPH concentrations in soil samples collected from the excavation limits during tank 
decommissioning were as high as 4,600 mg/Kg (HLA 1994a). 

In 1993, investigators drilled seven borings at the site to assess the presence of soil 

contamination (FILA 1994a). Boring AP-3238 was drilled through the location of the former UST 
(Figure 4.2-3, Attachment 4.2). The extent of contamination from the former UST is limited to a 

depth of 10 feet bgs and no more than lOto 15 feet from the center of the excavation. GRO, 
DRO, TPH, trichlorofluoromethane, chlorobenzene, Aroclor 1254, 4,4'-DDT, and metals were 
detected in the 5- to 8-foot sample interval of boring AP-3238; however, none of the 
compounds detected at the former UST location exceeded either ADEC cleanup levels or 
RBCs. Chromium and lead exceeded background values; however, the lead values are below 
EPA's cleanup level of 400 mg/Kg (Wilkening 1995). 

4.2.3.3 Former Dry Well/Sewer Line 

During the Release Investigation, petroleum hydrocarbon-impacted soil was found in an area 
unrelated to use of the former UST (lILA, 1994a). Through a records search and interviews 
with facility personnel, the USACE determined that the impacted area was close to the reported 
location of an abandoned sewer line and tentatively identified the source of this impacted area 
as a dry well located immediately south of Building 45-590 (EMGON 1995d). 

In 1994, USAGE conducted an additional Release Investigation in this area to assess the extent 
of soil contamination and to assess the presence of contaminants in the groundwater (EMCON 
1994b). They drilled 13 soil borings and converted 4 of the borings to monitoring wells. Boring 
and well locations are shown on Figure 4.2-3 (Attachment 4.2). USAGE encountered wood 

fragments with wire wrap at approximately 10 feet bgs in boring AP-3387. The wood fragments 
are assumed to be associated with the sewer line/dry well. 

9000-107 4-24 NOvember 1998 

Recyc'ed Paper 

o 



OUD REMEDIAL INVESTIGATION REPORT FINAL 

Soil and groundwater samples were collected from the site and analyzed for VOCs, GRO, 
DRO, TOC, metals, and biofeasibility parameters. Results of the soil sampling are summarized 
in Appendix D. Approximately 18,000 cubic yards of soil containing DRO above ADEC soil 

target cleanup levels were identified as a result of the Release Investigation (EMCON 1995d). 

USACE is currently conducting a bioventing feasibility test on DRO-impacted soils from 40 feet 

to 100 feet bgs. 

An additional isolated area of petroleum hydrocarbon-impacted soil was encountered at a depth 

of 12 feet bgs in boring MP-C, which is approximately 55 feet southeast of the former dry well 

(Figure 4.2-3, Attachment 4.2). GRO was detected in this sample at a concentration of 488 
mg/Kg. lt was assumed that this GRO impact may be associated with the abandoned sewer 

line that was reportedly approximately 20 feet south of Building 45-590 (EMCON 1995d). 

Monitoring wells at the site were sampled in April and December 1994 and in March 1995. 

Analytes detected in the groundwater samples during these sampling events are summarized in 

Appendix D. DRO were consistently detected in the groundwater from two of the wells 
(AP-3387 and AP-3341), and sporadically detected in the groundwater from wells AP-3439 and 

AP-3440. PCE was consistently detected at concentrations slightly above the MCL of 5 pg/L in 

wells AP-3387, AP-3439, and AP-3440. Chloroform was detected above the RBC of 0.15 pg/L 
in wells AP-3387 and AP-3441 (Figure 4.2-1). 

Two of the wells containing PCE (AP-3439 and AP-3440) are either upgradient or crossgradient 
of the former drywell/sewer line location. Additionally, no PCE or its breakdown products (ICE 
or dichloroethene (DCE]) were detected in the soil beneath the dry well/sewer line. However, 

the presence of solvents in soil beneath the dry well/sewer line may have been masked by the 

presence of high levels of petroleum hydrocarbons, which caused PCE detection limits to be as 

high as 1,300 pg/Kg. This detection limit exceeds one-tenth of PCE's RBC in soil (1,200 

pg/Kg). Therefore, although the presence of PCE in upgradient and crossgradient groundwater 

indicates that the dry well/sewer line may not be the only source of PCE in groundwater, it 

cannot be ruled out as a potential source. Other potential on-site sources include the sump 
discovered during building demolition and the grease rack/sump near the corner of the 
impound lot. 

4.2.3.4 Potential Off-Site Sources of PCE in Groundwater 

A review of site maps indicates the presence of two facilities upgradient of Building 45-590 that 
could potentially be sources of PCE in the groundwater. Building 726, the laundry and dry 
cleaning facility, is approximately 1,500 feet southeast of Building 45-590, and Building 732, the 

Army Reserve Motor Repair Shop, is approximately 800 feet southeast of Building 45-590. 

In 1994, USACE conducted a Preliminary Source Evaluation (PSE) at Building 726 to determine 

if it may be the source of PCE at Building 45-590. Three borings were drilled inside the 
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excavation footprint of three former solvent UST5, two monitoring wells were installed north and 
south of the building (AP-3469 and AP-3467), and one monitoring well was installed 
approximately 800 feet north of the building (AP-3468). AP-3468 was installed in the 
unconfined aquifer, just at the top of the confining ayer, and the other two wells were installed 
within the confined aquifer. No PCE or its breakdown products were detected in soil or 
groundwater samples at this site during the PSE (USACE 1995). Only Stoddard solvent was 
detected in soil within the former tank excavation limits. However, because groundwater from 
two of the wells was obtained from the confined aquifer, this data is not directly comparable to 

the PCE detected in the unconfined aquifer at Building 45-590. More complete details of this 
investigation are presented in Section 4.3. 

Several investigations have been conducted at Building 732. In 1992, the UACE drilled 17 soil 

borings to depths ranging from lito 26 feet bgs to determine chemical concentrations in soil at 

the site in support of design of an addition to the building. Twelve of the borings were drilled in 

areas where historical review and field observations indicated that contamination was most 

probable (USACE 1993). Groundwater was not encountered in any of the borings; therefore, 

no monitoring wells were installed. Petroleum hydrocarbons were detected in several samples, 

with the most significant concentrations being at a depth of 5 feet in boring AP-3i24. 
Unidentified hydrocarbons were detected at 18,000 mg/Kg, and diesel fuel was detected at 

4,400 mg/Kg in the sample at this depth. No PCBs, pesticides, or chlorinated solvents were 

detected in the soil samples (USACE 1993). 

In 1994, USACE conducted a UST closure site assessment for a former 1,000-gallon used oil 

USI at Building 732 (DOWL 1994). Extractable petroleum hydrocarbons (EPH) up to 2,050 

mg/Kg, IPH up to 3,500 mg/Kg, BIEX up to 0.049 mg/Kg, metals, i 2-dichlorobenzene at 

0.029 mg/Kg, 1,4-dichlorobenzene at 0.026 mg/Kg, and 1,i,2,2-tetrachloroethane at 0.026 

mg/Kg were detected in soil samples from the tank excavation (IJOWL 1994). 

In 1994, USACE conducted a Release Investigation at the former USI site and near a former 
materials storage area at Building 732 (EMGON 1995a). The material storage area consisted 

of a wooden shed constructed over a lined and bermed containment area for the storage of in- 

use, drummed materials. Adjacent to the wooden shed was a drum rack for the storage of 

drummed materials not currently in use (EMCON 1995a). Four soil borings were drilled at each 

area to a maximum depth of 52 feet bgs. Groundwater was not encountered during drilling. 

GRO, DRO, fuel-related VOCs, TCE, and metals were detected in soil samples from the 

borings at concentrations below site cleanup levels or RBCs. The maximum TCE concentration 

was 0.01 mg/Kg, and this was noted to be an overestimated value (EMCON 1995a). 

4.2.4 Remedial Investigation 

Results from the previous investigations were used to identify data gaps at the site so that 
COPCs could be established and incorporated into the RI sampling plan. Data gaps identified in 
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the Management Plan and findings of the RI are presented in Table 4.2-1, and COPCs 
identified in the Management Plan are presented in Table 4.2-2 (see Attachment 4.2). The 
following subsections summarize the work conducted as part of the Rl and discuss the data 
collected. 

4.2.4.1 Subsurface Soil 

The four areas investigated during the RI included an area adjacent to the dry well/abandoned 

sewer line, the area near abandoned boring MP-C, and areas near the sumps at Building 45- 
590 and the concrete wash pad located south of the building. Analytical results are presented 
in Table 4.2-3 and on Figures 4.2-3 and 4.2-4 in Attachment 4.2. 

DrywelllAbandoned Sewer Line 

One soil boring (AP-3779) was advanced to 50 feet bgs to determine if soils had been impacted 
by the drywell/abandoned sewer line at Building 45-590. DRO were detected in samples 
collected from 15 feet (176 mg/Kg; 218 mg/Kg duplicate), 25 feet (492 mg/Kg) and 30 feet 
(1630 mg/Kg) bgs. Aromatic volatile organics (AyOs) were detected in all samples collected 
between 15 feet and 30 feet bgs in concentrations ranging from 13.7 .tg/Kg (total estimated 
AyOs) in the 30-foot interval to 330 g/Kg (total estimated AVOs) in the duplicate sample 
collected at 15 feet; the normal sample collected at 15 feet had an estimated total concentration 
of 157 J ìg/Kg AyOs detected. Low concentrations of AVOs (less than 11 ìg/Kg estimated 
total) were detected in the sample collected at 5 feet. PAHs were detected only in the sample 
collected at 15 feet at insignificant concentrations. 

MP-C 

Three borings were advanced in the vicinity of abandoned boring MP-C (AP-3780, AP-3781, 
and AP-3782). DRO concentrations ranged from non-detect (above MRLs) to 205 mg/Kg. 
GRO concentrations ranged from non-detect (above MRLs) to 270 mg/Kg. The maximum 
concentrations of DRO and GRO were at the 15-foot sample collected in AP-3780 (205 mg/Kg 
and 270 mg/Kg). Toluene was detected in only three samples: AP-3781 at O and 5 feet (2 J 

pig/Kg and 6 rig/Kg) and AP-3780 at 30 feet (2 J rig/Kg). Other estimated total AVOs were only 
present in four samples, although total estimated concentrations were less than 15 kg/Kg 

except at the 15-foot interval in AP-3780 (total AyOs 837 kg/Kg). 

Trichloroethene (TCE) was detected in only one sample at i J vg/Kg, the duplicate collected 
from the 15-foot interval in AP-3781. Acetone was detected in samples to a maximum 
concentration of 200 vg. Arsenic ranged from 3 mg/Kg to 8 mg/Kg and was detected in all 

intervals. These concentrations do not statistically exceed site background levels. Barium, 
chromium, and lead concentrations did not exceed screening criteria (1/10th Region 3 RBCs). 
Mercury ranged in estimated concentrations from 0.06 J mg/Kg to 0.1 J mg/Kg, none of which 
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exceed screening criteria. Discussion of significance of metals concentration is included in the 
Risk Assessment (Volume lia). 

Sump at Building 45-590 

At the time of the RI, the building and the sump had been demolished. The boring (AP-3783) 

was placed in close proximity to where the sump had been located. DRO and GRO were 

detected in samples collected at 10 feet and 15 feet bgs in concentrations ranging from 4 to 

308 mg/Kg. PCE and 1,2-dichloroethane (1,2-DCA) were detected at 20 J tgIKg and 10 J 

.tg/Kg in the sample collected at 10 feet. The total estimated AVO concentration detected at 

this location was 190 J tg/Kg. V005 were not detected in any other samples. Arsenic was 

detected at 6 mg/Kg to 7 mg/Kg in the three samples collected. Although these concentrations 

exceed the screening criteria of 2.3 mg/Kg (one-tenth the Region Ill RBC), they do not exceed 

Post background levels. 

Sump at Concrete Wash Pad 

Sediment samples were collected from the bottom of the sump: results are shown on Table 

4.2-4 (Attachment 4.2). Substantial concentrations of DRO and VOCs were detected, including 

concentrations of PCE ranging from 87 .tg/Kg to 600 ig/Kg. However, a soil boring advanced 

adjacent to the sump (AP-3784), to a total depth of 35 feet bgs, indicated that the materials in 

the sump have not impacted adjacent soils. Low concentrations (less than 25 mg/Kg) of DRO 

were detected in the subsurface soils adjacent to the sump. Arsenic was detected at 

concentrations of 6 mg/Kg in the 16- and 36-foot samples, and 18mg/Kg in the 10-foot sample. 

The detection of 18 mg/Kg exceeds Post background levels for this metal (9.2 mg/Kg). 

Drywell at Building 704 

A soil boring (AP-3864) was advanced to a depth of 40 feet bgs near a former drywell southeast 
of Building 704. The drywell was identified during replacement of an oil/water separator and 

had been used to direct disposal of effluent to the subsurface soils. Building 704 is located 

hydraulically upgradient of the Building 45-5go site area. The soil boring location is included on 

the sample location map for Building 726 (Figure 4.3-1, Attachment 4.3). The soil samples 

were collected in order to assess the impact of the drywell on the subsurface soils and to 

determine if there was any connection between it and the contaminants seen in groundwater in 

the vicinity of Building 45-590. 

Methylene chloride was the only VOC detected. lt was detected at 5 tg/Kg in the samples 

collected at 15 feet, 25 feet, and 30 feet as well as the associated blind duplicate from 30 feet. 

However, methylene chloride was also detected in the associated laboratory method blank at 

the estimated concentration of 3 J Lg/Kg. 
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DRO concentrations ranged from the estimated concentration of 3 J mg/Kg to a maximum of 49 j 

mg/Kg detected in the 5-foot interval. 

Semivolatiles were detected in the 5-foot interval only and included pyrene (0.07 J mg/Kg), 

indeno (1,2,3-cd) pyrene (0.04 J mg/Kg), and benzo (g,h,i) perylene (0.04 J mg/Kg). 4,4'-DDD o 
was detected in the 5-foot and 10-foot intervals, and the duplicate sample from the 30-foot 
interval (2 J pg/Kg, 1 J pg/Kg, and 0.4 J rig/Kg respectively). Delta-BHC was detected in the 
15-foot, 25-foot, and 30-foot intervals, including the duplicate sample at the 30-foot interval, at 

the estimated concentrations of 1 J big/Kg, 0.8 J big/Kg, 1 J big/Kg, and 0.7 big/Kg, respectively. 

In the 5-foot interval, 4,4-DDE, endosulfan sulfate, 4,4'-DDT, and methoxychlor were detected 

at I J pig/Kg, 2 J pig/Kg, 14 igfKg, and 4 J pig/Kg, respectively. 

Arsenic was detected in concentrations ranging from 4 to 7 mg/Kg. As is similar throughout the 
investigation, these exceed the screening cntena (l/10th Region 3 RBCs) but do not exceed 

background levels. Levels of barium, chromium, and lead do not exceed screening criteria. 

Mercury ranged in (estimated) concentrations from 0.06 J mg/Kg to 0.1 mg/Kg, none of which 
exceed the screening criteria. Iron ranged in concentrations from 24,300 mg/Kg to 35,500 

mg/Kg. Significance of metals concentrations is addressed in the Risk Assessment (Volume 

lia). 

4.2Á.2 Groundwater 

In September 1996, five monitoring wells were installed in the vicinity of Building 45-590. Soil 

samples were not collected for contaminant analysis; lithologic logging was based, in general, 

on discharge cuttings from the air rotary drill rig. Three of the wells were located potentially 
hydraulically upgradient of the site. Two wells, AP-3772 and AP-3773, were screened below a 

confining unit as no water was encountered above this unit. The three other wells (AP-3774, 

AP-3775, and AP-3776) were completed in the unconfined aquifer. The wells were sampled for 
VOCs on a quick turnaround basis to determine if additional upgradient wells needed to be 

installed to further evaluate the upgradient source of PCE contamination. PCE was detected in 

the newly installed upgradient well (AP-3775). During the site-wide groundwater sampling 
event, PCE was also detected in upgradient wells AP-3468 and AP-3534. 

In February 1997, two additional wells were installed hydraulically upgradient from this site in an 

attempt to further delineate the extent of PCE in groundwater and possibly identify the source. 

One well (AP-3789) located adjacent to Building 732 was screened below a confining unit as 

no water was encountered above this unit. AP-3790, located downgradient of Building 704, 

was screened above a confining unit in what is presumed to be a perched aquifer. 

Four additional wells (AP-3870 through AP-3873) were installed in January 1998 to further 
delineate the extent of groundwater contamination. In general, the boreholes were terminated 
at approximately 120 feet bgs. The confining silt unit was not encountered at any of the four 
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locations. In conjunction with collecting groundwater samples at the four new wells, samples 
were also collected at 10 existing wells (AP-3468, AP-3534, AP-3387, AP-3773, AP-3774, 
AP-3775, AP-3776, AP-3441, AP-3789, and AP-3790). 

Groundwater results collected during the RI are included in Table 4.2-5 and Figure 4.2-1 
(Attachment 4.2). The concentrations of PCE detected were highest in wells AP-3468 
(unconfined) and AP-3534 (confined). Concentrations detected in these wells were 100 .tg/L 
and 34 tg/L, respectively. PCE had not previously been detected in either of these wells. PCE 
was detected in on-site wells AP-3439 and AP-3440, as it had been previously. Carbon 
tetrachioride was also detected in both wells, although it had not been detected in previous 
investigations. PCE had been detected in AP-3387 during previous investigations; this well was 
not sampled during the September 1996 sampling event as it was believed to be inaccessible 
due to ongoing remedial activities. PCE was not detected in AP-3441, although it is unclear if 
this well is screened in the unconfined aquifer or not. Of the five new wells installed in 
September 1996, PCE was detected in the three installed in the unconfined aquifer. PCE was 
not detected in the two wells screened below the confining unit (south of Building 45-590). PCE 
was detected in both wells installed in February 1997, upgradient of the site. 

Results of the 1998 groundwater sampling event did not indicate any significant changes in 
concentrations. PCE was detected at its highest concentration of 91 ig/L in AP-3468, which 
corresponds well to the 1998 sampling in which the result was loo 1gIL. PCE was not detected 
in any of the newly installed wells (AP-3870, AP-3871, AP-3872, and AP-3873). Carbon 
tetrachloride was detected at I p.tgIL in AP-3871 and the estimated concentration of 0.4 J ig/L 
in the duplicate sample collected st AP-3873 but not the primary sample. The DRO 
concentration in AP-3387 was detected at 5900 g/L (5270 g/L in the duplicate). None of the 
other wells had a DRO concentration detected above the MRL of 100 .tg/L. 

Groundwater Levels 

Groundwater levels have been collected in all accessible on-site wells on a monthly basis. 
Water level readings were collected through September 1997. A review of well installation logs 
of existing wells and those installed during the RI indicates that in many wells water was not 
encountered until after drilling through a silt unit. These wells have been referred to as wells 
screened in a confined aquifer. Although on a well-specific basis this may be true, this 
groundwater system as a whole is believed to be semiconfined, meaning in some areas the 
water acts like a confined system, and in some areas it appears to be unconfined with no silt 
unit encountered. lt is believed that these are interconnected and not two distinct groundwater 
systems. The most predominant area of mixing may be in close proximity to 45-590 where 
some of the wells (e.g., AP-3468, AP-3534, AP-3772, and AP-3773) were installed beneath the 
silt unit and some did not encounter the silt unit (e.g., AP-3774, AP-3775, and AP-3776). A 
review of the water level survey indicates no more than approximately 5-foot water level 
difference in the wells near 45-590 with almost identical patterns of fluctuation. This would lend 
to the theory of a mixing zone in this area. Water level readings and graphs depicting 
groundwater fluctuations are included in Appendix C. 
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4.3 Building 726 Source Area 

Building 726 is located in the western portion of Fort Richardson between the Davis Highway 

and Richardson Drive. Building operations ¡nclude dry cleaning, clothing washing, and mattress 
washing. Chemicals likely used at the site include dry cleaning solvents: PCE, a typical dry 
cleaning agent, and Stoddard solvent, a dry cleaning agent and degreaser/cleaner. Small 

amounts of PCE are still presently used. 

4.3.1 Environmental Setting 

Building 726 is near the outskirts of the developed portion of Fort Richardson in a well- 

maintained, low topographical relief area. The site is surrounded by buildings to the north and 

east, and by black spruce and birch trees to the south and west. Asphalt paving extends from 

the building out to approximately 64 feet on all four sides. Along the back side (west) of the 
facility, the asphalt slopes away from the building toward the wooded area. 

Building 726 is approximately 0.25 mile north of Ship Creek. The closest potable supply well 

(Supply Well 1) is located approximately 0.3 miles southwest of the site and on the opposite 

side of Ship Creek. Supply Well 1 is completed in the confined aquifer to a depth of 162 feet 

with 20 feet of screen. 

Subsurface soil at the site consists of a glacial alluvium with cobbles and erratics interbedded 

with sands and silty, sandy gravels. In general, the gravels extend to depths of around 50 to 

107 feet bgs. Below the gravels is a tight confining silt layer that varies in thickness. The 

surface of the confining layer dips downward toward the north and west (USACE 1995). Soils 

directly above the confining layer are typically wet, with some perched water. Underlying the 
silt is the confined aquifer in a gravel layer. Perched, unconfined groundwater in the area 

generally flows to the northwest, and confined aquifer groundwater in the area generally flows 

to the west/northwest (USACE 1995). 

4.3.2 Past Practices 

Building 726 was constructed in the 1950s as the Post laundry and dry cleaning facility. The 

building is a two-story, concrete block structure with concrete floors. The building has always 

been served by the Post's sanitary and stormwater sewer system. No dry wells or independent 

septic systems were found on as-built drawings. 

According to 1951 as-built drawings, three 2,000-gallon USTs containing clean, dirty, and new 

dry cleaning solvents serviced the building. The type of solvent used was not indicated in the 

plans and personal interviews conducted by the USACE resulted in conflicting reports of tank 

contents using PCE or Stoddard solvent (USACE 1995). The plans did indicate that it was a 

closed system. New solvent was added through a 2-inch fill pipe outside the building into the 
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new solvent tank. Used solvent from each dry cleaning station was returned to the dirty solvent 
tank via drain lines. The dirty solvent was pumped through a solvent still to remove impurities 

and returned to the clean solvent tank. A combination of new and used solvent was drawn from 

the respective tanks and used in the dry cleaning operations. New makeup solvent was added 

to replace solvent that evaporated during dry cleaning operations (USACE 1995). 

Before 1990, the solvent still bottoms were placed in a dumpster outside the laundry building 
and disposed of in the landfill. Solvent-contaminated diatomaceous earth and activated carbon 

used during processing of the used solvent were placed in an aeration box inside the building. 

Upon extended aeration, this material was also taken to a landfill for disposal (SAIC 1990). 

Due to a change in laundry practices, the facility stopped using the tanks in 1972, and they 
were removed in 1987. Currently, only small amounts of PCE are used in the dry cleaning 

area. Approximately one 55-gallon drum per month is used to replace PCE that has 

evaporated and as makeup solvent in the dry cleaning operation. Empty PCE solvent drums 

are stored on a concrete dock behind the building. A review of aerial photographs in 1974 and 

1983 indicated the presence of drums on this concrete dock during these periods as well. 

4.3.3 Previous Investigations 

In 1994, the USACE conducted a PSE at Building 726 to determine if the USTs may have 

released solvent to the environment and to evaluate the potential that this site may be the 

source of PCE in downgradient groundwater at Building 45-590. Three borings were drilled 

inside the excavation footprint of the three former solvent UST5 and two monitoring welts were 

installed north and south of the building (AP-3469 and AP-3467; Figure 4.3-1, Attachment 4.3). 

One monitoring well was installed approximately 800 feet north of the building (AP-3468; refer 

to Figure 4.2-1, Attachment 4.2). AP-3468 was installed in the unconfined aquifer, just at the 

top of the confining layer. Wells AP-3467 and AP-3469 were both installed within the confined 

aquifer due to lack of water above the confining unit. 

Soil samples from the borings were analyzed for GRO, DRO, VOCs, and metals. Groundwater 

samples were analyzed for GRO, DRO, VOCs, and TPH. Results of the soil and groundwater 

analyses are included in Appendix D. 

PCE was detected in soil samples collected in soil boring AP-3465 at the 15- to 17- and 17- to 

19-foot intervals at 2 J and 5 J tg/Kg, respectively. Soil samples collected from AP-3469 at the 

52- to 54-foot interval had concentrations of PCE detected at 1.5 rig/Kg and 3.5 tg/Kg for the 

sample and its duplicate, and 50 gfKg for a quality assurance sample sent to a secondary 

laboratory. PCE was not detected in groundwater samples, and Only tow levels of DRO were 

detected in groundwater samples from the site. The primary contamination found at the site 

was in the soil borings within the excavation limits, where petroleum compounds (GRO and 

DRO) were detected. However, the laboratory indicated that the chromatograms from these 
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samples did not exhibit a typical gasoline or diesel response. The characteristic "hump" on the 
GRO chromatogram was on the far right side rather than in the middle, and the 'hump" on the 
DRO chromatogram was on the far left side rather than in the middle. Therefore, it was 
concluded that the contaminant was most likely Stoddard solvent, which contains hydrocarbons 
in both the gasoline and diesel range (USACE 1995). The vertical extent of contaminated soil 
beneath the former UST locations is 15 to 40 feet bgs. The horizontal extent of the soil 
contamination has not been defined. 

4.3.4 Remedial Investigation 

Results from the previous investigations were used to identify data gaps at the site so that data 
quality objectives (DQO5) could be established and incorporated into the RI. Data gaps 
identified in the Management Plan and findings of the RI are presented in Table 4.3-1, and 
COPC5 identified in the Management Plan are presented in Table 4.3-2 (see Attachment 4.3). 
The following subsections summarize the work conducted as part of the Ri and discuss the 
data collected. 

4.3.4.1 Surface Soil 

In order to determine if surface soil at the edge of the asphalt near the PCE drum storage area 
had been impacted, surface and near-surface soil samples were collected from this area (see 
Figure 4.3-1, Attachment 4.3) and submitted for VOC, DRO, and GRO analyses. Soil samples 
were collected at depths of 0.5, 1.0 and 2.0 feet bgs, respectively, at three locations adjacent to 
the paved area south of Building 726. Analytical results are included in Table 4.3-3. 

PCE was detected in all samples in concentrations ranging from 5 ng/Kg to 100 ng/Kg (Figure 

4.3-2, Attachment 4.3). The highest concentrations of PCE were detected in samples collected 
from the 1-foot interval, the next highest were from the 2-foot interval, and the lowest 
concentrations were from the 0.5-foot interval. Methylene chloride was detected in six samples 
at concentrations ranging from 3 J rig/Kg to 6 J rig/Kg. lt was detected in the sample collected 

at 0.5 feet in 96-SSO2, but not in the associated blind duplicate. 

DRO was detected at all locations in concentrations ranging from 29 mg/Kg to 98 mg/Kg 

(Figure 4.3-2). Concentrations of DRO in 96-SSO1 and 96-SSO2 were highest at the 0.5-foot 
interval, and decreased in concentration with depth. At 96-SSO3, the highest concentration of 
DRO was detected at the 1-foot interval, followed by the 0.5-foot and 2.0-foot intervals. GRO 
was detected in all samples except for the 0.5-foot interval at 96-SSO1; concentrations of GRO 
ranged from 4 J mg/Kg to 71 mg/Kg. Concentrations of GRO increased with depth. 

Interpretation of DRO chromatograms characterizes the DRO pattern as exhibiting the 
charactenstics of a light distillate product such as mineral spirits or Stoddard solvent. A more 
complete discussion is included in the DAR. 
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4.3.4.2 Subsurface Soil 

Although Stoddard solvent had been detected in subsurface soil at the former UST excavation 
footprint, and the lateral extent of contamination was not known, further investigation was 
determined to be unnecessary during the writing of the Management Plan as the area is 

covered with asphalt. Also, because no measurable unconfined groundwater exists, the 
potential for the contamination to migrate to groundwater was also considered low. However, 
surface soil results collected during the Rl indicated the presence of both PCE and Stoddard 
solvent in the surface soils behind the laundry facility. 

Four soil borings were advanced behind the laundry facility in an effort to determine the lateral 
and vertical extent of PCE and Stoddard solvent contamination. One soil boring (AP-3860) was 
advanced in the location of the surface soil collected with the highest PCE result. Two borings 

(AP-3562 and AP-3863) were advanced along the edgeof the asphalt, straddling AF-3860. 

The fourth boring was located approximately 30 feet west of AP-3860 in the wooded area 

behind the laundry facility. Analytical results are presented in Table 4.3-3. Cross-sections A - 

A' and B - B' are presented on Figures 4.3-3 and 4.3-4. See Attachment 4.3 for tables and 

figures. 

Analytical results indicate low concentrations of PCE, DRO, and GRO in soils collected to a 

depth of 6 feet in AP-3862 and a depth of 10 feet in AP-3860. In AP-3861, a GRO 
concentration of 72 mg/Kg and a DRO concentration of 19 mg/Kg were detected in the 0- to 2- 
foot interval. ATH results and field observations did not identify obviously impacted soils below 

these shallower intervals until encountering a sand and gravel unit just above the silt unit (at 

approximately 57 to 63 feet bgs). The soils were field-identified as being moderately silty to a 

depth of approximately 45 or 50 feet and then encountering a saturated, loose sand and gravel 
zone with apparently little fines. A strong solvent odor, presumed to be Stoddard, was detected 

in this unit at borings AP-3860, AP-3861, and AP-3882. ATH readings in this zone confirmed 
the presence of contamination with readings exceeding 1,000 PID units. This sand and gravel 
zone did not appear to be more than a few feet thick and was underlain by a dense silt unit. 

Analytical results indicate the presence of PCE in this sand and gravel zone from an estimated 

concentration of 4 J tgIKg (AP-3861) to a maximum of 860 tgIKg (AP-3660). DRO and GRO 

concentrations ranged from 27 and 5 mg/Kg to 2,200 and 2,890 mg/Kg in AP-3861 and 

AP-3860, respectively. The DRO chromatograms exhibit the characteristics of a light distillate 
product and match the laboratory's fingerprint of Stoddard solvent. Samples were submitted 
from the silt unit, which was presumed to be acting as a confining unit inhibiting vertical 
migration of the contaminants. Samples submitted from this silt unit at each of the borings 

indicated low concentrations of DRO (less than 10 mg/Kg). Low concentrations of PCE were 
detected in AP-3861 and AP-3862 (1J tg/Kg) and not detected in the silt at AP-3860 and 

AP-3863. 
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Other compounds detected in soil samples include toluene, acetone, and methylene chloride. 
Toluene was detected in only two samples at the estimated concentration of 2 J .tglKg. 

Acetone was detected in one sample (AP-3862, 55 to 57 feet) at the estimated concentration of 
40 J j.tglKg. lt was not detected in its associated blind duplicate. Methylene chloride was 

detected in 10 samples ranging in concentration from an estimated value of 3 J j.tg/Kg to 8 J 

pg/Kg. Methylene chloride associated with 5 of the 10 samples was also detected in the C 

laboratory method blanks. 

Because the Risk Assessment (Volume lia) has determined that there is no risk to human 
health or the environment, no corrective action is needed. 

4.3.4.3 Groundwater 

Due to the lack of sufficient quantities of unconfined groundwater, no monitoring wells are 

screened above the silt confining unit. lt is assumed that any water present above this unit will 

flow in the direction of the unconfined water present elsewhere, approximately northwest 
(USACE 1995). 

Only low levels of DRO were detected previously in the confined groundwater at this site, The 
confined aquifer did not appear to be impacted and therefore further investigation of the 
confined aquifer was not considered necessary at this site. Groundwater samples were 
collected from AP-3467 and AP-3469 during the RI but are included in Section 4.2, Building 
45-590 Source Area. Discussion of hydrogeology is also incorporated into Section 4.2 as the 
confined groundwater at Building 726 is believed to be part of the confined groundwater system 
at Building 45-590. 

Groundwater Levels 

Monthly water levels were recorded from on-site groundwater monitoring wells. The 

groundwater data was collected to determine monthly elevation fluctuations and variations in 

flow direction. The monthly water level data are tabulated in Appendix C. The water levels 

were used in conjunction with readings collected as part of the Building 45-590 Source Area 

investigation. 
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4.4 Building 796 Source Area 

Building 796, the MaintenanceNehicle and Weapons Repair Section, is used for vehicle and 

equipment maintenance. Activities conducted at this facility include battery rework, engine 

rebuilding, radiator cleaning, brake repair, parts cleaning, painting (including the use of 
chemical agent-resistant coating [CARCI paint), steam cleaning, and the lubrication and 

maintenance of vehicles. 

4.4.1 Environmental Setting 

Building 796 is located near the intersection of Fifth Street and the Davis Highway, in the 
developed portion of Fort Richardson (Figure 4.4-1, Attachment 4.4). The building is a single- 
story, cinder-blocked structure with a concrete floor. A gravel driveway/loading area runs along 

the east side of the building. Topographical relief in the area is relatively low. Surface water 

drains to a shallow ditch along the western side of Fifth Street. Water in this ditch enters the 
stormwater drainage system at the intersection of Fifth Street and "D" Street. There are no 

surface-water bodies within 0.5 mile of the site. Access to the site is unrestricted to persons on 

Post. 

Subsurface soil at the site consists of a glacial alluvium with cobbles and erratics interbedded 
with silty sands and silty, sandy gravels to approximately 20 feet bgs; gravels with small 

amounts of sand, silt, and clay to approximately 91 feet bgs; and clay beneath the gravels. The 
thickness of the clay layer is unknown. During the PSE2 one well was installed at the site; 

groundwater in this well was encountered at approximately 88 feet bgs. A silt layer (less than 
five feet thick) was encountered at approximately 80 feet bgs in wells installed during the Rl 

(AP-3777 and AP-3778). Perched water has been reported at 20 feet bgs in borings drilled 
within a 1,000-foot radius of the site. The general regional groundwater flow direction in the 
unconfined aquifer is toward the west with an approximate hydraulic gradient of 0.005 ft/ft 

(interpreted from Freethey 1976). 

4.4.2 Past Practices 

4.4.2.1 Battery Shop 

A Battery Shop is located within the building. In the past, batteries were reportedly drained onto 

a stainless steel table and into a small aboveground tank. The acids were neutralized with 

sodium bicarbonate, and resulting fluids were tested for pH with litmus paper. When the fluids 
were adequately neutralized, they were reportedly discharged via a floor drain to a UST (SAIC 
1990). 

However, Mr. Donald Spooner, who has worked at the building for over 15 years, indicated that 
the acid originally drained from the floor drain to a log crib (Pers. com. 1995). The crib was 
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removed approximately 12 years ago (1985), and the floor drain was connected to the storm 

drain. However, at that time, the acid was no longer being drained from the batteries. They 
were being given to the Defense Reutilization and Marketing Office (DRMO) as a complete unit 

with the acid remaining in the battery. In approximately 1993, the floor drain was connected to 

an oil/water separator. Currently, a brass plug prevents fluids from being poured into the drain 

line. Mr. Spooner provided the location of the former log crib. 

According to the USACE Statement of Work (SOW) for this project, the old acid disposal lines 
and surrounding soils were reportedly removed after July 1981, Mr. Spooner indicated that the 
log crib was also removed at this time (Pers. corn. 1995). When removed, the pipe was 
reportedly structurally unsound. The depth of the excavation immediately adjacent to the 

building was 8 feet. 

The oil/water separator is located on the east side of the facility, approximately 20 feet from the 

Battery Shop. The oil/water separator appears to be in good condition and has apparently been 

added to the facility within the last several years. The oil/water separator reportedly backs up 

on occasion, overflowing various parts of the system. 

4.4.2.2 Underground Storage Tanks (USTs) 

Several USTs are or were in use at Building 796. Locations of the USTs are identified in Figure 

4.4-1 (Attachment 4.4). 

UST 27, a 1,500-gallon used oil UST was removed in 1990. Approximately 500 cubic yards of 

impacted soil from adjacent to and beneath the UST were removed. Maximum TPH 

concentrations in soil samples collected during tank removal were 17,700 mg/Kg (EMCON 

1994a). A replacement 1,000-gallon used oil UST (27A) was installed on the northern side of 
the building. 

USTs 28 and 29 (1,000-gallon diesel and gasoline USTs) were removed in 1991. During UST 

removal, TPH up to 5,810 mg/Kg, DRO up to 2,091 mg/Kg, GRO up to 458 mg/Kg, and 

benzene up to 16.1 mg/Kg were detected at the excavation limits (HLA 1994a). Replacement 

USTs 28A and 29A (1,000-gallon diesel and unleaded gasoline USTs) were installed in the UST 

28 and 29 excavation. 

4.4.2.3 Waste Accumulation Area 

A waste accumulation area was reportedly located on the east side of Building 796 (SAIC 

1990); however, according to Mr. Spooner, the waste accumulation area was approximately 
150 feet south of the building. A review of 1974 and 1983 aerial photographs confirms Mr. 

Spooner's location. In 1974, only a few drums (approximately 10) and two white aboveground 
storage tanks were present in the area. An approximate area of 50 feet by 30 feet around the 
drums was stained. In 1983, the waste accumulation area had grown to approximately 100 feet 

9000-107 4-38 Nowember 1996 

Recycled Paper 



OUD REMEDAL INVESTIGATION REPORT FiNAL 

by loo feet and contained several drums along with what looks like general refuse of unused 

equipment and materials from the building. 

During the 1989 Visual Site Inspection (VSI) for the RCRA Facility Assessment, 13 drums and 5 

boxes were observed in this waste accumulation area. The drums were stored on pallets, and 

the area was roped off on one side with signs posted indicating the presence of hazardous 
waste. Notes from the VSI indicated that the dwms were in poor condition, and staining on the 
ground surface was observed (SAIC 1990). 

4.4.3 Previous Investigations 

Several investigations have been conducted that reviewed historical activities at the site and 

evaluated the potenta presence of soi) and groundwater contamination at the site. AnayticaI 
results from these previous investigations are included in Appendix D. A summary of the 
previous investigations and associated results is provided in the following subsections. 

4.4.3.1 UST Release Investigations 

After USTs 27, 28, 2nd 29 were removed, UST release investigations were performed. 

EMCON, Alask2, Inc. (EMCON) conducted the Release Investigation for UST 27 in December 
1993. The investigation consisted of drilling five soil borings to maximum depths of 33 feet bgs 
in the vicinity of the former UST and collecting soil samples from the borings. The soil samples 

were analyzed for VOCs, metals, GRO, DRO, PCHs, arid biofeasibility parameters. Resu'ts of 

around 24 feet bgs. The highest GRO and DRO concentrations were 143 and 2550 mg/Kg, 

respectively (EMCON 1994a). 

HLA conducted the Release lnvestig2tion for USTs 28 and 29 in 1993. The Release 

Investigation consisted of drilling three soil borings within and at the perimeter of the former 
excavation. Soil samples collected from the borings were analyzed for TPH, DRO, GRO, 

VOCs, SVOCs and TOC. No analytes were detected in the samples, except for lead and three 
tentatively identified SVOCs with a total concentration of 1.1 mg/Kg. Therefore, the extent of 

impacted soli does not appear to be widespread (HLA 1994a). 

4.4.3.2 Battery Shop Investigation 

n 1994, a limited field nvestig2tlon of the Battery Shop site at Building 796 was conducted as 

part of a PSE2 investigation at OUD Complete results of the PSE2 investigation are presented 

in Preliminary Source Evaluaticn 2, Operable Unit D, Fort Richardson, Alaska (ENSR 1996b). 

The objectwes of the PSE2 were to evaluate the potential presence of contaminants in 

subsurfaGe soils near the former storm sewer line, to evaluate the potential presence of 

contaminants below the former floor drain 2nd sewer line ¡n the Battery Shop, and to assess the 

potentiat release of contaminants to groundwater. 
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The investigation included drilling four soil borings and installing one monitoring well. The soil 

borings were located based on the previously reported locations for the storm sewer drainage 

line and the former log crib. The first two borings (SS1 and SS2) were located inside the 

Battery Shop. The next two borings were located immediately outside the Battery Shop; one n 

the location of the former log crib (AP-3511), and the other over the former storm sewer drain 

line (AP-3512). The soil boring locations are presented on Figure 4.4-1 (Attachment 4.4). 

The borings inside the Battery Shop (SS1 and SS2) were advanced to a maximum practical 

depth of 48 inches bgs (shop height restrictions precluded drilling with available equipment). An 

electric jackhammer was used to break through the 12-inch deep concrete floor. The remaining 

depth was achieved by a combination of hand-held shovels and an auger attachment on a 

bobcat. Large cobbles, rebar, and cast iron piping were encountered during the sampling of 

these two borings. 

Boring AP-351 1 was advanced to 18 feet bgs outside the Battery Shop, over the former log crib 

site, and 15 feet northeast of the center of the bay door (Bay Door No. 5). Boring AP-3512 was 
advanced to 19 feet bgs outside the building and 150 feet east from the center of the bay door. 

The boring was located over the probable location of the former storm sewer drainage line. 

Monitoring well AP-351 3 was located adjacent to Boring AP-351 1. 

Soil samples from the borings were analyzed for TPH, GRO, DRO, VOCs, PCBs, SVOCs, 

metals, ethylene glycol, sulfate, and soil pH. Selected samples were also analyzed for grain 

size distribution, Atterberg limits and oxygen reduction (redox) potential. The water sample 

from the monitoring well was analyzed for TPH, GRO, DRO, VOCs, PCBs, SVOCs, metals, 

ethylene glycol, sulfate, and redox potential. Analytes detected in the soil and groundwater 

samples are in Appendix D. 

DRO was detected in the sample from SS1, inside the building, at concentrations exceeding the 

ADEC soil cleanup level of 100 to 200 mg/Kg. The soil in this boring was acidic with pH values 

of 4.7 to 5.2. Sulfate concentrations in this boring, which ranged from 2,100 to 3,500 mg/Kg, 

were relatively high compared to sulfate concentrations in samples from the other borings. 

Arsenic, chromium, lead, and nickel were detected in the borings at concentrations exceeding 

the 95 percent upper tolerance limit (UTL) of the mean background values. The lead 

concentration, however, was below EPA's cleanup standard for residential soil of 400 mg/Kg, 

and the nickel concentrations were less than one-tenth the RBC. 

DRO was detected in the groundwater samples from AP-3513 at concentrations ranging from 

132 to 236 pg/L. The source for the petroleum hydrocarbons in groundwater at this site may be 

due to past leaks from UST5 27, 26, and 29. However, the UST Release Investigations found 

no contamination in the areas of the USTs deeper than approximately 30 feet bgs, the 

groundwater is around 88 feet bgs, and the DRO concentrations were relatively low (less than 1 
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milligram/liter [mg/LI). Therefore, it does not appear that the soil continues to be a high 
contributor of petroleum hydrocarbons in the water. What was detected in the water is likely 
residual contamination from the past spiils and is expected to decrease with time. 

Chloroform and carbon tetrachioride were detected in groundwater samples from well AP-3513 
at concentrations exceeding EPA Region 3 RBCs but below the MCLs. These compounds 
were only detected in one soil sample at the site. This sample was collected from boring AP- 
3513 at a depth of 80 feet bgs, just above the water table. The presence of chloroform and 
carbon tetrachioride at depth in the soil indicates that these compounds my have migrated in 
the groundwater to this area of the site from some other area near Building 796 or from some 
other off-site source. 

Arsenic concentrations n the groundwater sample exceeded the RBC of 11 pg/L, but were 
below the MCL of 50 pgIL. Chromium and nickel concentrations exceeded their MCLs of loo 
pg/L; however, their concentrations did not exceed RBC5. The lead concentration exceeded 
the MCL of 15 pg/L. 

4.4.4 Remedial Investigation 

Results from the previous investigations were used to identify data gaps at the site so that 
DQOs could be established and incorporated into the sampling plan. Data gaps identified n the 
Management Plan and findings of the Rl are presented in Table 4.4-1 and COPC5 identified in 

the Management Plan are presented in Table 4.4-2 (see Attachment 4.4). The only data gap 
identified was the source of the chloroform and carbon tetrachioride detected in tIie 
groundwater. 

4.4.4.1 Groundwater 

During the Rl, two wells (AP-3777 and AP-3778) were installed upgradient of the site to 
evaluate the source and extent of the chloroform and carbon tetrachioride. Both wells were 
screened in a confined aquifer as no unconfined water was encountered during drilling. Two 
rounds of groundwater sampling were conducted in the vicinity of Building 796. During the first 
round in October 1996, wells AP-3777, AP-3778, AP-3533, and AP-3532 were sampled. AP- 
3513, the weil located on site, could not be sampled due to insufficient water present. 

DRO, several VOCs, and metals were detected in the groundwater in the vicinity of the site. 
Carbon tetrachioride was detected in samples collected from the four monitoring wells. 
Concentrations ranged from 1.1 g/L ¡n AP-3533 to a maximum concentration of 3.9 p.g/L in 

AP-3778. The EPA Region 3 RBC for carbon tetrachioride is 0.16 xg/L and the MCL is 5 .ig/L 

None of the metals detected in groundwater exceed screening criteria. Significance of metals 
concentrations is addressed in the Risk Assessment (Volume lia). 
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The second round of sampling was conducted in August 1997. In addition to the wells 
previously sampled, AP-3513 was also sampled at this time. The sample at AP-3513 was 

collected over a 2-day period due to slow recharge. 

Carbon tetrachioride was detected during both rounds of sampling in aU wells except AP-3513, 

the well adjacent to Building 796 (only sampled during the second round). The highest 

concentration of carbon tetrachloride detected for both rounds of sampling was in AP-3778 (3.9 

.tg/L and 3.6 .tg/L, respectively). lt was detected in wells AP-3777 and AP-3532 during both 

rounds and ¡n AP-3533 during the first round of sampling only. Chloroform results for the four 
we!ls sampled during the first round were qualified as not detected at the MRL (U) because it 

(chloroform) was also detected in associated method and/or field blanks. Chloroform was 

detected in all five wells sampled during the second round as well as laboratory method blanks 
associated with samples from AP-3532 and AP-3777. Data from the second round of sampling 

has not been validated. 1,11-Trichioroethane (1,1,1-TCA) was detected in wells AP-3777 and 

AP-3778 only. Concentrations ranged from I tg/L to 1.2 tg/L (1.3 tg/L for the duplicate) in AP- 

3778 and estimated values of 0.3 J pg/L (0.2 J tg/L for the duplicate) to 0.2 J pgIL ri AP-3777. 

Other VOCs detected (below the MRL) include toluene, acetone, and methylene chloride. 

Results of all anaLytes detected are presented in the data tables in Attachment 4.4. 

DRO was detected at 173 .tg/L in AP-3513 and at concentrations below the MRL of 100 tg/L in 

wefls AP-3533, AP-3532, AP-3777, and AP-3778. 

SVOCs were detected in AP-3533, AP-3778, and AP-3513 at concentrations below the MRL of 

10 j.tgIL. Analytes detected in groundwater samples from the new and existing wells are 

presented in Table 4.4-3 and Figure 4.4-1 (see Attachment 4.4). 

Groundwater Levels 

Monthly groundwater water levels were recorded in monitoring wells associated with Buuding 

796. The groundwater data was collected to determine monthly elevation fluctuations and 

variations in flow direction. The monthly water level data and a graph depicting fluctuations in 

water levels are included in Appendix C (included with Building 45-590). 
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ATTACHMENT 4.1 
Tables and Figures 

Table 4.1-1 Summary of Data Gaps as Identified in the Management Plan and Findings of the 
Remedial Investigation/Baseline Risk Assessments - Building 35-752 

Table 4.1-2 Chemicals of Potential Concern by Area and Media Identified in the Management 
Plan - Building 35-752 

Table 4.1-3 Analytes Detected in Surface Soil Collected at Building 35-752 during the 
Remedial Investigation 

Table 4.1-4 Analytes Detected in Soil Borings at Building 35-752 during the Remedial 
Investigation 

Table 4.1-5 Analytes Detected in Cooling Pond Sediment Samples Collected at Building 35- 
752 during the Remedial Investigation 

Table 4.1-6 Analytes Detected in Cooling Pond Surface Water Samples Collected at Building 
35-752 during the Remedial Investigation 

Table 4.1-7 Analytes Detected in Groundwater Samples Collected at Building 35-752 during 
the Remedial Investigation (Fall 1996/Spring 1997) 

Table 4.1-8 Analytes Detected in Soil Samples at Building 35-752 during the Release 
Investigation of Former IJST 1109, Summer 1998 

Table 4.1-9 Analytes Detected in Groundwater at Building 35-752 during the Release 
Investigation of Former UST 1109, Summer 1998 

Figure 4.1-1 Sample Locations and Areas of Investigation 
Figure 4.1-2 Building 35-752 Cross Section A-A' 
Figure 4.1-3 Building 35-752 Cross Section B-B' with Concentrations of PCB5 Shown 
Figure 4.1-4 Building 35-752 Cross Section C-C' 
Figure 4.1-5 Building 35-752 Organic Analytes Exceeding Screening Criteria in Soil Drum 

Accumulation Area, (Pre-RI) 
Figure 4.1-6 Building 35-752 PCBs Exceeding Screening Criteria in Soil and Sediment 

Cooling Ponds (Pre-RI) 
Figure 4.1-7 Building 35-752 Organic Compounds Exceeding Criteria in Groundwater (Pre-RI) 
Figure 4.1-8 Building 35-752 Organic Compounds Detected in Soil Boring, Former UST 

Locations (RI) 

Figure 4.1-9 Organic Compounds Detected in Soil Drum Accumulation 
Area (Rl) 

Figure 4.1-10 Building 35-752 Organic Compounds Detected in Soils Cooling Pond (RI) 
Figure 4.1-11 Building 35-752 Aromatic Volatile Organics (AVOs) Detected in Groundwater 

October 96/ApriI 97 (Rl) 
Figure 4.1-12 Building 35-752 Halogenated Volatile Organics (HVOs) Detected in Groundwater 

October 96/April 97 (Rl) 
Figure 4.1-13 Building 35-752 GRO/DRO Concentration in Groundwater, October 96/April 97 

(RI) 
Figure 4.1-14 Building 35-752 Groundwater Gradient Vector Map 
Figure 4.1-15 Building 35-752 Tank 1109 Soil Boring/Monitoring Well Locations 
Figure 4.1-16 Building 35-752 Cross Section D-D' 
Figure 4.1-17 Building 35-752 Cross Section E-E' 



Table 4.1-l. Summary of Data Gaps as Identified in the Management Plan and Findings of the Remedial 
Investigation/Baseline Risk Assessments - Building 35-752. 

Area of Concern as Available Data (Prior to the Data Gaps Established in Action Taken During the Findings of the Remediai 
Identified in the Remedial insestigationi the Management Pian Remedial insestigation investigation/Basei ne Risk 

Management Pian Assessment 

Former UST Locations - Sou 

5untace and subsurface sail Limited analytical data trum Lateral and vertical extent uf Collecied and analyzed soil A number ut Chemicals of 
contamination at the formen three previous rvvestigations PCBs in surface and sanipies tram borings along Potential Cnacern (COPCs) 
u5T locations subsurface soil along eastern eastern side ut turnier have been identified in both 

side of former excavation eocavatiOrr ihe human health and 
ecological risk assessiovvts. 
Extent ai these COPCS has 
nut been defined Additional 
information is seeded 

Drum Accumulation Area - So I 

Sarface and subsurface soil Limited analyficaf data are Lateral und vertical extent of Colindad and analyzed soil A number of Chemicals of 
contamination ut the dram available for soil soil contamination throughout samples from borings and Potential Concern (COPCs) 
accamulafion area, contamination. the Drum Accurnuiation Area. surface soil samples, have been identified in both 

the human health and 
ecological risk assessments 
Extent of these COPCu has 
nut been defined. Additional 
information is needed 

Cooling Ponds 

Sediment contaminatron in the Limited anafyticaf data in the Luterai and verticai extent of Collected and analyzed A number of Chemicals vi 
Coohng Ponds, first pond and aloeg the sediment contamination in the sediment samples ut transects Potential Concern (COPC5) 

eastern edge of the second cooling ponds and along the poods uod have been identified in both 
pond downstream of the 000liog downstream of the pond the humeo health and 

ponds. ecological risk assessrirents 
Extent uf these COPCs fias 
not bean defined Additional 
information is needed. 

Dc 



Table 4.1-1 Summary of Data Gaps as Identified in the Management Plan and Findings of the Remedial 
Investigation/Baseline Risk Assessments Building 35-752 (Corit'd). 

Ares of Concern as Available Data (PrIor to the Data Gaps Established In Action Taken During the Findings of the Remedial 
identified In the Remedial InvestIgation) the Management Plan Remedial Investigation lnvestigatlonjHasellne Risk 

Management Plan Assessmenl 

CoolingPonds (Contd) 

Surface water ¡rl lhe cooling Limited analytical data for Concentrations of sediment Collected and analyzed A number of Chemicals of 
ponds. concentrationo of Chemicals fl Chemicals in the surface surface water samples from Potential Concern (COPC5) 

the surface water, water, the bottom one-half of the have been identified in both 
water column, the human health and 

ecological risk aooesomnnlo, 
Extent of these COPC5 has 
not been defined. Additional 
information io needed. 

Groundwater 

Groundwater conlamination Analytical data for samples Confirm that the plume has Collected and analyzed A number of Chemicals of 
throughout the site, collected from 1990 through migrated to downgradient groundwater samples from all Potentiol Concern (COPCs) 

1995. wells. Confirm thot increase in existing wells. Collect on hove been idenlified in both 
contominant concentrations is additional round of the humon health and 
due to smear zone flushing. groundwater samples from ecological risk assessments 

wells AP-2992, AP-2985, Entent of these COPC5 has 
AP-2986, AP-2987, AP3231, not bene defined. Additional 
AP-3232, information is needed. 
AP3502, AP-3503, and AP- 
3504. 

j PCBn = Polychtorinafed biphenyls. 
UST = Underground storage tank 
COPCs = Chemicals of Potential Concern 

r-nt 
r-nt 
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Table 4.1 -2. Chemicals of Potential Concern by Area and Media Identified in the 
Management Plan Building 35-752. 

Area Media Type Compound 

Concrete floor Surface dust PolyctOorinated biphenyls Aroclor-1254 
Aroclor-i 260 

Former UST localion Soil and groundwater Petroleum hydrocarbons Diesel Range Organics lORO) 
Gasoline Range Organics (GRO) 

Monoaromatics B6nzene. Toluene, Ethylbenzene, 
Xylenes, m-Dichlorobenzene, and 
o,p-Diclrloroberizene 

Chlorinated aliphatics Trichloroethene (TCE), 
I 2-Dichlorcethane, 
1.1 -Oichloroettrane, and 
1.1.1 -Triclrloroethane (TCA) 

Po!ychlorinated biphonyls Aroelor-i 260 

Metals Arsenic and Cadmium 

Groanowater (iO addition Phthalates Bis(2-ethylheoyl)Phrhalate 
to ab000) 

Metals Arsenic, Cadmium, Nickel, 
Chromium, and Lead 

Drum accumulation Soil Petroleum hydrocarbons DRO 
area 

Benzene, Toluene, Ethylbenzene, 
and Xylenes 

Polycgclic aromatic hydrocarbons Benzo(b)tiuoranttlene, 
Benzo(a)pyrene. and 
lndeno(t ,2,3-od(pyrene 

Polycoiorinated biphenyis ArOclor-t 260 

Cooling ponds Soil Petroleum hydrocarbons DRO 

MonoarOmatics Xylenes and 4-Isopropyltolunne 

Poiychlorinated biphenyls Aroclor-t 260 

Groundwater Petroleum hydrocarbons DRO 

Chlorinated aliphatics l,l.l-TCA 

Metals Arsenic, Cadmium, Chromium, 
Lead, and Nickel 

Sediment and surface Chlorinated aliphatics 1,1,1 -TCA 
water 

Polycyclic aromatic hydrocarbons Pherianttirene, Fluoranthene, 
Pyrene, Berrz)a)arrtflracene, 
Chrysene, and Benzo)a)pyrene 

Polychlorinated bipfterryls ArOclor-i 260 

Polychlorinated diphenyl aikanes 4,4-DOD and 4,4-DOT 
(Orgarioclrlonne pesticides) 

Metals Chromium, Lead, and Nickel 
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TABLE 4.1 - ANALYTES DETECTED IN SURFACE SOIL COLLECTED AT BUILDING 35-752 
DURINO TElE REMDIAL INVESTIGATION 

Location-ID 96-SSO1 96-SSO2 95-SSO3 

Depth (ft.) 0.5 2.5 s 2.5 
Field-ID 96575212SL 96575219SL 96575213SL 965752205L 96575214SL <6575221St, 
Lab.ID Screening 596613002 596614501 596613003 596614902 696613004 556614903 

Sample Octe Criteria 9126196 9127<96 9/26(96 9/27/96 9/26/95 9/27190 

Petroleum Hydrocarbons (mg/Kg) 
Dinsel Range OrganIco 50-loo0 25 4 U 4 J 4 U 4 U 6 

Gasoline Hange OrgafliCS loo2oo0 U S U S U 5 U 5 U 5 U 

'mIaule Organic Compounds (pg/Kg) 
Aromalic VO/all/e Organlcs (A VOs) 

To/gene 
i bES< 5 u 5 U s LI s u s u 5 LI 

Xylnnns /6E79 5 u s u s u s u s u 5 u 
1,2,4.Triinelhy/bnrrznnn 39ES9 20 u 20 U 20 u 20 u 20 u 20 u 

1 ,3.5-Trimethylbenzene 3 9E59 20 u 20 U 20 U 20 U 20 u 20 u 

/-la/ogenaled VO/at//e Organ/Cc /1-/VOS) 

l'elractlloroetnene 2E3< u s u o u o u o u 5 U 

Trichloroelhene 5 8E3° 5 u s U s u s u s u 5 U 
1.1,1-Tnich/oroelhann s u 5 u 5 u s u s u s u 

Acetone 78E5< 50 u 50 u 50 u so u 50 u 50 u 
2-Butanone 4 7E6< 20 u 20 u 20 u 20 u 20 u 20 u 
Methy/ene cl/onde 05006 3 u 2,8 5 io u g lo u g 

PesticideslPCus (pg/Kg) 
PCB-1250 (AradOr 1250) 32< 2460 iso u 1020 iOU U 420 030 
Die)drin ' 

12 B 06 J 6 J.B 3 J 2 J,B 1 J 

44-DOD 27O 10 u 10 U IO U IO u 10 u lo U 
44-00E 190< O 3.4 J 6 J 0.6 J 2 J 0.6 ./ 

4,4'-DDT 190e 40 u 3 J 20 u 4 J IOU s J 

beta-BHC UA lOU lOU IOU lOU lOU lou 

Semi-Volatile Organic Compounds (ml/'(g( 
Benzn)b)flaoranlhene 0.008e 0.3 u s.s u 0.3 U 0.3 U 0.3 U 0.3 u 
Benzu(k)flaoranthece 0,88< 0.3 u 0.3 U 0.3 U 0.3 U 0.3 u 0.3 U 
Bis)2-ethylheey/) 06162121e 4 ° 

0.3 u 0.3 u 0 3 u o.3 u 0.3 u 0.3 u 
Chrysene 05< 0.3 u 0.3 U 0.3 u 0.3 u 0.3 u 0.3 U 
Fluoranthene 310< 0.3 u 0.3 U 0.3 u 0.3 U 0.3 U 0.3 u 
Phenanthreine UA 0.3 u 0.3 U 0.3 u 0.3 u 0.3 u 0.3 U 
Pyrenn 230< 0.3 u s.s U 0.3 U 5 3 U 0.3 U 0.3 U 

Other Analyses (mg/Kg) 
ToIa/ Organic Carbón UA 0.75 0.5 0.63 o,g 0.54 0.67 

Noies: 
DSP = Finid duplisate sample. 
OAsnussigned nrunavallablu 
5 o Anal/lo le nel detooled. Valse reponed is the rnethnn repurent (irrSt (MRL(. 
J=Valuernponed is considered an esuimaia oalun. 
R Value reponed is ounslderod miaouS from data ea/Saben r000mrnondaduns. 
n = Onaiyra rene neo casa ddiïnnally found present in an associated method. Vp. anOtar nnsaie blank 

- Analysis noi performed on sample 
ocreening cetona ADEC UST soil cleanup (cools /ADEC r 995/ 

'Screening ontona ono-renO of Oc EPA Region Ill RSCs (EPA 19961- 
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TABLE 4.1.3 ANALYTES DETECTED IN SURFACE SOIL COLLECTED AT BUILDING 35-752 
DURING THE REMDIAL INVESTIGATION 

Location-ID 96-SSO4 96.SSO5 96-SSO6 

Depth (ft.) 0.5 2.5 0.5 0.5 2.5 0.5 2.5 
FieId.ID 96575215SL 96575222SL 965152165L 96675216SL 96575223SL 965752175L 96575224SL 
Lab-ID Screening <96613005 K96614904 K96613006 <96613008 K9661490S K96613007 K96614906 

StnpIo Osto Criteria 9)26196 9I2716 912G1G I26)6 9/27/RG 9126/9e 9/27I6 
DUP 

Petroleum Hydrocarbons (mg/Kg) 
Diesel Range Organics 50-1O0 13 13 31 44 4 U 34 29 

GaoIine Range OrgrtiCs i00-200 5 U 5 U S U 5 U 5 U 5 u lo J 

'olatile Organic Compounds (pg/Kg) 
A,omt,ç VoIt Ile Qrgan,çs (A VOS) 

To!ene 1,6E6 5 u 5 u s u s u s u 5 U 7 J 

Xylenes 1.6E7 5 U 5 U 5 U 5 U 5 U 5 U 3 J 

1.2,4-Trinethylbenzene 39E5 20 U 20 U 20 U 20 U 20 U 20 U 20 u 

1,35-Trirnethylbenzere 39E5 20 U 20 U 20 U 20 u 20 U 20 u 20 u 

Halagenated Volatile Ognics (HVOS) 
TetrachIOroethere 

i .2E3 5 U 5 U 5 U 5 U 5 U 5 U 5 J 

Trichloroethene 5 s u 5 Ii S u s u 2 J 5 U 53 J 
1.I,l-Trichioroethrnle 1.5E5 5 u 5 U 5 u 2 J 5 U 5 u 5 J 

Acetone 7.8E5 50 u 50 u 50 u 50 U 50 u 50 U 50 u 

2-Butano,re 4,7E6 20 u 20 u 20 u 20 U 20 u 20 U 20 u 

Metilylene crilonde io u 11 io u io u 15 10 u 40 J 

Pesticides/PCB (pglKg) 
PCB-1260 (AroClor 1260) 32 1530 27000 1620 2010 lOO U 9200 270 

Dieldnn 10 J.9 200 UP IO B 12 B 10 U J 53 5 3 J 

4,4'-DDD 270 10 U 10 u io U 10 U iO u lo U 10 u 

4,4-DDE io 5 J 200 U 6 J 8 J IO U 40 2 J 

4.4-DDT i90 oc u 300 u R 30 u ao U 10 U J 100 U IO U R 

beta-8HC LIA lU lo U lO iO U 10 u io U 10 U 

Semi-Volatile Organic Compounds (mi/'(g) 
Benzo(b)fluoranthene 0.088 0.3 U 0.3 U 0.1 J 0.3 U 0.3 U 0.3 U 0.3 u 

Benzo(k)fhorrthene o ee 0.3 U 0.3 u O I J 0.3 U 0.3 U 0.3 U 0.3 U 

Bis(2-ethylhexyl) phthalate 46c 0,1 U J,P 0.3 U O I U J.B 0 2 U J.B 0,3 U 0 3 u 0 3 U 

Chrysene 8.8 0 1 J 0 3 U O i J 0,3 U 0 3 U 0 3 u 0.3 U 

FIornthene 310 O i J 0.3 U O i J 0.3 U 0.3 u 03 U 0.3 u 

Phenanthrene UA 0.3 U 0.3 U 0,3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Pyrene 230 O I J 0.3 U O I J O U 0 3 U 0.3 U 0 3 u 

Other AnIyso (r.g/Kg) 
Total Ornanic Carbon UA 1 03 0 82 117 0.99 0 4 0 72 3 

Notes: 
DUP = Fi&d dupIito sample. 
UAUnaSslgned or unavailable 
U = AflaMe is not detected. Value reported is the method repong limit IMRL). 
J = Value rapood is considered an eshrnato value. 
R Valuo reponed is considored rejected from data validabon recommendaons 
B o Analyte reported was addigonally found present in an assoaated method, np, and/or nnsato blank. 
- - Anaiis not pecfornnod on sample 
Sc,eeningchtena AOEC UST Soll cleanup levels (ADEC 1995). 
Scroeningcntaria one4anth of the EPA Region Ill RECS (FA 1996) 
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TABLE 4.1-4 ANALYTES DETECTED IN SOIL BORINGS AT BULDING 35-752 
DURING THE REMEDIAL INVESTIGATION 

Location-ID A!3785 AP3786 

Depth (ft.) 5 10 0 5 
Field-ID 955752250/ 0657522ASL 005752275L 055752205L 
Lan-IO Scree010g l/9AA2SAOS 119662e900 I KSOO2ASIO «966259/7 

Sample Date cr!ter.a 10/2/SS 1 0'296 10/3/SS 10/3/90 

Petroleorn Hydrocarbons (mg/Kg) 
Diesel Range organico soicoa 5 4 U 4 49 

Gano/se Range OrgarrIcS /5fr250C S U J 5 U J S u j 5 U J 

Volatile Organic Cerop0000ds (pg/Kg) 
AromatIc Volatile Orgamos (AVOs) 

Toluene 
i 5E6° s u s u s u 5 U 

Xylenes 
i UE7° s u s u 5 u 5 u 

i,2,4-Tnnretsylbnrianne 39E5° 20 u 20 u 20 u 20 U 

1,3,5-Trimeosylbenrene 39E50 20 U 20 U 20 U 20 U 

Ha/ogenatnd Vela/i/e 0/gao/cs (1-/VOs) 
Tnlroohlsrontllnnn 

i .2E3° 5 U s u 5 U 5 U 

Trochloronthene 5 U 2 J 5 J 2 J 

i,i,i-Trinhloroethane 15ES' s u s J 5 U S u 

Acetoso 7 8E5° 50 U 50 U 50 u 50 U 

2-Butanose 4.7E66 20 U 20 U 20 U 20 U 

Methylene crrlosde 85oo io u io u io u iO U 

Pesticides/PCBS (pg/Kg) 
PCB-1260 Aroolor /260) 3° /400 iOU U 30 J 1500 

Die/dnn 5 J IO u s.s J 20 u 

4,4-DOD 270° io u io u io U io u 

4,4-ODE iso0 3 J 10 U 04 J A J 

4,4-DOT igo0 20 U io U 7 J 50 U R 

beta-SI-IC SA 10 U 10 5 15 U 10 U 

Semi-Volatile Organic Ccnip000eds (mg/Kg) 
Benzolb))Iusranthene o.055° 0.3 u 0.3 u s.s u s.s u 
Benzo)k)tluoronthnnn 0.850 0.3 U 0.3 U 03 U 0 3 LI 

Bis(2-ntlrylhnoy/l phlhataie 460 0.3 U O i O i J O i J 

Chrynese 880 0.3 u 0.3 u o.o u 0.3 u 
Fluoranthone 0.3 u fr3 u s.s U 03 U 
Phnnonthrnrn UA 0.3 U 0.3 U 0.3 u 03 U 
Pyrene 2300 0.3 U 0.3 U fr3 u 0.3 U 

Metals (mg/Kg) 
Arsenic 

2.3e 

Sanum -- - -- -- 

ChromIum 3g/7g005 - - - - 

Lead 400° 
Mercury 2.30 - - 

r)ther Analyses (mg/Kg) 
Total OrganIc Carbon UA 0.26 0.2i 0.43 0.65 

Noted 
O/iP = Hola Sup/naln sample 
Un UnassIgned orun000liable. 
U - Ana/ele IS rol detected 0019e reponed s Ihn mn/hod rnpo#,ng 11r1r1/ lORI). 

Jocalue reponed Is Considered en CS/anale value 
O = calun reponed IS consIdered rn/noted horn data ve/a/cn rescmrnerrda/ons. 
e = Analyse reponed cas addl/Icnally round present n On assocIated mn/nod, trIp and/er rnsaie blank. 
- - = Ana/PSIS rol performed on Sample 
oer000trrg sn/eno ADEC OST sol sleanup lends /ADEC i9g5) 

°screentng On/one one-tenth of On EPA 0091003 OnCs (EPA 109) ChromIum VI (ISI/Chromlum III 
'Sornen/ng cilena EPA' s Cleanup Standard br lead In Soll /WlIknn!ng /995/ 

1nov01- 
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TABLE 4.1-4 ANALYTES DETECTED IN SOIL BORINGS AT BULDING 35-752 
DURING THE REMEDIAL INVESTIGATION 

Lecauen-ID AP37B7 

Depth (IL) O 2.5 2.5 5 7.5 10 
Field-ID 96670230S1 6657523rSl, 96575232SL 90S752335L 9657523451 9657523551 
Lab-ID Screurring K96629905 696629906 096629901 696629900 696629900 596620910 

Saurio Date Criteria 10/3/66 10/3296 10/3/On 10/3/90 10/3/90 /0/3/96 
DltP 

Petroleare Hydrocarbons 1mg/Kg) 
Diesel Range Organico 5ie 70 502 342 11 4 6 

Gasoline Range Organico 1002OOa 5 U 5 U -- - 5 U 5 U 

Volatile Organic Compounds (pg/Kg) 
Aromatic Volatile Oigarccn (AVOo) 

Tolueno 16E6° 5 U Su - -- s u 5 U 

Xylengs i.6E70 5 u 5 U -- - 5 u 5 U 

1,2,4-Trimelhylbenzene 35Es0 0.8 J 20 u - - 20 u 20 U 

i,3,5-Tr/mulhylbonneno 3.9E50 4 J 1 J - - 0.8 J 20 u 

l-lalogendtrd VO/alito Organico (HVO0) 
Tetraclrloroethene l.2E39 5 U 5 U -- - 5 U 5 U 

Triclo/oroethene 
55E30 

s u 5 U - - i J 5 U 

1,1,1-Trictlloroeihane l6E50 5 U 5 U 5 U 5 U 

Acetone 73056 50 U 50 U - -- 50 U 50 U 

2-Satanone 4,7E6° 4 J 3 J - 20 U 20 U 

Methylenec5loride 8500° IO U IO U - 10 U IO U 

r'esticides/PCBs (pg/Kg) 
PCB-1260 (Aroclor 1260) 320 690 330 500 70 J (00 U 100 U 

Dieldr/n b 4 J IOU IOU IOU IO U IOU 
4.4'-DDD 270° 7 J 160 240 23 2 J 3 J 

4,4-DDE igo° 2 J 6 J 8 J 0.9 J 10 U 10 U 

4,4-DOT 1go0 40 U R 20 U R 20 U R 10 U R 0.9 J tO U J 

bela-BHC UA IOU iOU iOU iOU iOU lOU 

Senri-Velatlie Organic Compounds (mg/Kg) 
Benzo(b)fluuranlbene o.ogs° 0.1 J 0.6 U 0.3 U 0.3 U 0.3 U 0.3 U 

Benzo)k)fluoranthene o g6 0.1 J 0.5 U 0.3 U 0.3 U 0.3 U 0.3 U 

Oio(2-ethylheoyl) phlhalate 46° 0.1 J 0.2 J 0.1 J 0.3 U 0.1 J 0.3 U 

Chrysene 
° 02 J 0.1 J 0.3 U 0.3 U 0.3 U 0.3 U 

Fluoranthene 3o0 0.4 0.6 U 0.3 U 0.3 U 0.3 U 0.3 U 

Phenanthieno UA 0.1 J 05 U 0.3 U 0.3 U 0.3 U 0.3 U 

Pyrene 230° 0.3 0.1 J 0.1 J 0.3 U 0.3 u 0.3 u 

Metals(mg/Kg) 
Arsenic 2.3 5 7 - 6 6 4 

5809m 5500 61 92 -- 54 68 46 

Chromium 39/75OO 27 32 - 31 30 31 

Lead 430° (6 f4 -- 6 6 5 

Mercury 2.31 0.2 U 0.06 J - 0.07 J 0.05 J 0,05 J 

Other Analyses (mg/Kg) 
TnIal Organic Carbon UA 0.87 0.99 - 0.4 0.25 0.16 

Notes: 
PUP Fie/d due/prole sennO/e. 
VA = Urasslored or usava//at/e, 
O = Ano/$e is rot detected. Va/ue reponed is/he mel/red reputing I/mit IMOLI 
J = Value reponed le considered an est/male oalue. 
R=Va/ue reponed is sons/dered releolod Iron data un//do/on recenrnrendations. 
n - ura/gle reponed eras add:t:ona/y found prnsent ir an oss000led method, np. arabI nrsale blank. 

Arab/on rol Perrorrred or sample 
ocreerng 901usd AOEC UST oeil Oraron 1cm/s /ADEC 1995/. 

0screening Oliere ore-tenis of the EPA Renier 3 RBC5 (EPA 1909). Clrronriam Vi /39)/Clrrern:um 111/7696/. 
Ocreening arlene EPA' n c/eanup standard ref lead n so/I /910/ken/nO 1090/, 

Paar 2013 
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TABLE 4.1-4 ANALYTES DETECTED IN SOIL BORINGS AT BULDING 35-752 
DURING THE REMEDIAL INVESTIGATION 

Location-ID AP3788 

Depth (ft.) 0 0 2,5 5 5 

Fl.Id.ID I 96575236SL 96575237SL 96571238SC 9657S239SL 96575240SL 
Cab-ID Screening /96629911 696629912 «96629913 V8se2geia 6966299/S 

Sample Dale CIlles. 1013/96 13/3/96 0/3/50 :3/3/66 10,1/56 
SUP DUP 

Petroleare Hydrocarbons (mg/Eel 
Diesel Range OrganIco 50100a 116 -- U 4 J 4 u 

Gasoline Range Orgarrion l0020Ca 5 u J 5 u s u V J J -- 

Volatile Organic Compounds (pg/Kg) 
Aromatic Volatile Oogonios (A VOs) 

Tuluene i 6E61 u u s u S u u u -- 

Xylenes 1 6E7° s u 5 u 5 u s u -- 

l,2,4-Trimethylbenzene 39ES1 20 U 20 U 20 u 20 u -- 

1,3,5-Trimethylbenzene 2.9E5° 20 u 20 u 20 u 20 u -- 

Ha(ognated Vo/aSia 0ramsts (HVOU) 

Tetruchlorcethorre I 2E39 u u o u s u s u -- 

Tri0hloroethnnn 5.6E3° s u o u u u s u -- 

i,l,1-Trchlnnnelhare 16ES1 ' s u s u s u s u 

Acetone 7 8E5° 63 78 50 u 50 u - 

2-Bulanune 4 7E6° 4 J 20 J 20 u 20 u - 

Melhylene chlondo 95001 io u io U 10 u io U -- 

PestIcÌdesIPCBs )gglKg) 
PCB-1260 (Arsclor 1280/ 32° 319 -- 105 u too u loo u 

Dinldnn 4° io u -- IO u io u u.s j 

4,4-ODD 270° 330 06 J 0.5 J I J 

4,4-DDE 195° U J -- io u lu u io u 

4,4-DOT ig0 124 J - 2 J 15 IJJ I J 

beta-BAC UA 6 J io u to u lo u 

Semi-Volatile Organic Compounds (mo/Kg) 
Benzo(b)fluoraothene Qgg° 0.3 u 0,3 u 0.3 u 0.3 u 

Benzo(k)fiuorantbone 085° 0.3 u 0.3 u 0.3 u 0.3 u 

Bi5(2-othylhoxyil pbttlalote 46« 0.1 J 33 u si j oo u 

Cltrysene 80« 0.3 u 33 u 5 3 u os u 

Fluorgelhorro 310° 0.3 u 03 u o 3 u 0.3 u 

Phenanttrrene uA 0 3 u 0.3 u o 3 u o 3 u 

Pyrene 230° 0.3 u 0,3 u 0,3 u 0,3 u 

Metals(nng(Kg) 
Arsenic 2.3° 6 6 5 -- - 

Bonam 555k 147 02 45 -- -- 

Chromium 39/78001 38 32 20 -- -- 

Lead 400° 25 20 7 -- -- 

Mercury 2,5k 0.09 J 0 1 J 508 J - -- 

thee AnaIpsen (reQ/Kg) 
Total OrganIc Cambon uA 

! 

1,73 - 0.2 -- -- 

Notes: 
SUP = Field dunusale sample. 
UA Unassigned nr unaueilable 
U = Analnie is noi detected. Value reponed is ile method reponing limit IMEL), 

J = Value raned is considered an estimate ualue. 

R Value repollen is considered retested 110m dala calidabonrecommendalions 
5e Analyle reponed was addillotally oued present in an associated mambo, np, and/cr nnsaia blank. 
- - n Analysis noi perlomled on sample 

Sweening artera ADEC OST soil cleanup cools (80CC 1095), 

aScreenlng criera cre-terror cl lye EPA Regions Rocs (EPA 1996) Chromium VI l390chromium III (7800/, 
Saeeorng unIera EPA' scleanuO slanoald lcr lead In Soil (Wi/kenlng 1005) 
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TABLE 4.1-5 ANALYTES DETECTED IN COOLING POND SEDIMENT SAMPLES COLLECTED 
AT BUILDING 35-752 DURING THE REMEDIAL NVESTIGATION 

Location-ID 96-SD1 96-SD2 96-SD3 96-SD4 96-5D5 
FiId-lD 96575201SD 96575202SD 96575233SD 96575204SD 96575205SD 
Lb-lD K96607201 K96607202 K66O72C3 <96607204 <96607208 

Sample Date Screening 9/2/96 9/25/96 9/25/96 9I2f96 9/25/96 
Location Criter Disshege Fe 40 feet frrri OP 79 feet from OP Dp of 96.S03 119 feet fror, UP 

toP) 
Petroleum Hydrocarbons (mg/Kg) 

DieseiRangeOrganics UA 55 156 142 164 412 

Volatile Organic Compounds (pg/Kg) 
Aromatic Volatile Organics (A VOs) 

Nphth2iono 20 U 2 J 40 U 40 U 40 U 

n-Propylbenzene UA 20 U 40 U 40 U 40 U 40 U 

2-Chiorototuene UA 20 U 40 U 40 U 40 U 40 U 
4-Isopropyltoluene UA 20 U 40 u 40 U 40 U 40 u 

Acetone 25b so u 140 30 130 240 

2-Butanone 75O 20 U 40 U 30 J 40 U 58 

Carbon disuffide UA s u io u o u 6 J 10 U 

Semi-Volatile Organic Compounds (mg/Kg) 
2-Methyinaphthalerie O.O2O 0.3 U 0.7 U 0.7 U 0.7 U 0.7 U 

Acerl2phthene 0.007e 0.3 U 0.7 J 0.7 U 0.7 U 0.7 U 

Acenaphthyene 0.006 0.3 U 0.7 U 0.7 U 0.7 U 0.7 U 

Anthracene 0047e 0.3 U 0.3 J 0.7 U 0.7 U 0.7 U 

8enzo(a)anthracene 0.075e 0.3 U 1 0.1 J 0.1 J 0.1 J 

Benzo(a)pyrene o.os 0.3 u 0.7 0.1 J 0.1 J 0.1 J 

Benzo(b)fiuoranthene o.3892 0.3 U 1.4 0.2 J 0.2 J 0.2 J 

Benzo(g,h,i)perylene 0072d 0.3 U 0.2 J 0.7 U 0.7 U 0.7 U 

Berlzo(k)fluoranthene 36 0.3 U 1.2 0.2 J 0.2 J 0.2 J 

Bis(2-ethyihexyl) phthalate .3 0.3 u 0.7 u 0.3 J 0.7 U 0.2 J 

Chrysene oio 03 U 2.4 0.3 J 0.3 J 0.3 J 

Dibenzo(a,h)anthracene 0.O06 0.3 U 0.7 U 0.7 U 0.7 U 0.7 U 

Dibenzofuran 0.3 U 0.7 u 0.7 u 0.7 U 0.7 U 

uoranthene o.60o 0.3 U 5.7 0.8 0.7 0.7 U 

Fluorene O.019c 0.3 u 0.7 u 0.7 U 0.7 u 0.7 u 
Indeno(1,2,3-cd)pyrene Q69 0.3 U 0.3 J 0.7 U 0.7 u 0.7 U 

Phenanthrene 0.O87 0.3 U 3.5 0.4 J 0.3 J 0.3 J 

Pyrene 0.153e 0.3 U 4.3 0.6 J 0.6 J 0.5 J 

Pesticides/PCBS (pg/Kg) 
PCB-1260 (Arociorl26O) 22e 110 3100 1300 1400 1600 
Dieldnn 0.72 8 J B 11 J 8 6 J B 5 J B 7 J B 

4,4-DDD 1.2 i J 49 55 61 88 
4,4-DDE 21e 0.5 J 6 J 5 J 5 J 6 J 

4,4-DOT 16e 9 J 40 U 110 60 270 

Aidrin UA 0.8 J 20 U 20 U 20 U 20 U 
Endrin 120b 10 U 20 U 20 U 20 U 20 U 

Endrin aldehyde UA 3 J 90 u 40 u 50 u 50 u 

Pagel of 6 
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TABLE 4.1-5 ANALYTES DETECTED IN COOLING POND SEDIMENT SAMPLES COLLECTED 
AT BUILDING 35-752 DURING THE REMEDIAL INVESTIGATION 

Location-ID 96-SD1 96-SD2 96-5D3 96-5D4 96-SD5 
Field-ID 9657520150 9657520250 9657520350 96575204SD 96575205SD 
Lab-ID 096607201 <96607202 096607203 <96607204 <96607206 

Sample Date Screening 9/25196 9/25/96 5/25/96 9/25/96 9/25/96 
Location Criteria Discharge Pipe 40 feet front OP 79 feet front OP Dop of 96-SD3 119 feet froto DF 

(DP) 

Metals (mg/Kg) 
Arsenic 7.24° 3 5 

Barium UA 38 77 77 67 79 
Cadmium 0676° U i U i U i U U 

Chromium 52.3° 30 37 34 29 34 

Lead 30.2° 10 J 39 29 25 33 
Silver 0.733° 2 U 2 U 2 U 2 U 2 U 

Mercury 013° 0.2 U o.i J 0.08 J 0.07 J 0 09 J 

Other Analyses (mg/Kg) 
Totaf Organic Carbon UA 0.48 3.05 3.43 2.96 3.02 

Notes: 
US unassigned er unavailable 
Lt - daralyte is not detected. Value reported is the method reporting limit (MRL) 
JValue reported is Considered an entimate value. 
B = Analyte reported was additionally bund present n an associated method, np, and/or nnsate blank. 
= Analytes detected using selective Ion nncroscopy ISIMOI nretttod, laboratory reported results ob p5/Kg 

Naptnihalene reported in SV005 results by laboratory. 
alhmeshold effects ieoels ITELs) calculated in the ecological nsk assessnrent. 
°Screening benchmark calculated in the ecological nsk assessment 
vEffects range-low fER-L) calculated ir the ecological risk assessment. 
aApparnnt effects thresholds AET5) calculated n the ecological hsk ossessrnnnt 

Page 20f 6 
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TABLE 4.1-5 ANALYTES DETECTED IN COOLING POND SEDIMENT SAMPLES COLLECTED 
AT BUILDING 35-752 DURING THE REMEDIAL INVESTIGATION 

Location-ID 96-SD6 97-SDOO7 97-SDOO8 96-SD8 
Field-ID 96575206SD 975752007SD 9757520095D 96575238SD 
Lab-ID <96607209 <97701945 <57791945 <96607211 

Sample Date Screening 5/25/96 10/21/97 10/21/97 9/25/96 
Location Criteria f47 feet from OP UStUOStrearn Of Dup Of 97.SDOOJ 105 fret from DP 

96-SOS 

Petroleum Hydrocarbons (mg/Kg) 
Diesel Iange Organtcs UA 32 694 J 

Volatile Organic Compounds (pg/Kg) 
Aromatic Volatile Organica (A VOs) 

Naphthalene 35* 0.7 J ii-- 5Q o u 

rf-Propylbenzene UA 20 u -- 20 u 
2-Chiorololuene UA 20 u 20 u 
4-Isopropyltoluene UA 130 - 20 u 

Acetone 25° 51 - -- loo 

2-Butariorie 750° 20 U - -- 22 

Gamos disulfide UA 5 u 5 u 

Semi-Volatile Organic Compounds (mg/Kg) 
2-Methyinaphthalene 0.0200 0.3 u 0.016 0.036 0.3 u 

Acenaphtherle 0.0070 0.3 u 0,014 0.O31 0.3 u 

Acenaphlhylerte o.0o° 0.3 u 0.014* 0.009e 0.3 u 
Anthracene 0 0470 0.3 u 0.033 0.024 1 2 

Benzo(a(anthracene 0.0750 0 1 J O 136 0o9s 0.6 
Benzo(a)pyrene 0.069° 0.1 J 0.097 O.071 0.2 J 

Benzo(b)tluoranthene 0.3892° 0.1 J 0.220 0.142* 04 
Benzo(g,h,i(perylene 0.0720 0.3 u o.o6o 0.037 0.3 u 
Benzo(k)fluoranthene 36° 0.1 J 0.174* 0.11 2 0.4 

Bis(2-ethylhexyl) phthalate 1.3° 0.2 J - -- 0.1 J 

Chryserie 0.106° 02 J 0.374* 0.250W 0.9 
Dibenzo(a,h)anlhracene 0.0060 0.3 u 0.0i8 O.O13 03 u 
Dibenzofuran 0.540° 0.3 u 0.023 0.031 0.3 u 
Fluoranthene 0.600° 0.5 0.820 0.571 1,9 

Fluorene 0.019° 0.3 u 0.032* 0.042* 0.1 J 

Indeno(1,2,3-cd)pyrene 0.690 0.3 u 0.067 0.045 0.1 J 

Phenanthrene 0.0870 0.3 0.332* 0.279* 0.9 
Pyrefle 0.153° 0.4 Q,771 Q479* 1.3 

Pesticides/PCBs (pg/Kg) 
PCB-1260 (Aroclor 1260) 22° 900 3000 3600 550 
Dieidrin 0.720 5 JB 20 u 20 u io u 

4,4-DOD 1.2° 20 130 130 458 
4,4-00E 2.10 3 J 15 J 22 16 
4,4-DOT 1.6° 20 u 70 100 u 309 
AIdnri (JA io u 20 u 20 u 0.7 J 

Endrin 120° 10 u 34 10 u 
Endrinaldehyde UA 40 u 60 U oo u io u 

Page OntO 



OU-D 33339 

TABLE 4.1-5 ANALYTES DETECTED IN COOLING POND SEDIMENT SAMPLES COLLECTED 
AT BUILDING 35-752 DURING THE REMEDIAL INVESTIGATION 

Location-ID 96-SD6 97-S0007 97-SDOOB 96-SD8 
Field-ID 96575206S0 975752007S0 975752008SD 9657520uSD 
Lab-ID <96607209 K97791945 <97791945 K9660721 

Sarepie Dete Screening 9/25/96 10/21/97 10/21/97 9/25/96 

Lecatien Criteria 147 feet frote DF just upstream of Depot 97-S0007 165 feet troto OP 

96-506 

Metals (mg/Kg) 
Arsenic 724° 4 -- -- 

Barium UA 48 85 
Cadmium o 676° 1 U -- -- 1 U 

Chromium 52.3° 31 -- -- 36 

Lead 302' 20U - -- 43 

Silver y 2 U -- - 2 U 

Mercury 0 13° 0.05 J -- -- 0.00 J 

Other Analyses (mg/Kg) 
Total Organic Carbon UA 0.82 -- 1.95 

Notes: 
UA = Unassigned or unavailable 
U u Anal/le is net detected Vobo reported is the teethed reporting limit (MRL) 

J e Value reported is constdered an estimate value. 
B u Anal/le reported was additionally found present io an associated method, trip, and/or nnsate blank 
= Anal/lee detected using seletiue ion microscopy ISIMsI method; laboratory reposed results in p9/Kg. 

-- = Naphthalene reported in SVOCO results by laboratory. 

'Threshold effects levels (tELs) calculated in the ecological risk assessment 

»screenlng benchmark calculated in the ecological nsk assessmest 
°Effeots range-low 1ER-L) uaoulated in the ecological nsk assessment 
4rkppareei effeots thresholds tAEls) calculared in the ecalogrcal esk assessment. 

PaSe 4 ore 
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TABLE 4.1-5 ANALYTES DETECTED IN COOLING POND SEDIMENT SAMPLES COLLECTED 
AT BUILDING 35-752 DURING THE REMEDIAL INVESTIGATION 

Location-ID 96-SD7 6-SD9 6-SD1O 96-Soll 
FieId.ID 96575207SD 96575209SD 9657521 QSD 96575211 SD 
Lab-ID K96O721O K966O722 K96O7213 K96630O1 

Smp Dato Screening 9/25/96 9125/96 9/25/96 9/26/96 

Loetin Critr 171 feet fror,, OP 171 feet frr,, OP 100' from outfI 200' from 
(west Side (east s'de) o dra,naye ditch o drarnage ditch 

Petroleum Hydrocarbons (mghg) 
Diesel Range Organics UA 624 235 1570 2300 

Volatile Organic Compounds (pg/Kg) 
Aromatic Volatile Organics (A VOs) 

Naphthaene 60 U 20 U 40 U 40 U 

n-Propylbenzene UA 60 U 20 u 30 J 180 J 
2-Chiorotoluene UA 60 U 20 u io J 7 j 
4-sopropyItoIuene UA 60 U 20 U 40 U 40 U 

Acetone 25 150 U 86 150 J 350 J 

2-Butariorie 750b 60 u 20 J 30 J 75 J 

Carbon disuWide UA 15 U 5 u io u 10 U 

Semi-Volatile Organic Compounds ("ig/Kg) 
2-Methylnaphthatene 0.020a T 0.7 U 0.3 U 3 U 1.2 U 

Acenaphthene O.007a 0 7 U 0.3 U 3 U 1 2 U 

Acenphthyene 0.006e 0.7 U 0.3 U 3 U i 2 U 

Anthracene 0.O47 0.7 U 0.3 U 3 U 1.2 U 

Benzo(a)anthracene 075e 0.1 J 0.1 J 3 U 0.3 J 

Benzo(a)pyrene 0.O89 0.1 J 0.1 J 3 U 0.2 J 

Benzo(b)fluoranthene 03892b 0.1 J 0.2 J 3 U 0.4 J 
Benzo(g,r,i)peryIene O.O72 0.7 U 0.3 u 3 U 0.3 J 

Berizo(k)fluorarithene 36d 0.1 J 0.1 J 3 U 0.2 J 

Bis(2-ethylhexyl) phthalate 
i 3 0.2 J 0.3 2 J 7 B 

Chr'ysene 0.108e 0.2 J 0.2 J 3 U 0.6 J 

Dibenzo(ah)anthracene o 006e 0.7 U 0.3 U 3 U 1.2 U 

Dibenzofuran O.540 0.7 U 0.3 U 3 U 1.2 U 

PIuoramthere O.600 0.3 J 0.4 3 u 0.7 j 
Fluorene o.olgc 0.7 U 0.3 U 3 U 1.2 U 

Indeno(1,2,3-cd)pyrene o.69 0.7 U 0.3 U 3 U 1.2 U 

Phenanthrene 0.087e 0.1 J 0.2 J 3 U 0.4 J 
Pyrene 0.3 J 0.4 0.4 J 0.8 J 

Pesticides/PCBs (uglKg) 
PCB-1260 (Aroctor 1260) 22 940 340 770 9Q 

Diedrin 0.72u 4 J B 2 J B 20 U 4 J B 

4,4'-DDD 12e 345 131 740 268 
4,4-DDE 21e 14 J 3 J 30 28 
4,4DDT 1.6c 122 37 117 31 

Aldnr, UA 2J 3J 3J 
Endnn 120b 20 U 10 U 20 U 20 U 

Endrin aldehyde UA 40 U 20 U 30 U 30 U 
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TABLE 4.1-5 ANALYTES DETECTED IN COOLING POND SEDIMENT SAMPLES COLLECTED 
AT BUILDING 35-752 DURING THE REMEDIAL INVESTIGATION 

Location-ID 96-SD7 96-SD9 95-SD1O 96-SD11 
Field-ID 96575207SD 96575209SD 9657521USD 9657521 lSD 
Lb-lD <96607210 K95607212 K96607213 K96613001 

Scorpio Date Screening 9/25/96 9125/56 9/25/96 9/26/56 
Localise Criterio 171 feet trova DF 171 feet from OP lOOfrorn voIlou 200' from outfall 

(west sde) least side) to dronoge 011cl, tO dm010050 ditch 

Metals (mg/Kg) 
Arsenic 7.24° 3 

Banum UA 90 59 105 136 
Cadmium 0.676° 0.5 J 1 U 1 2 

Chromium 52.3° 46 35 50 64 

Lead 30.2° 74 34 129 200 

Silver 0 733° 2 U 2 U 2 U 0.6 J 

Mercury o 13a 0.1 J 007 J 0.2 J 0.3 

Other Analyses (mg/Kg) 
Total Orpartic Carbon LIA 4.35 1.82 1.78 7.33 

Notes: 
UA o Unassigned or unavailable 
U Acolyte is not detected. Value reposed is the method reponing inst (MRL) 
j = Value reporreri to considered an estimate vaiue 
B o Aoalyre reposed was additionally found present in av associated merhod, mp, and/or nnsate blank 
* = Anaiylos detected using oeiective iso microscopy (SIMs) method. iaboratory reposed resolts in pg/Kg. 

Naphthaiene reported in SVOCs resalto by iabOrarory. 
°rhrethnid effects ieveis (TELs) caicciated in the ecoiogcai risk assessment 
5Screening benchmark caicuiated in the 000iogicai risk assessment 
rEifem5 range-mw (ER.L) calcoiated in rhe ecotog,cai nsk acsessrraent 
°Appareot effects threshoids (AETs) calcuiated n rho ecoiogoat risk essesnerent 

pooch ore 
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TABLE 4.1-6 ANALYTES DETECTED IN COOLING POND SURFACE WATER SAMPLES COLLECTED 
AT BUILDING 35-752 DURING THE REMEDIAL INVESTIGATION 

Location-ID Pond I Pond 2 

FiCld-ID Screening Criteria 96575242WA 96575243WA 

Lab-ID K96629901 K96629902 Acute Chronic 

Sample Date Beochmarka Benchmarks 10/319e 1013196 

Semi-Volatile Organic Compounds (1ag/L) 

Bis(2-ethylhexyl) ptithalate 27 3 iO U 8 J 

Volatile Organic Compounds (pg/L) 
Toluene 120 9.6 0.5 U 0.04 J 

Metals (pg/L) 
Barium (dissolved) 110 4 -- -- 
Barium 110 4 15 5 

Lead (dissolved) 82° 32b -- -- 

Lead 82° 3.2° 2 U 

Notes: 
U = Analytn is flot detected. Value reported o the method reporting limit (MRL(. 

J = Value reponed is considered an estimate value 
- - = Analysis not performed on sample 
a Tier II (secondary acute and ohrenicl values from ORNL (Oak Ridge National Laboratory) 1996. Toxicological Benchmarks for Screening 

Potential Contaminants of Concem for Effects on Aguatic Biota: 1996 Reunion G.W. Buter and C.L Tsao. eds. Prepared for (he 
U.S. Oeporfmeef of Enemy, Off/ox of Ervironmental Management ES/ERITM.S6/R2. 
NAQW crftenu based oea hardness of 1CC ntglL CaCO3. (n: EPA 1991 Water Quality Cniteva Summary, USEPA. Office 0/Science and 
Technology. 
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TABLE 41-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35.752 
DURING THE REMEDIAL INVESTIGATION (FALL 1996/SPRING 1997) 

Location-ID AP2982 AP2983 
Field-ID 96575245GW I 96575246GW 97575269GW 96575252GW 96575254GW 
Lb-lD Scening K9666OO5 K96646003 K97261003 K96653301 K96653304 

Date C,iteri 0/9/96 0/9/96 17/97 10/11/96 10/11196 
DUF DUP 

Petro'eum Hydrocarbons (pgiL) 
Gasoline Range Organics 11O B 93O J B 4400 0 U 50 U 
Diesel Range Orgariis 5 399 B 401 B 1310 50 J 53 J 

Volatile Organic Conponds (pg/L) 
romatic Volatile Ogancs (AVOs) 
Benzene 15, 5'. 0 36 42 B 39 B 100 0.5 U 0.5 U 

Ethylbenzene 7O0, 1300' 1GO B 140 B 280 0.4 U J,B 0.4 U J, 
Toke,1e iOoo, 7so 240 B 220 B 630 0.3 u J,B 0.2 U J.I 

Xylenes o,00 .000 560 B 520 B 1100 1.4 u B i.i u B 
Naphirialerle 500' 37 B 6 B 40 J B 0,2 U J,B 0.2 U Ji 
lsopropyibenzene UA 10 B 10 B 10 J 2 U 2 U 
n-Propylbenzene UA 16 B 16 B 20 J 2 U 2 U 
1 ,2.4-Trimethylbenzene 2' 100 B loo B 150 0.4 u J,B 0,2 u j,l 
I 3.5-Trimethylbenzene 2' 8 B 8 B 50 J 0 09 u J,B 2 u 
4-lopropyltofter1e UA I J i J 50 (J 2 (J 2 (J 

n-Butylbenzere 61' 2 J 2 J 0 (J 2 (J 2 (J 

sec-Butyibenzene 61' 2 U 2 u 50 u 2 u 2 u 
tert-Butylbenzene 61 2 u 2 u 50 u 2 u 2 u 

HaIoge'iated Volat,/e Ogair1s (HVOs) 
l,i,1-Trichoroethane 20O. 54O 12 B 12 B 30 0,5 u 0.5 u 
Trlcilloroethene 5', 1,6' 16 B 1.7 B 12 u 0,7 

I 

0.6 
Tetrachloroethene 5, t J 7 0.8 12 u 0,5 u 0.5 U 
l,-Dichloroethane alo' 03 J 0.3 J 12 u 0.5 U 0.5 U 
1,2-Dichloroothane 5, 012' 1 I 12 u 0.5 U 0.5 u 
cis-1 ,2-Dithlorothene Z. 01' 0.5 u 0.5 u 12 u 3.5 U 3.5 U 
Chloroforrrl 015' o.i u J,B 0.1 u J,B 12 u 0.2 u J.B 0.2 u j, 
Bromoducliioromethane 017' 0.5 u ' 0.5 u 12 u 0.5 u 0.5 u 
Chioroberizerie 1OO 39 0.5 u 0.5 u 12 u 0.5 u 0.5 u 
Chiorometharie lAO' 0.5 U 0.5 U 12 U 0.5 U 0.5 U 
Vinyl chloude . OO9 0.5 U 0.5 u 12 U 0,5 U 0.5 U 

Acetone 7Oo' 20 u 20 u 500 J 20 U 20 u 
2-Bitanone 900' 20 u 20 u 500 U 20 u 20 u 
Methylerle chloride ', i u i u 8 j i u i u 

Semi-Volatile Organic Compounds (ug/L) 
Napflibalene 500 29 25 40 B 10 U 10 U 
2-Metruylnaphtrualene UA 13 10 12 10 u 10 u 
Phenol 1500' iOu iou io u io u I iou 
2-Methylphenol (o-cresoì) 1800' 3 J IOU SJ IOU IO U 
4-Methylphenol (p-cresoí) 60' 2 J o u 2 J IO (J IO u 
2,4-Dimethylpllenol 730' 10 u io u 4 i o U IO U 
Bis(2ethyftuecyÌ) pltlaIte , 8' 10 u io u 10 U 10 U 10 U 
Benzyl alcohol 11000' lo u io u iou io u io u 

PesticidelPCB (pp/L) 
Oieldriru .2'3' 7E-04 J 0.001 J 0.04 U 8E-04 J 0,04 U 
alpha-BHC 11E.2' 0.04 u 0.04 u 0.01 J 0.04 u 0.04 U 
Endrun aldehyde UA 0.04 U 0.04 U O 04 U 0.04 U 0.04 U 
.AJdni ii' 0.04 U 0.04 U 004 U 0.04 U 0.04 U 
Heptachlor epoxide O 2,1.2E-3' 0.04 U 0.04 u 0.04 u 0.04 u 0.04 u 
delta-BHC UA 0 04 U 0 04 U 0.003 J 0 04 U o 04 U 
garrnna-BHC (Urdar1e) O.2, O.O52 0.04 U 0.04 U 0 005 J 0.04 U 0,04 J 

Heptachlor O , 2 3E'3' 0.04 U 0 04 U 0.04 U 0.04 U 0.04 U 

Pagel 010 
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TABLE 4.1-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVES11GATION (FALL 1996/SPRING 1997) 

Location-ID AP2982 AP2983 
Fleld.IO 96975245GW 96575246GW 97575269GW 96575252GW 95575254GW 
Lab-ID Screening 696606005 696646003 697261003 696653301 696693304 

Scopie Date CritCric 019/96 0/9/96 4/17/97 10/11/96 10/11/96 

DUP 

Metals (pg/L) 
Arsenic (dissolved) soU, 11 3 J 3 J 5 U 5 J 

Arsenic SOi. lii 3 J 3 J 1 J i J 

Barium (dissolved) 2005v, 2600 5 U 5 J 8 5 U 

Barium 200&, 260d/ 5 U 5 U 8 5 U 

Chromium (dirtsolved) 00/3 7E3v 5 U 5 u 5 U 5 u 
Chromium o0u, 

l9O/3.ZE3 s U i 5 lJ u 
Lead (dissolved) is 2 U 2 u 2 U 2 U 

Lead 15 2 U 2 U 2 U 2 U -. 

Mercury 1 0.5 U 0.5 U 0.2 J 0.5 U 

Dthe, Analyses (nrq/L( 
Hardness (As CaCOS) 55.4 -- 106 31.5 
Suspended Solids 5 U -- 5 U 5 U -- 
Sulfate 6.4 -- 5.9 8.8 -- 
Nitrogen, Ammonia (an N) 0.05 U -- 0.05 U 0.05 U 
Nitrogen, Nitrate-NItrIte 02 -- 0.3 0.3 

Notes: 
OUF = Field duplicato sanrple. 
OA - UnassIgned or unavailable. 
U = Aurdyte is not detested. Valve reported is tre nrethod repOr6ng ilrrrlt (MALI 
J - Value reported rs considered an estImate value. 
B - Analyte reponed was addifionally trued present In air assouated oled/ud, np, and/or rinsate blank. 

- Analysis nat perVerted on sample 

msroeninq od/mia Adaska Water Quality Creerla 118 AAC 701. 
iSsreenlflg vitorIa Primary Maorrnunr Contarnineert levels IMCL5I EPA A0tion level tar lead. 
Ucremiflg criteria EPA Regret 3 Risk.Based Conoentrevon (EPA 1036/tor tap water. *Chr9mium Vi/Chronriunr Ill. 
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TABLE 4.1-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVESTIGATION (FALL 1996/SPRING 1997) 

Location-ID AP2984 AP2985 AP2986 
97575280GW 96575250GW 97575276GW 96575249GW 97575280GW 

I 

975752810W Field-ID 
Lb-D ing k9Z2ZÙ KG649IÙ W97lO (g6649102 (722O3 

I 

(97292O1 
SampS Date C riten a 423/9? 10/10/96 4/21/97 I 0)10/96 4/29/97 4/29/97 

DUP 

ctroIem Hydrocarbons 
Gasoline Range OrganIcs 1G 50 U 50 u 50 U 50 u 50 U 50 u 

Diesel Range Organcs 60 J 63 J i 00 U 55 u J,B] 205 B 203 

'loIatiIe Organic Compounds (»gIL) : 

rQmtic Vo/ahl Organ,cs (AyOs) 
Benze,e 5 O 36 0.5 U 0.5 U 0.5 U 0.2 U JB 0.5 U 0.5 U 

Ethylberlzerle 7OO, 1300' 0.5 U 0.8 U B 0.5 U 1.6 U B 0.3 J 0.3 J 

Toluene 1O0O, 750' 0.04 U J,B 0.4 U JB 0.5 U 0.8 U B 0.5 U 0.5 U 

Xylenes 1O,000, 12,000' 0.5 U 2.6 U B 0.5 U 5.2 U B 0.9 U B I 

Naphthaierle iOO' 2 U 0 2 U J.BI 2 U 0.6 U J,B 2 U 2 U 

Isopropytbenzene UA 2 U 2 U 2 U 0.2 U J.B 2 U 2 U 

r-PropyIbenzerle UA 2 U o,i u J,B! 2 U 0.2 U J,B 2 U 2 U 

l,2,4TethyIberrr ' 2 U 0.7 U J,B 2 u t u J,B I J I J 

l,3,5-Trinethylbenzene Z 2 U 0.2 u J,B 2 u 0.3 U J,B 2 U 0.7 J 

4-Isopropyltoluene UA 2 u 2 u 2 u 2 u 2 U 2 U 

n-Butylbenzene 61' 2 u 2 U 2 U 2 U 2 U 2 u 

sec-ButyIbenzen 61' 2 U 2 U 2 U 2 U 2 U 2 U 

tert-Btylbenzee 61' 2 U 2 u 2 U 2 u 2 u 2 U 

Halogenated Vola We Organics HVOs) 
1,1,1-TrchIoroethane 200. 540' 0.5 U 0.5 U 0.5 u 0.5 u 0,5 u 0.5 u 
Trichoroethene s'. e' 0.4 J 0.5 u B 0.2 J 0.5 u J,B 0.2 J 0.3 J 

Tetrachioroetherle &. 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

l,1-Dichloroethane alo' C.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

1,2-Dichiaroethane 5', o 2' 0.5 U 0.5 U 0.5 U o.s u o. u o. U 
cis-1 ,2-Dicriloroethene 7O. 61' 0.5 U 0.5 u 0.5 u 0.5 U 0.5 U 0.5 U 
Chloroform o is' 0.1 J 0.2 U J,B 0.09 J 0.1 U J,B 0.5 U 0.5 U 
Bmr,lodlcrlloromethane O17 0.5 U 0.5 U o.s u o.s U 0.5 u o.s U 
Chiorobenzene O0, 39' 0.5 U 0.5 U 0.5 LI 0.5 U 0.5 U 0.5 U 
Giliorornethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
Vinyl chloride 2', 0019' 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0 5 U 

ACetorle 3700' I U J,B 4 U J,B I U J,B 20 U 20 U 20 u 
2-BLar1one 900' 20 U 20 U 20 u 20 u 20 U 20 U 
Metlylene chloride 5, 4 10' I U i U i u i u i u i u 

Semi-Volatile Organic Compounds (pg/L) i 

Naphthalene IO U IOU IOU IOU IOU iou 
2-Methylnaphthalene UA lo U 10 J lo J 10 J io u io u 
Phenol 5O0 lOU IO U lOU 10 U 10 U lOU 
2-MethylplenoI (o-cresol) 600' iOU 10 u iou io j 10 U lOU 
4-MethyIpenol (p-cresOl) 80' iO J lOU iO U IO U 10 u iou 
2,4-DimethyIpFlerlol 730' 10 U lOU iO J 10 J iou iou 
Bi(2.ethyIhexyl) phthalate . 8 lo U 10 U lo U lo J IO J 10 U 
Benzyl alcohol 1000' W J IOU lOU lO 10 U lOU 

resticidestpcBs (jig/I.) 
Oeldrin 2E-3 0.04 U 0.04 u 0.04 u 0.04 U 0,04 U 0.04 u 
alpha-BHC 11E-2' 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 

Endrin aldehyde UA 0.04 u 0.04 U 0.04 U 0.04 U 0.04 u 0.04 U 

Ajdnn ii' 0.04 U 0 04 U 0.04 U 0.04 U 0.04 U 0.04 U 
Heptachior epoxide O,2.l 2E.3' 0.001 J 0.04 U 0.04 U 0.001 J 0.04 U 0.04 U 
delta-BHC JA 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 
gamma-HC (Undane) O,2, 0052' 0.04 U 0,04 U 0.04 U 0.04 U 0.04 U 0.04 U 
Heptachior O,4 2 3E-3 0.04 u 0.04 u 0.04 u o 04 U 0.04 U 0.04 U 
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TAULE 4.1-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVESTIGATION (PALL 1996/SPRING 1997) 

LocatIon-ID AP2984 AP2985 AP2986 
Field-ID 97575280GW 96575250GW 97575276GW 96575249GW 97575286GW 97575287GW 
Lab-ID Screening 697276601 696649103 697269103 K96649102 697289203 697289201 

Sample Date Criteria 4123/97 10/10/96 4/21/97 10/10/96 4/29/97 4/29/97 
DUP 

Metals (pg/L) 
Arsenic (dissolved) 1 5 U 5 U 5 U 5 U I 5 U 5 U 
Arsenic uo°. 1n 5 u 5 U 5 u 5 U 5 U s u 
Bard/rn (dissolved) ovos0, 26000 4 J s u 3 J 5 U 4 J 4 .1 

Barium 2000', 2680 4 J 5 u 2 J 5 u 4 J 4 J 
Chromium (dissolved) tos', 10013.763" 5 1.1 5 u s u 5 LI S LI 5 U 
Chromium too', 180/37E3" 5 u 5 u 5 u 5 u 5 u 5 u 
Lead (dissolved) s'-' 2 u 2 u 2 u 2 u 
Lead io'-' 2u 2u 2u 2u 
Mercury 2 ii' 0.3 J o.s u 0.4 J 0.5 u 0.2 J 0.2 J 

Other Analyses (mg/L) 
Hardvess (As CaCO3) 49.9 33.2 35.5 46.6 53 
Suspesded Solids 5 U 5 U 5 U 5 u s u 
Sulfate 4.2 7.8 3 9.1 4.6 -. 

Nitrogen, Ammonia (as N) 0.05 u 0,05 U 0.05 u 0.05 u 0.05 u 
Nitrosen, Nitrate.Nitrite 0.5 0.4 0.3 0.3 I 0.2 J 

Notes: 
OUP = Field duplivate nenrnple. 

UA Uvessigned orueeuedeble. 
U - Aonai9te is nut detected. Velan rnp080d is tIne nnetirod repvnsng unni IMRLI. 
J = Velue reported IS Considered an estimate velue 
B - NnaJese reported was Cddi4oneJly tuend present in an assoualod method, tnp, and/or rinsate blank. 
- - - etneJysus not perloerned on sample 
scresning codeso steaks Waten Gualniv Creme 118 toSO 70). 

'Screening entena Prinnery Moomum Conteorenent Innels IMCLSI EPA "Actor level ton lead. 
'Screening entele EPA Region 3 Risk-Based Concenftabon (EPA 19961 1cr tap eoeter. 'Chromium Vl/Chnomienr Ill 
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TABLE 4.1-7 ANALOTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVESTIGATION (FALL 1996/SPRING 1997) 

Location-ID AP3231 
Field-ID 965752630W I 96575263GW 965752640W 975752040W 97575205GW 
Lab-ID Sclear4rrg 69667440l 09667440/A 656674-402 997289202 657209204 

Sample Date Criteria 0,21/06 0/21,96 0'2//46 4/29/97 4/29/97 
OUF DSP 

Petroleurrt Hydrocarbons (pg/L) 
Gasoline Range OrgarlicS /5' 50 U 50 U 50 U 50 U 
Diesel Range Organics 15' 69 J 07 J 66 J 

tolatiie Organic Compounds (pg/L) 
t,osoaSc Volatile Organ/OS (AVOs) 
Beezene 6', s', o 36' 0,5 u 0 5 u 0.5 u 0.5 u 
Ethylbenzene 700', 1300' s.s u o.o u 0.5 u s.s u 
Toluene 1000'. 755. 0.07 u J.6i-- 0 06 u J,6 0.5 u 0.5 U 
Xylenes 10.000', lotos' 0.5 u os u os u o.s u 
Naphthalene 1500' 2 U 2 u 2 u 2 u 
lsopropylberlzene U 2 u 2 u , 2 u 2 u 
n-Propylbenzene 2A 2 u 2 u 2 u 2 u 
i,2.4-Trimetrlylbenzene 12' 2 u 2 u 2 u 2 u 
1.3,5-Trimetsylbenzene 12' 2 u 2 U 2 u 2 u 
4-Isopropyltoluene 06 2 u -- 2 u 2 u 2 u 
n-Butylbenzene 61' 2 u , 2 u 2 u 2 u 
seo-Bolylbenzerse 6l' 2 u 2 u 2 u 2 u 
tert-Botylbenzerse 61' 2 u 2 u 2 u ' 2 U 

Halogenated Volatile Organics (HVO5) 
1,i,i-Trichloroethane 200', 540' 0.5 U 0.5 U 0.5 U 0.5 U 
Trichlorsethene 5', 1.6' 1.6 J -- i 7 

, 3.5 3.4 
Tetrachloroetliene 5', 1.10' 0.5 U 0,5 U . 0.5 u 0.5 u 
1,1-Dichioroethane 810' 0.5 U 0.5 U 0.5 U 0,5 U 
1,2-Dichioroethase V.012' 0.5 U '-- 0.5 U 0.5 U 0.5 U 
cit-i 2-Dichlorsethene 70', 61' 0.5 U 0.5 U 0.5 u 0.5 U 
Chloroform 0.15' 0.3 J 0.2 U J,B 0.1 U J,B 0.1 U J, 
Bromodichloromettsane 017' 0.5 U 0.5 U . 0,5 u 0.5 U 
Ghlorobenzene 100', 39' 0,5 U 0.5 U os u s.s u 
Chioroslelhane 1,40' 0,3 J 0.2 J 0.5 u 0.5 U 
Vinyl ChlOride 2'. 0,019' 0.5 U 0.5 U 0.5 U ' o.s u 

Acetone 0760' 3 U J.B 2 U J,B 20 U 20 U 
2-Butanone 1900' 20 U I -- 20 u 20 u 20 u 
Methylene Chloride 5',4i0' 0.1 U J,B] 0.1 U J.B 1 u 1 U 

'emi-VoIatlIe Organic Compounds (pg/L) 
Naphthalene sso' io u io U J IOU 10 u 
2-Meitlyleaphthalene UA iO U R iO U J 10 u 10 U 
Phenol 1500' 1OUR iOUJ IOU lOU 
2-Methyiphenol (o-cresel) 1806' iO U R 10 U J iou io u 
4-Methyiphenol p-cresol) 180' iO U R IOU J iou 10 U 
2,4-Dimettlylphenol 730' 10 U R 10 U J iOU io u 
Bis(2-ethylheoyl) phthalate 6', 48' 10 U IO U J 10 U 10 U 
Benzyl alcohol 11000' iO U IOU J iOU iou 

Pesticides/PCB5 )ug/L) 
Dieldrin 4.2E-3' 9E-04 J r 0,04 U 
alpha-911G 11E-2' 004 U -- -- 0.04 U 
Endrirl aidehyde UA 0,04 U -- 0.04 U 
Aidrin 11' 0.04 U 0.04 U 
Heptachlor epoxide O.2'.l 2E-3' 0,04 U 0,04 U 
delta-911G 06 0.04 U -- 0,04 U 
gamma-BHC (Lindane) 0.2', 0052' 0.04 U 0,04 U 
Heptachlor 0.4', 23E-3' 0.04 U -- -- 0.04 U 

Page 5 ollO 
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TABLE 41-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVESTIGATION (FALL 1996/SPRING 1997) 

Location-ID AP3231 
FiCld.ID 96575263GW 96575263GW 96575264GW 97575284GW 75752B5GW 
Lab-iD Sc,erring K96674O1 K96674Q1 K96674O2 K97209202 K97289204 

Sar,tpie DMe Criteria OI21/96 10/21/96 10/21196 1129197 4/29/97 
DUP DUP ____________________________________ 

Metals ,g)L) 
__________ _________ 

Arsenic (dissolved) 5O 11 2 J 2 J 5 U 5 U 
Arsenic 5O, t 39 -- 29 5 U 5 U 
Barium (dissolved) 2O00. 2600' 42 46 7 7 
Barium 2OOO, 2600' 533 -- 345 7 7 
Chromium (dissolved) ioo, 18O/37E3 B -- 9 5 U 5 U 
Chromium 1O0, 8013 7E3' 102 -- 69 5 U 5 U 
Lead tdiove) 1 2 J -- 2 J 2 U 2 U 
Lead 43 -- 27 2 U 2 U 
Mercury 2. 0.4 J 0.6 0.3 J 0.2 J 

Other Analyses (mg/L) 
Hardness (AS CaCO3) 41.4 -- 44.3 64.2 - 

Suspended Solids 672 J -- 5 U 
Su'fate 10 5.8 -- 
Nitrogen, Arrnroriia (as N) 0.05 U -- 0,05 U 
Nitrogen, Nitrate-Nitrite 0.3 -- 0.4 -- 

Notes: 
OUF Field thflpicate swnpIe 
UA Unassigned orunaa]Iable 
U = ÑrSyte is noi detected VaJue reponed 5 e method reporting limit (MRL). 
J = 'Ja3ag reported s considered an estimate Value 
9= Anaiyte reported was addffionaiìy lod pcesent n an assooated method, trip, and/or rinsate biank. 
- - 

= Myr not perfornod On trpÌe 
Scrennq c,4Ori AJaka Water Q.itv Criteria It B C zo) 
b5 omens Primary Maximum Contaminant levels (MCLS} EPA, Ac1]on level for lead. 
SCreening arteria EPA Region 3 Risk-Based Concenaflon (EPA 1996) tor tap water. ChrOnnium VI/Chromlum Ill. 
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TABLE 4.1-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVESTIGATION (FALL 1996/SPRING 1997) 

Location-ID AP2987 AP3232 AP3458 
FieId.ID 96575247GW 9757271GW 9W7259GW 91575275GVV 965752560W I 97575273GW 
Ub-ID Wreonin g K96646001 797261004 K96666803 K97269102 496730001 597266703 

WflpIe 0Ie CrSerG 0,9/96 4/17/97 10/16/96 4/21/97 1/1 1/96 4,18/97 

Petroleum Hydrocarbons igiL( 
; 

GasolIne Range Organ/Os /3 550 510 50 U 00 U 50 U 50 U 

Dieoel Range Organ/no IV 1260 771 45 J 100 U 275 426 

Volatile Organic Cornpoando pg/L( 
,en,at,C Volati/e Organico /AVOs) 
Berizene iV. 5'. 036' SOB 8 2.5 u o.s u o.5 u 0.5 u 
EthylbenZene 700'. 1300' 64 B 21 0.5 U 0.5 u o.5 u 0.5 U 

Toluene 100V. 750' 61 B 75 0.5 0.5 u 0.5 u 0.04 u J,I 
Xylenes 0.000'. 10,000' 220 B 130 0.5 U 0.5 U o.5 U 0.5lJ 
Nap#thalene 000' 29 B 3 J B 2 U 2 U 2 U 2 U 
Isopropylbenzene 0i' 6 6 iO u 2 u 2 U 2 U 2 U 
nPropyIbenzeoe 0/' 7 B i J 2 u 2 u 2 u 2 u 
i,2,4-Trirnetflylbenzene /2' 33 B 10 J 2 u 2 u 2 u 2 u 
i,3,5-Trimetiiylbenzene 12' 6 B 4 J 2 U 2 U 2 u 2 U 

4-lsopropyl/nluene UA 05 J iou 2 u 2 u 2 u 2 u 
n.Batylbenzene 04 J iou 2 u 2 u 2 u 2 U 
sec.Batylbenzene 01' 2 U iOU 2 u 2 u 2 u 0.1 J 

terI-Butylbenzene 61' 2 U io u 2 u 2 u 2 U 2 u 

Halogenaied Volati/e Oigan/co (HVOO) 

1,1,1-Trichloroethane 200' 540' 5.8 B 0.8 J 0.5 u 0.5 u s.s u 0.5 u 
Trichloroethene 5' 1 6' i 9 B i J 0.4 J 0.3 J 0.5 0.8 
Tetrach/oroethene 5' 1.10' i 3 2 U 0.5 U 0.5 U 0.5 U O.a u 
1,l-Dichloroethane 810' i 8 2 U O.a u 0.5 u 0.7 0.8 
1,2-Dichloroethane 5' 07' 1 3 2 u 0.5 u 0.5 u o.a u soG J 
cis-1 ,2-Diehloroethenn '. 6/' 0.9 2 u 0.5 u o.s u s.s s.i 

ChlorofOrm 0.15' 0.07 u J,BI 2 u 0.2 u J,B 0.09 J 0.5 U o.5 u 
Bromnodichloremeffrane 17 0.5 u 2 u o.s u o.s u s.s u s.s u 
Chiorobenzene 100', 3T 0.5 U 2 U 2.5 U 0.5 U 0.5 u o.o u 
Chloromethane .40' 0.3 J 2 U 05 U 0.5 U 0.5 U o.s u 
Vinyl chloride 2', 0.0/9' 2.5 U 2 U o.o U 0.5 U o.o U 0.1 J 

Acetone 3700' 6 U J,B 100 U 20 U i U J.B 20 U i U J,) 
2-Butanone 1/00' 20 U /00 U 20 U 20 U 20 U 20 U 
Methylene chloride 5' 4.10' i U 5 U I U i U I U i U 

Femi-Volatile Organic Conipoands (pg/L( 
Naphtilalene 1000' 17 10 u io u iou io u io u 
2-Melhylnaphthalemre ci' io u io u io U 10 U IO U io u 
Phenol 5Go' iou iou io u io u io u io u R 
2-Methylphenol (0-creool( 1800' iOU 3 J 10 u io u io u io u R 
4-Methylptienol (p-cresoll 100' io u 2 J iOU 10 U 10 U iO U R 

2,4-Dimethylphenol 700' iou iou io u iou iou io u R 
Bio(2.ethylheoyl) phthaiate 6', 48' io u io U iO U 10 U iO U io u 
Benzyl alcOhol 11000' iOU i J io u io u io u io u 

Pesticides/PCBS (pg/L) 
Dieldrrn 4 2E-3' 0 04 U 0.04 U 0.04 U 0.04 U 0.04 U J 0.04 U 
alpha-BHC i lE-2' 0 02 J 0.01 J 0.04 U 0.04 U 0.04 U J 0.006 J 

Endrin aldehyde Ui/ 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U J 0.04 U 

Aldnrt 1' 0.04 U 0.008 J 0.04 U 0.04 U 0.04 U J 0.011 J 
Heptachlor epoelde O 2'.i.2E.3' 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U J 0.04 U 

della-BHC Ui' 0.04 U 0.004 J 0.04 U 0.04 U 0.04 U J 0 04 U 

gamma-BHC (Lindane) 0.2', 0.052' 0.04 U 0.005 J 0,04 U 0.04 U 0.04 U J 0.004 J 
Heptach/Or 0.4', 23E-3' 0.04 U 0.005 0.04 U 0.04 U 0.04 U J 0.04 U 

PagO 70/ iO 
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TABLE 41-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVESTIGATION (FALL 1996/SPRING 1997) 

Location-ID AP2987 AP232 AP458 
Field-ID 965752410W 975752710W 96575259GW 97575275GW 965752600W 97575273GW 
Lab-ID Screening K9646001 K9726100a K96666803 (97269102 K96730001 K97266703 

SnrpIe Dnte Cltei 0/9/96 4117/g7 0/16/96 4/21/97 11/11/96 4/18/97 

Metals (pg/L) 
Arêr1jc (dioIved) 5O, ll 3 J 5 U 5 u s u i j 5 U 
Arsenic 5O, 1i 5 5 U 5 U 5 U 6 4J 
Barium (dissolved) 2QOO, 2600i 9 7 5 u 4 J 18 15 
Barium 2DO0, 26OO 10 6 4 J 4 J 88 49 
Chromium (dissolved) iOO. 18013 7E3 5 U 5 U 5 U 5 U 5 U 5 U 
Chromium 1OO. 8OI3 7E3' 5 U 5 U 5 U 5 U 22 lo 

Lead (dissolved) 2 u 2 u 2 u 2 u 2 u 2 U 
Lead 2u 2u 2u 2u 4 2J 
Mercury 2, 11 0.5 u 0.4 J 0.5 u 0.4 J 0.5 u 0.5 J 

')ther Analyses (mg/I) 
Hardness (As CaCO3) 96 2 554 409 51 4 0.2 J 248 
Suspended Sohds 7 5 U 5 U 5 u 486 359 
Suuifate 2.7 4.8 8.5 3.9 6.6 15 
Nitrogen, Ammonia (as N) 0.05 U 0.05 U 0.05 u 0.05 u 0.04 J 0.05 u 
NitroQen, Nitrate-Nitrite 0 2 u 0.6 0.4 0.5 0.2 U 0.07 J 

Notes: 
DUP - Field dupIiCte inpie 
UA Unassigned orunavedbie. 
U Anaiyto s not detected. VaJUÇ reported is the method reporflny limit IMRL) 
J VSue reponed is considered an estimate vaJue. 
B ,aàyte reported was addWonaJiy found present in an assoaated method, tnp, and/or nnsate blank, 
- - - Analysis not performed on swnc 
Screeninq criteria PaSka Water Quality CrIteria (18 flAC 10) 
Screerringciteria Pnmary Maximun Contminan1 ievel (MCLs) EPA. Action ievni or ied. 
Sreeninq criteria EPA Region 3 RiUased Concrr1raon EPA 1996) or thp w1er. *Chrorrriurrr VI/Chror,riiurrr III, 
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TABLE 4.1-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVESTIGATION (FALL 1996/SPRING 1997) 

Loctiofl-iD AP3502 AP3503 AP3504 
FieldID 96575255GW 9757527OW 965756GW 97575277GW 6S75261GW 
Lab-ID K96659801 K97273303 K9666802 K97273302 <966706Cl 

sr,pie Date Crite,, 10/15/96 422197 0/16/96 4/22191 10/18/96 

Petroleum Hydrocarbons (pg/I..) 

Gasoline Range Orgaflcs 15' Sl 50 U 50 U 50 U 50 U 

Diesel Range Orqariics 15 210 342 76 J 8 277 53 u J, 

%'olatde Organic Compounds ¿pg/L) 
,omat,c Volatile Organws (AyOs) 
Benzel,e 15, 5, 036' 24 B 0.5 li 0.5 U 0.5 U 0.3 li J, 
Ethylberizerie 700, 1300' 0,5 U 0.5 ti 0.5 u 0.5 u 0.5 u 
Toluene 100O, 750' 0.1 U J,B 0.5 ti 0.04 U J,B 0.5 u 0.3 U J, 
Xylenes 10,00O, 12.000 11 B 0.5 U 0.5 U 0.5 u 0.7 U J, 
NphthaIee 500' 5 B 2 u 2 u 2 u i u J, 
Isopropybenene U 2 U 2 U 2 U 2 U 0.2 J 
rl-Fropylbenzerle 2 U 2 U 2 J 2 U 0.3 J 
1,2,4.Trimethyibenzere 2 2 u 2 U 2 U 2 U 0.2 U J, 
1,3.5-Trimetliylbenzene t 2 J 2 J 2 U 2 U 0,2 J 
4-IsopropyItokene UA 2 u 2 U 2 u 2 U 0.2 J 
-Btylbenzene 61' 0 1 u J.B 2 U 2 U 2 u 0.3 J 
c.Bulberzere 6' 0 4 J 2 U 2 J 2 u o.a J 

tert-Butylbenzene 61' 0,08 J 2 U 2 U 2 U 0.2 J 

Ha1o'enafcd Volab/e Ora,,cs f/-fl/Os) 
l,1,i-Triohloroethare 2OO, 540' 27 4,2 3 1.1 0.2 J 
Tric(,loroethere 5, 1 6' 3 2.4 9 0.8 1.3 
Tetracliloroethene 5', 1,10' 0.9 0.2 J 0.5 u 0.5 u 0.2 j 
1,1-Dichioroethane 810' i 0.5 u 0.2 J 0.5 u 0.5 u 
i ,2-Dichjoroethane 5, 012' 0 5 u 0.5 U 0,5 U 0.5 u 0.5 u 
cis-1,2-Dichloroethene 70 61' 0.5 u 0.5 U 0.5 U 0.5 u 0.5 u 
Chloroform 0 15' 0.5 U 0.5 U 0.5 U 0.5 u 0.2 u J, 
Bror,od,chIoromettiare o 05 u o.5 u 0.5 u 0.5 u o 2 u j, 
Chioroberizene 10O, 39' 0.5 u 0.5 u o.s U 0.5 u o.i J,B 
Chloromethane 1 40' 0.5 u 0.5 u o.s u , 0.5 u 0.5 u 
Vinyl ciIorIde 2, 0019' 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Acetone 3700' 6 u J.B 20 U 20 U 20 u 20 u 
2-Butarione 1900' 

Methylene chloride 5. 4 10' 

20 U 
o.i u J,5 

20 u 
i u 

20 u 20 u 
i u 1 U 

20 u 
i U 

emi-VolatiI Organic Compounds (pgIL) 
r'1aphthaIere 50O 3 io u io LI IO u iou 
2-MethyInaphthale UA 10 U IO U 10 u io U lo U 
Phenol 1500' 1 J io u io U 10 U 10 U 

2-Mothyiphenal (o-crescI) 800' lO U lo U 10 U IO U 10 u 
4-Methyiphenol (p-cresol) lao' iou io J 10 J IO J 10 J 

2,4-Dimethyiphenol 730' IO U 10 U 10 u io u io u 
Bis(2-ethylhexyl) phthalate 6,48 lOU lO io U 10 U 10 IJ 

Benzylalcarlal 11000' IOU IOU IOU IOU lOU 

Pestícides/PCBS (jjg/L) 
DiIdrin 4.2E-3' 0.002 J 0.04 U 0,04 U 0.04 U 0.04 U 
alpha-BHC i lE-2 0 001 U J,B 0.01 J 0,04 U 0,04 U 0,04 U 
Endrin aldeliyde UA 0 002 J 0.04 u 0.04 u 0.04 u o 04 u 
AJdñn 11' 0,04 U 0.04 u 004 U 0,01 J 0.04 u 
Hoptaclilor epoxude O.2,1 2E-3' 0.04 U 0.04 U 0,04 U 0.04 U 0.04 U 
delta-BHC UA 0,04 U 0,01 J 0.04 U 0,04 U 0.04 U 
gamma-BHC (Ljndane) O 2. 0,052' 0.04 U 0,009 J 0,04 U 0.002 J 0,04 U 
Heptachlor O4, 23E.3' 0.04 U 0.04 U 0,04 i 0.04 U 0.04 U 
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TABLE 4.1-7 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 35-752 
DURING THE REMEDIAL INVESTIGATION (FALL 1996/SPRING 1997) 

Location-ID AP3502 AP3503 AP3804 
96575255GW 975752700W 96575258GW 975752770W Field-ID 96575261GW 

Lb-lD Sre.ing KC58OI <97273303 K96668O <97273302 K9C70GO 
SrnpIeOte Criteria 0/15/96 .1/22/97 10/16/96 4122/97 OI18/96 

Metals (pgJL) 
Arsenic (dissolved) 5O, i 1 5 U 5 U 5 U 5 U 5 U 

Arsenic 5O, 11 6 3 J 83 6 5 u 
Barium (dioIved) 2OOO, 26O0 7 7 6 7 5 U 

Barium 2OOO, 26O0 57 39 812 54 5 u 
Chrorirn (dissolved) rOO, 18O/37E3 SU 5 U 5 U 5 U 5 U 

Cr1rorriun rOO. 180l3.7E3 lo 8 235 12 5 U 

Lead (disso'ved) l5 2 U 2 U 2 U 2 U 2 Li 

Lead 15 4 1J 64 3 2U 
Mercury 2, 0.5 U 0.4 J 0.6 0.6 0.5 U 

Other AnaIyo (nq/L) 
Hardness (As CaCO3) 83 73 945 85.4 43.1 
Suspended Solids 62 100 1770 132 5 U 

Sulfate 4.1 5.3 7.8 4.7 10 

Nitrogen, Ammonia (as N) 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 

Nitro1en, Nitrate-Nitrite 0 3 0.7 0 5 0 6 0 3 

Notes: 
DUP = Fieffi duplicate sample 
WA = Unassigned or unavailable. 
L) - PJlakylo is not detocled. Value reported is he method repothng limtt (MAL) 
J ValUe reponed s considered an estimate value. 
B »JiSyte reported was odditonaJiy found present in ai, assoated method, top, and/or rinsate b4ank. 
-. - Mysis not pedorrrred on sample 

screeninq ctrteri Jska Waler Ouiity Cr,teria (18 PAC 701. 

Scren,ng crrtena Pri,r,ai Maximum Cor1trrrinnI Ivs (MCLS) EPA. Action level br Ied. 
Screening ctrte, EPA ReiOfl 3 Ri5k.Bed Connahon (EPA 1996) for tap water *Chrorurn VI/Chrornurn Ill. 

EI 
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TABLE 4.1-8 ANALYTES DETECTED IN SOIL SAMPLES AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER UST 1109, SUMMER 1998 

Location ID AP3917 
Depth (feet) 5-7 10-12 15-17 

Field-ID 9857520048L 985752005SL 985752006SL 
Lab ID Screening 983252O3 K98325204 K98325205 
Date Cyteria 19-May-98 19-May-98 19-May-98 

Petroleum Hydrocarbons (mg/Kg) 
Gasoline Range Organics 59-i09 - - 5 U 210 
Diesel Range Organics 100-200 7 157 7120 
Residual Range Organics UA loo u 92 J 2980 

Volatile Organic Compounds (pg/Kg) 
Benzene 100-500, 22E3 5 U 5 U 15 U 
Toluene I 6E& 5 U 5 U 7 j 
Ethylbenzene 7 8E5 5 U 5 u 90 
Xylenes 1 6E7 5 U 5 U 230 
n-Butylbenzene 7.BE4 20 U 20 U 11000 
sec-Butylbenzene 7 8E4 20 U 20 U 450 
Carbon disultde 7.8Et 5 U 5 U 6 J 
Chioroethane 2.2E41 5 U 5 u 15 U 

1,2-Dichlorobenzene 70E5 s u s u 15 u 
1,3-Dichlorobenzene 79E5 5 u 5 u 15 u 
1,4-Dichlorobenzene 2.7E3r 5 u 5 u 15 u 
cis-1,2-Dichloroelhene 78E4 5 u 5 u 15 u 
lsopropylbenzene UA 20 u 20 u 230 
4-Isopropyltoluene UA 20 u 20 u 7700 
Naphthalene 3.1E5 20 u 20 u 9500 
n-Propytbenzene 7 8E4 20 u 20 u 2000 J 
Tetrachioroetherie 1.2E3 5 u 5 u 15 u 
Trichioroethene 58E3 5 u s u j 

i ,2.4-Trimethylbenzene 3.9E5 20 u 20 u 11000 
1,3,5-Trimetliylbenzene 3.9E5 20 u 20 u 170 
Acetone 78E5 so u 50 u 150 u 

Pesticides (pg/Kg) 
4,4-DDT l90 10 u io u 7 J 
Endosulfan Il 4.7E4 io u io u io u 

Polychìorinated Biphenyls (PCBs) (mg/Kg) 
PCB-i254 (Aroclor 1254) 160 o.i u 0.1 u 0.1 

Total Solids (%) 
Total Solids UA 

L 
94.1 94 0 92.6 
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TABLE 4.1-8 ANALYTES DETECTED IN SOIL SAMPLES AT BUILDING 35-752 
DURINO RELEASE INVESTIGATION OF FORMER UST 1109, SUMMER 1998 

Location ID AP3917 
Depth (feet) 5-7 10-12 15-17 

Field-ID 9U5752004SL 980752005SL 985702009SL 
Lob ID Screening K98325203 K99325204 K98325205 
Date Criteria 19-May-99 19-May-98 19-May-98 

Semi-Volatile Organic Compounds (mg/Ka) 
1,2-Dichlorobenzene 7.565' 0.3 U 0.3 U 7.5 U 

1,4-Dichioimbenzerie 7.5E51 0.3 u 0.3 U 7.5 U 

2-Melhylnaphthalerie 310' 0.3 U 0.3 U 19 
Acenaphtherie 470' 0.3 U 0.3 U 7.5 U 

Anthracene 2300' 0.3 U 0.3 U 7.5 U 
Benzo(a)anthracene 0.088' 0.3 u 0.3 U 7.5 u 
Benzo(g,h,i)perylene UA 0.3 u 0.3 U 7.5 u 
Benzoic acid 3.1E4' 0.5 J 2 U 50 J 

Benzyl bulyl phthalate 1600' 0.08 J 0.3 U 7 5 U 

bis-(2-ethylhexyl)phthalale 4.6' 0.3 U 0.3 U 7.5 U 

Chrysene 8.8' 0.3 U 0.3 U 7.5 U 
Diberizofuran 31' 0.3 U 0.3 U 7.5 U 
Di-ri-bulyl phlhalate 780' 0.3 U 0.3 U 0.6 J 

Fluorantherie 310' 0.3 U 0.3 U 7.5 U 
Fluorene 310' 0.3 U 0.3 U i J 
Naphthalerie 3I0' 0.3 U 0.3 U 4 J 
Phenanlhrene UA 0.3 U 0.3 U 0.7 J 

Pyrene 230' 0.3 U 0 3 U 7.5 U 

Metals (mg/Kg) 
Barium 5o' 60 57 59 
Cadmium 3,95 0.7 J i U i U 

Chromium 39/78001 29 29 32 
Iron 2300' 27500 25600 30900 
Nickel 160' 32 27 33 
Arsenic 23' 6 8 8 
Lead 400' 5 6 7 

Mercury 2,3' 0.1 J 0.09 J 0.1 J 

U. Compound not detected; value reported s are meThod reporong limit (MeLI. 
.1; Compound deteot.d botonen The MRL and the method ante000n tenir (MOLI oalun nepod is 

caneldernd an eSdtnate 

-; Analysis Oct pettoottod, 

°Screoning cruet/a ADEC UST soil cleanup levels IADEC 1995). 

'Screening cnlorid one-tenth o/the EPA Region 3 RBCs EPA 1996) Chromium VI (39)/Chnomtum lii (7800) 

'Screening criteria EPA's cleanup standard for lead In soll (Wilkentng f9951. 
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TABLE 4.1-8 ANALYTES DETECTED IN SOIL SAMPLES AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER UST 1109. SUMMER 1998 

Location ID AP3918 
Depth (feet) 5-7 10-12 15-17 

Field-ID 985752008SL 985752009SL 985752010SL 

Lab ID Screening K98325205 K98325207 K98325208 

Date Criteria 19-May-98 19-May-98 19-May-98 

Petroleum Hydrocarbons (mg/Kg) 
Gasoline Range Orgarlics 5O-l00 5 U 5 U 150 
Diesel Range Organica l00-2OO 4 J 5 5360 
Residual Range Organics UA ioo u ioo U 1390 

Volatile Organic Compounds (pg/Kg) 
Benzene 1O0-500, 2.2E3 5 U 5 u 15 U 

Toluene I 6E6 5 U 5 U 22 
Etrlylbenzene 7.8E5 5 U 5 U 170 
Xylenes l.6E7 s u 5 U 400 
n-Bulylbenzene 7.8E4c 20 u 20 u 60 U 

sec-Butylbenzerle 78E4 20 U 20 U 450 
Carbon disulfide 7.8E5 5 u 5 u s j 
Chlomethane 2.2E4 5 li 5 li 15 U 

1,2-Dichlorobenzene 78E5 5 li 5 li 15 u 
1,3-Dichlorobenzene 7.0E5 5 U 5 U 15 U 

1,4-Dichlorobenzene O.7ESc 5 u s u is U 

cis-i,2-Oichloroethene 78E4 5 u s u 6 j 
Isopropylbenzene UA 20 U 20 u 300 
4-Isopropyltoluene UA 20 U 20 u 2300 
Naphthalene 3,1E5° 20 U 20 u 3700 
n-Propylbenzene 7,8E4r 20 U 20 u 690 
Tetracliloroetliene 1.2E3 s u s u is U 

Trichioroelliene 5.SE3c i J 4 J 9 J 
I ,2,4-Trimelhylbenzene 3955n 20 U 20 U 3900 
i ,3,5-Tnmethylbenzene 3.9E5 20 U 20 U 380 
Acetone 78E5 50 U 50 U iso u 

Pesticides (pg/Kg) 
4.4'-DDT 2 J 10 U 7 J 

Endosulfan Il 4.7E4c 10 U 3 J 10 U 

Polychlorinated Biphenyls (PCB5) (mg/Kg) 
PCB-1254 (Aroclor 1254) i60 0.1 U 0.1 U 0.06 J 

Total Solids (%) 
Total Solids UA 92.4 94,1 91.1 
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TABLE 4.1-8 ANALYTES DETECTED IN SOIL SAMPLES AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER UST 1109, SUMMER 1998 

Location ID AP3918 
Depth (feet) 5-7 10-12 15-17 

Field-ID 985752008SL 985752009SL 9857520100L 
Lab ID Screenteg 598325206 598325207 598325208 
Date Critena 19-May-98 19-May-98 19-May-98 

Semi-Volatile Organic Compounds (mg/Kg) 
1,2-DichIorobenene 75ES' 0.3 U 0.3 U 7.5 U 
1,4-DichIorobriene 75ES' 0.3 U 0.3 U 7.5 U 
2-Methylnaphtllalene 310' 0.3 u 0.3 u is 

Acenaphthene 470' 0.3 u 0.3 U 7.5 u 
Arithracene 2300' 0.3 u 0.3 U 7.5 u 
Benzo(a)anthracene 0088' 0.3 U 0.3 U 7.5 U 

Berizo(g,h,i)perylene UA 0.3 U 0.3 U 7.0 U 
Benzoic acid 3.1E4' 2 U 2 U 50 U 
Benzyl butyl phthalate 1600' 0.3 U 0.3 u 7.5 u 
bis-(2-ethylhexyl)phthalate 40' 0.3 U 0.3 U 7.5 U 
Chrysene 8 8' 0.3 U 0.3 U 7.5 U 
Dibenzofuran 31' 0.3 U 0 3 U 7.5 U 
Di-n-butyl phthalate 780' 0.3 U 0.3 U 0.3 J 
Fluorarithene 310' 9.3 U 0.3 U 7.5 U 
Fluorerie 310' 0.3 U 0.3 U i J 
Naphthalene 310' 0.3 U 0.3 U 6 J 
Phenanthrene UA 0.3 U 0.3 U 0.5 J 
Pyrene 230' 0.3 U 0 3 U 7.5 u 

Metals (mglKg( 
Barium 550' 71 71 57 
Cadmium 39' 0.6 J 0.6 J 0.8 J 
Chromium 39,_7800' 40 44 47 
Iron 2350' 30900 28500 31800 
Nickel iso' 41 28 46 
Arsenic 2.3' 5 6 7 
Lead 400' 5 6 7' 

Mercury 2.3' 0.07 J 0.09 J 0.1 J 
Notas 

0. Compound not detected, value reponed is the method reporOng limit IMRLI 
J, Compound detected between ora M9L and me method detecnon limit (MDLI. value naported in 

consldemd an enmate. 
analysis not perronned 

aScreening cntetia ADEC UST soil cleanup levels (ADEC 1995). 
'Screening ornera one-tenth of the EPA RegIon 3 RBCs (EPA 1998). ChrOmium VI (39(IChmmium 111178001 

'Screening cnitena EPA'S cloanup standard for lead in soil (Wilkoning 19951, 
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TABLE 4.1-8 ANALYTES DETECTED IN SOIL SAMPLES AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER UST 1109, SUMMER 1998 

Location ID AP3919 
Depth (feet) 10-12 10-12 15-17 15-17 22-24 

Field-ID 985752013SL 985752025SL 985752014SL 985752026SL 98575201 7SL 
Lab ID Screening K98325209 K98325216 (98325210 K98325217 K95325211 
Date Criteria 20-May-98 20-May-88 20-May-95 20-May-98 20-May-88 

DUP DUP 

Petroleum Hydrocarbons (mg/Kg) 
Gasoline Range Organics 50-100 140 - - 260 240 5 U 
Diesel Range Organica 100-200 6210 - - 6220 5760 4 U 
Residual Range Organics LIA 3500 - - 11000 13000 100 U 

Volatile Organic Compounds (ug/Kg) 
Penzene 100-500. 2.2E3e 5 U 26 U 50 - - 5 U 
Toluene 1.SESe 5 U 25 U 1100 - 5 U 
Ettiylbenzene 78E5e 5 u 25 U 1400 - 5 U 
Xylenes t 

6E7e S U 25 U 8900 - - 5 U 
n-Butylbenzene 78E4e 20 U 100 U 3900 - - 20 U 
sec-Butylbenzene 78E4e 20 U 100 U 1000 J - - 20 U 
Carbon disuiSde 78E5e 5 U 25 U 10 U 5 U 
Criloroetnane 2.2E4e 5 U 25 U 2 J - - 5 U 
I 2-Dichlorobenzene 7 OE5e 5 U 25 U 1100 - 5 U 
1,3-Dichlorobenzene 70E5e 5 U 25 U 78 - 5 U 
1 4-Dichlorobenzene 2.7E3e 5 U 25 U 360 - - 5 U 
cis-1,2-Dichloroelhene 78E4e 5 U 25 U 14 - 5 U 
Isopropylbencene LIA 20 J ioo u 600 J - - 20 U 
4-Isopropyltoluene LIA 20 u iio 6300 - - 20 u 
Naphthalene 3 165e 20 U 100 U 6100 - - 20 U 
n-Propylbenzene 78E4e 20 U 100 U 2000 J - - 20 U 
Telrachloroeihene 1 

2E3e 5 U 25 U 45 - - 5 LI 

Tnchlornethene 5.863e 5 U 25 U 20 - - 2 J 
1,2,4-Tnmethylbenzene 3.905e 20 U 100 U 11000 - - 20 U 
1,3,5-Trimethylbenzene 39E5e 20 U 110 3500 - 20 U 
Acetone 7 OESe 50 U 250 U 80 J - - 50 u 

Pesticides )ugFKg) 
4,4-DOT 190e 10 U - - 10 U - - io u 
Endasulfan Il 47E4e 10 U - - 10 U - - 10 U 

Polychlorinated Biphenyls (PCBs) (mg/Kg) 
PCB-1254 (Aroclor 1254) 160e 0.05 J - - o.i u - 0.1 U 

Total Solids (%) 
Total Solids UA 92.4 94.3 88.6 58,7 88.5 
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TABLE 4.1-8 ANALYTES DETECTED IN SOIL SAMPLES AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER UST 1109, SUMMER 1998 

Location ID AP3919 
Depth (feet) 10-12 10-12 15-17 15-17 22-24 

Field-ID 985752013SL 9857520250L 985752014SL 985752026SL 9857520170L 
Lab ID Screening K96325209 K98325216 K98325210 K983252I7 K98325211 
Date Criteria 20-May-98 20-May-98 20-May-98 20-May-98 20-May-98 

CUP DUP 

Semi-Volatile Organic Compounds (mg/Kg) 
1,2-Dichlorobenzene 7565' 7.5 u - - i J i J 0.3 U 
1,4-Dichlorobenzene 75ES' 7,5 u - - 0.5 J 0.6 J 0.3 u 
2-Methylnaphthalene 310' 7.5 u - - 17 19 0.3 u 
Acenaphthene 470' 7,5 U - - 0.3 J 0.3 J 0 3 U 
Anthracene 2300' 7.5 u - - 0.2 J 0.2 J 0.3 U 
Benzo(a)anthracerie 0,088' 7.5 u - - 0.3 J 0.3 J 0.3 u 
Benzo(g,h,i)perylene UA 7.5 u 0.2 J 0.2 J 0.3 u 
Benzoic acid 3 1E4' 50 u 20 u 20 u 2 u 
Benzyl butyl phthalate 1600' 7.5 u - 3 u 3 u 0.3 u 
bis-(2-ethylhexyl)phthalate 46' 7.5 u 1 J 1 J 0.3 u 
Chrysene 8.8' 7.5 u 0.2 J 0.3 J 0.3 u 
Dibenzofuran 31' 7.5 u - - 0.3 J 3 u 0.3 u 
Di-n-butyl phthalate 780' 0.3 J - - 0.2 J 0.3 J 0.3 U 
Fluomrtthene 3100 7.5 U 0.3 J 0.3 J 0.3 U 
Fluorene 310' 7.5 u - - 0.9 J i J 0.3 u 
Naphthalene 310' 7.5 u - - 9.7 11 0.3 u 
Phenanthrene UA 7.5 u - - 1 J 1 J 0.3 U 
Pyrene 230' 7.5 u 0.5 J 0.6 J 0.3 U 

Metals (mg/Kg) 
Barium 5500 45 - - 57 - - 52 
CadmIum 3.9' 0.6 J - - 0.8 J - - i U 
Chromium 3917800' 29 - - 32 - - 25 
Iron 2300' 24000 - - 25500 - 23200 
Nickel 160' - - - - - - - - - - 

Arsenic 2.3' 4 - 5 - 6 
Lead 400' 9 -- 16 4 
Mercury 2.3' 0.1 J - - 0.1 J - - 0.07 J 

U Compound nul deleotsa; oalue reponed s tre method mporsng limit (MSI). 
W Compound dutuoted betcmn the MRL and me memod deteoson limit IMDLI. value reponed is 

conside,sd an eSbnlate 

- Analysis not pertoened 

aScremetny critena ADEC UgT soil cleanup levels /ADEC 1995). 
'Screentng coleen one-lenth of the EPA Region 3 RBC5 (EPA 1996). Chromium VI 139//Chromium II) 17800). 
'Screening ordena EPA's cleanup standard fon lead in sot) (Wilkeeing 1995/. 
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TABLE 4.1-8 ANALYTES DETECTED IN SOIL SAMPLES AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER UST 1109. SUMMER 1998 

Location ID AP3920 
Depth (feet) 1-3 10-12 15-17 15-17 

Field-ID 985752319SL 955752321SL 9557520225L 9557520275L 
LbID Screening K98325213 (98325214 K98325215 K98325218 
Dete Criterie 2O.My-98 20-May-98 2O-My-98 23-May-98 

DUP 

Petroleum Hydrocarbons (mg/Kg) 
Gasoline Range Orgsriics uo-ioo 5 U 4 J 140 - - 

Diesel Range Orgariics lOO-2OO 14 168 3710 - - 

Residual Range Organics UA 88 J 155 706 - - 

Volatile Organic Compounds (pg/Kg) 
Benzene i0Q.500, 2.263 5 U 5 U 25 U 

Toluene i 
6E6c 5 U 5 U 24 

Ethylbenzene 7 nEs 5 U 5 U 210 - - 

Xylenes 1.6E7 5 u s u 460 - - 

n-Bulylbenzene 7 8E4r 20 u 20 u 4800 - - 

sec-Bulylbenzene 7.8E4 20 u 20 U 620 - - 

Carbon disulfide 7.8E5 5 u s u 25 u - - 

Chloroethne 2.2E4 s u s u 25 U - - 

i ,2-Dichlorobenzenc 7 OE5 5 U 5 U 25 U - - 

1,3-Dichlorobenzene 7.OE5 5 U 5 U 25 U - - 

i 4-Dichlorobenzene 2.7E3 5 U S U 25 U - - 

cis-1,2-Dichloroethene 7.8E4 5 U 5 U 25 U - - 

Isoprogylbenzene UA 20 U 20 U 360 - - 

4-Isopropyltoluene UA 20 U 20 U 4000 - - 

Naphthalene 3.1E5 20 U 20 U 4400 - - 

n-Propylbenzene 7 8E4 20 U 20 U 830 - - 

Tetrachloroethene 1,2E3 5 U 5 U 25 U - 

Trtchloroelhene 5.8E3c s u i j 6 J - 

i ,2,4-Tnmelhylberizerie 3 9E5 20 U 20 U 5700 - - 

i,3,5-Trimethylbenzcrie 39E5r 20 U 20 U 200 - - 

Acetone 7.8E5 so u so u 250 u - 

Pesticides (pg/Kg) 
4,4-DDT 19O 6 J IO U 10 U io u 
Endosulfan I) 

47E4 
2 J 10 U io u io u 

Polychlorinated Biphenyls (PCBs) (mg/Ka) 
PCB-1254 (Aroclor 1254) i60 0.1 U 0.05 J 0.08 J 0.08 J 

Total Solids (¼) 
Total Solids UA 94.8 91.5 92.4 91.7 
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TABLE 4.1-8 ANALYTES DETECTED IN SOIL SAMPLES AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER UST 1109. SUMMER 1998 

Location ID AP3920 
Depth (feet) 1-3 10-12 15-17 15-17 

Hold-ID 985752019SL 985752021SL 9857520220E 985752027SL 
Lab ID Screening (98325213 K98325214 K98325215 (98325218 

Date Criteria 20-May-98 20-May-98 20-May-98 20-May-98 
DUP 

Semi-Volatile Organic Compounds (mg/Kg) 
1.2-Dichlorobenzene 75E5° 0.3 U 0.3 U 75 U - - 

14-Dichlorobenzene 7.5E5° 0.3 U 0.3 U 75 u 
2-Methylnaphthalene 310° 0.3 U 0.3 U 9.5 - - 

Acenaphthene 470° 0.3 U 0.3 U 7 5 U - 

Anttlracene 23000 0.3 U 0.3 U 7.5 U - - 

Benzo(a)anthracene 0088° 0.3 U 0.3 u 7.5 U - 

Oenzo(g,h,i)pery(ene UA 0.3 U 0.3 u 7 5 U - 

BenzoiC acid 3,184° 2 U 2 U 50 U 

Benzyl butyl phthalate 1800° 0.3 U 0.3 U 7.5 U - - 

bis-(2-ethylhexyl)phthalale 46° 0.3 U 0.3 U 7.5 U 

Chrysene 8,80 0.3 U 0.3 U 7.5 U 

Dibenzofuran 31° 0.3 U 0.3 U 7.5 U - - 

Di-ri-butyl phthalate 780° 0.3 U 0.3 U 0.2 J - - 

Fluoranthene 310° 0.3 U 0.3 U 7.5 U - - 

Fluorene 310° 0.3 U 0.3 U 0.6 J - - 

Naphthalene 310° 0.3 U 0.3 U 3 J - 

Phenanthrene UA 0.3 U 0.3 U 0.4 J - - 

Pyrene 230° 0.3 U 0.3 U 7.5 U 

Metals (mg/Kg) 
Banum 550° 69- 50 40 57 
Cadmium a.g° i U 0.6 J 0.9 J 0,8 J 

Chromiurrt 39/7800° 36 30 26 32 
Iron 2300° 31100 25700 22000 27600 
Nickel 180° - - - - - - - - 

Arsenic 2.3° 6 6 6 6 
Lead 400° 6 6 5 6 
Mercury 2.3° 0.08 J 0.1 J 0.1 J 0.1 J 

U Compound noi detected; oboe reported s Sn method ropodteg mot (MRL) 
J Compound deteornd between Smc MRL and Smc mmmelJmod detnodon limit MDLI, ubac reported i, 

commcidorndwnonbmmmata 

-. Aneiysin not perlonned. 

aScreening cr/Icr/a ADEC USI soil cleanup levels (ADEC 1995). 
°Screening cntena one-tenth of the EPA Region 3 RBC5 (EPA 1998/. Cftmornmurrm Vi (39)/Chrorniurrm 01/7800). 

°Screening cntena EPA's ciennop standard for iead in sod (Wiikenirmg 1995/. 



OU-D 33361 

TABLE 4.1-9 ANALYTES DETECTED IN GROUNDWATER AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER lIST 1109, SUMMER 1998 

Location ID AP3917 AP3920 AP3231 AP3918 
Field-ID 985752033GW 985752035GW 985752035GW 955752037GW 955752039GW 
Lab ID Screesing K98376703 K98376701 (98382503 K98382504 K98382501 
Date Criteria 09-Jus-98 09-Jus-98 11 -Jus-98 11 -Jun-98 11-Jus-98 

DUP 

Petroleum Hydrocarbons (JglL) 
Gasoline Range Organics io' 58 210 5G U 50 U 69 
Diesel Range Organics 15 752 1770 109 U 100 U 596 
Residual Range Organico UA 100 J 262 200 U 34 J 105 J 

Volatile Organic Compounds (uglL) 
Aromatic Volatile Organics (A VOs) 

Benzene 15', 5', 0.38' 0.5 U 4.7 0.5 U 0.5 U 0.2 J 
Toluene 700', 1300' 0.4 J 18 0.5 U 0.5 U 1.9 
Ethylbenzene 000', 700' i 11 0.5 U 0.5 U 2.0 
Xylenes 10000', 12000' 3.3 31 0.5 U 0.5 U 3.5 
Naphthalene 1500' 9 32 0.7 J 2 U 18 
Isopropylbenzene UA 0.9 J 5 2 U 2 U 2 J 
n-Propylberlzene UA 2 U 9 2 U 2 U 2 
12,4-Thmethylbenzene 12' 10 24 2 U 2 U 11 
1,3,5-Trimethylbenzene 12' 2 U 6 2 U 2 U 1 J 
4-Isopropyltoluene UA 3 9 2 U 2 U 3 
n-Outylbenzene 61' 2 U 3 2 U 2 u 2 
sec-Butylbenzene 61' 2 u 4 2 U 2 u 1 J 

Halogenated Volatile Organico (HVOs) 
1,1,1-Trichloroethane 290', 540' 0.5 U 0.5 J 0.5 U 0.5 U 0.5 U 
1,1-Dichloroethane 810' 0.5 U 0.2 J 05 U 0.5 U 0.5 U 
1,2-Dichlorobenzene 64' 1 4.7 o.s u 0.5 U 1 2 
1,3-Dichlorobenzene 540' 0.5 U 0.3 J 0.5 U 0.5 u o.s u 
I 4-Dichlorobenzene 0.44' o.s u 1.9 0 5 U 0.5 U 0.4 J 
Chloroform 0.15' 0.5 U 0.5 U 0.2 J 0.2 J 0.5 u 
cis-i,2-Dichloroethene 61' 0.8 9.8 0.5 u 0.5 U 3.2 
Trichloroethene s', 1,5' 7.2 6 5.0 5.2 11 
Trichlorotluoromethane 1300' 0.2 J 0.5 u 0.5 U 0.5 u 0.5 u 

Semi-Volatile Organic Compounds (Mg!I. 
1,2-Dichloroberizene 64' 10 U 1 J 10 u 10 U 10 u 
1,4-Dichlorobencene 0.44' io u i j io u io u io u 
2-Methylnaphthalene JA 10 U 10 U 10 U 10 U 4 J 
Di-n-bulyl phthalate 3700' 0.4 J 0.5 J 10 U IO U 0.5 J 
Fluorene UA 10 U 1 J 10 U 10 U 10 U 

Naphthalene isoo' 2 J 0.9 J 10 U 10 U 5 J 

Pesticides (pglL) 
4,4rDDE 0.2' 0.04 U 0.006 J 0.04 U 0.04 U 0.04 U 
Aldnn ii' 0.04 U 0.04 U 0.04 U 0.04 U 0.007 J 
beta-BHC 0.04' 0.04 u 0.02 J 0.04 U 0.04 u 0.04 u 
Endrin aÌdehyde UA 0.04 u o.00g J 0.04 U 0.04 U 0.04 U 
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TABLE 4.1-9 ANALYTES DETECTED IN GROUNDWATER AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER USI 1109, SUMMER 1998 

Location ID AP3917 AP3920 AP3231 AP3918 
Field-ID 985752033GW 988752035GW 985782036GW 985782037GW 985752039GW 
LabiO Screening K88376703 K98376701 K88382503 K98382504 K953825U1 

Date Critoria 05-Jur,-98 05-Jun-88 i 1-Jrn-58 I 1-Jun-58 i 1-Jun-98 
DUP 

Metals (pgIL) 
Arsenic - Dissolved so', Ii' 5 U 2 J 5 ti s u 1 J 

Arsenic-Total ii 1 J 2 J 5 U 5 U I J 

Barium - Dissolved 2000', 2600' 13 9 3 J 3 J 7 
Barium - Total 2000u, 26OO 16 11 3 J 3 J 8 

Iron - Dissolved liüùùu 59 612 20 U 20 U 27 
Iron - Total itoOO 404 1220 28 29 775 

Other Analyses (mgIL) 
Hardness (As CaCO3) 66.5 67.5 41.3 43.1 57.6 
Suspended Solids s u 12 s u - 5 u 

Sulfate 10.6 10.2 8.6 - 9.4 
Nitrogen, Nitrale-Nitrlte 0.7 1.1 0.5 - - 05 
Netos: 

U: Cvntpound not detected: value ropotted s the method neportng limit IMRLI. 

J: Compound detented between One MRL and the method det0000n limit IMOLI. valun soportad s cons!derod an osumato 
Analysa not perfonssed 

°0oromnm colono Alaska Water Qualrty Cntenia 118 AAC 701. 

°Screenrng cntena Primary Maxintunn Contaminant levels (MCL5) EPA 

'Screeoing cnteña EPA Fteajvs 3 Risk-Based Concentration (EPA 19961 for tap water. 



OU-D 33363 

TABLE 4.1-10 ANALYTES DETECTED IN SOIL STOCKPILE SAMPLES AT BUILDING 35-752 
DURING RELEASE INVESTIGATION OF FORMER UST 1109, SUMMER 1998 

Location ID West Side South Side East Side North Side 
Field-ID 985752028SL 985752030SL 985752031SL ä5752O29SL 9857520325L 
Lab ¿D K98339906 888339907 698339910 098339908 898339909 
Date 28-May-98 28-May-98 28-May-98 28-May-98 28-May-88 

DUP 

Petroleum Hydrocarbons (mg/Kg) 
Diesel Range OrganicS 66 198 292 676 237 
Residual Range Organics 325 728 1060 2370 1000 

Semi-Volatile Organic Compounds (mg/Kg) 
Benzo(g,h,i)perylene 0.06 J 0.05 J - - 0.09 J 0.06 J 
bis-(2-etliylhexyl)phthalate 0.3 U 0.3 U - - 0.2 J 0.3 u 
Fluoranthene 0.3 U 0.3 U - 0.3 U 0.1 J 
Phenanthrene 0.3 u 0.3 u - - 0.3 u o.i J 
Pyrene 0.3 u 0.3 u - 0.3 u o.i j 

Pesticides (pg/Kg) 
4,4-DOD SJ 6J 11 7J 
4,4-DOT 42 35 8 J 19 

Potychiorinated Biphenyls 'PCBs) (mg/Kg> 
PCB-1260 (Aroclor 1260) 0.3 0.3 - 0.2 0.2 

Leachate Metals (mg/L( 
Banum - Total 0.5 U 0.5 U - - 0.6 0.5 U 
Lead-Total 0.05 u o.os u - - 00g ass U 

Total Solids (%) 
Total Solids 91.5 I 90.1 90.7 91.7 90.2 
Notes 

U: COnpocnd net detected: cOlee rep0000 it tre method repenteS hrnit IMRL) 
J: Compound detected botween Ore teRt and the method detecten lirod (MOt): celue reported io CcnS,denedanesbrnate 
-- Analysa not performed. 
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cD DCPTH (FI) 0-4 4-6 
BENZ F 0.7 0.93 
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J 

0.5 I 2 
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NAO 
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] 

OS 2 
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ATTACHMENT 4.2 
Tables and Figures 

Table 4.2-1 Summary of Data Gaps as Identified in the Management Plan and finding of the 
Remedial Investigation/Risk Assessments - Building 45.590 

Table 4.2-2 Chemicals of Potential Concern as Identif fed in the Management Plan, Building 
45-590 

Table 4.2.3 Analytes Detected in Soil Boring Samples Collected at Building 45-590 During 
the Remedial Investigation 

Table 4.2-4 Analytes Detected in Sediment Samples Collected from the Sump at the 
Concrete Wash Pad at Building 45-590 During the Remedial Investigation 

Table 4.2-5 Analytes Detected in Groundwater Samples Collected at Building 45-590 During 
the Remedial Investigation 

Figure 4.2.1 Building 45.590 Volatile Organic Compounds (VOCs) Detected in Groundwater 
(Rl & Pre-RI) 

Figure 4.2-2 Buildings 45-590 & 726 Generalized Subsurface Profile 

Figure 4.2-3 Building 45-590 Soil Sample Locations 

Figure 4.2-4 Building 45-590 PCE Detected in Soil 



Table 4.2-1 Summary of Data Gaps as Identified in the Management Plan and Findings of the Remedial Investigation/Baseline 
Risk Assessments - Building 45-590. 

Area of Concern as Identified tri Awallable Osta (palot to tire Dola Gaps Estebirshed Irr tIre Actlan Takes During the Findings st the Remedial 
the Management PIon Renredlat InvestigatIon) Manogennont Plan Remediar lrtseohgotien Inuentlgntron/Baseline Risk 

Assessments 

Soil 

Potential presence of PCE and Availabta analytical data for PCE PCE ved SotOS voncenlrations in Collected Soil sample Item arcani No human health nr ecological rinkS 

SVOC concerrlrahoes in soil al the have eleveted detection limits due soil al the dry well/abandoned the highest ORO concentrati ers were identified. The aree is 

drywall/abandoned newer line, lo interterence freer petroleum sewer line and anat specifically for PCE, nuflicrentiyoharacrenizeii 
hydracarbuns No SVOC data haue Collected Several soil samples and 
been collected. analyzed lot SV005 and DRO, 

GRO-irrrpacled feil at boring MPG. One soil sample Item boring MPG Vertical and lateral extent et GRO Collected and analyzed soil No human health or ecological risbs 
detected elecated levels ol GROE in soit near this boring, samples from borings Is euafcate were identified lira area is 

Ihn vedroal and lateral notent el fuel sufficiently characterized. 
conlaminatron Also assessed the 
presence of PCE n sail at the 
hrghnsl OlIO concentrations. 

Soil and groundwater contamination Limired anatytroal data toi svmp Contaminant canoenlrahons in soil Collected and analyzed Soil Ido hirmas heallh or ecological risks 
at the svmps. discovered in the building daring and groundaater near Ihn samps samples trom borings to assess the were idenlrtied The area is 

demolition presence and entent of soil sufficiently charuclerized, 

No data woarlable for sump near the 
impound lot Collected a sediment sarepla from 

Ihn sarnp adjaweel to Iba impound 
lot und analyzed spedfically tar 
PCE, l'fra samp located near Bldg 
45-590 had been removed, 

Groundwater______________________________ 
Groundwaler neelanrinalion Analytical dala for toar sampling Source of PCE is groundwater. Installed upgnadrent aed The northern, southern and western 
throughout Ihn site rounds from three wells al the site. downgradient monitoring wells notent at PCE io gloundaalen has 

Spgnadient and downgrsdient (nleuen total). bean identifiera, Only PCE in 

entent of PCE in groundwater. grovndwalnr has been idanrfrail as 
Colleoled waren samples from all a risk, However, grwvndwatel rs net 
wells. currently used, nor intended retire 

talute, ana source et potable water 

55V 
DRO = Oìesel range organrvs. SIM = Seleotve ron macironing 
GO/MS = Gas vhnomatography/masn spoclrometry SVOC - Semivalatrle organic oompovnV 
GRO Gasoline range onganics VOC - VnlaIrle orgonic compound. 
PCE - Telrachloroetherre 



Table 4.2-2. Chemicals of Potential Concern as Identified in the Management Plan, Building 45-590. 

Type Source Media Carcinogens Noncarclnogens 

Monoaromatics Fuels Soil and groundwater None Diesel Range Organics (DRO) and Gasoline 
Range Organica (GRO) 

Chlorinated Solvents Groundwater Tetrachioroethene (PCE) None 
alrphatìcs Chloroform 

Metals Background Soil and groundwater Arsenic, lead (groundwater Chromium, mercury barium (groundwater 
only) only) 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

LocatIon-ID AP 3779 

Depth ft.) 0 5 10 15 15 20 25 30 35 
Field-IS 56,0969nO 96455965S0 9645596656 9645996701 9&4550695t 9645596951 0645597951 9645597 ISt 99459972S1 96455973S1 
Lab-ID Orkerta F96613510 196613011 F96613012 1696613013 1096613914 1096613015 1696613016 P96613017 1096613016 

sup 
Petroleum Hydrocarbons mg/kg) 

Gasoline Range OrgaSiCD 50-1O0 
Diesel Range Organics t0o-20O - 176 2/8 492 /630 - 

IoIaIiIe Organic Comp JKg) 
A,-omalic Vola/i/e Organics (AyOs) 

Totoene i6E66 5 u 2 J 5 u 25 u 25 U 25 U 5 u 5 U 5 U 

XylF6nS i 6E!6 5 u 6 5 U 25 U 25 U 25 u 5 u 5 u s u 

1,2,4-Trnnelhylbenzene 3 9E56 20 u 2 J 20 u 000 U loo U 100 u i J 07 J 20 u 

l.35-Trtmethytberszene 39ES6 2u u s J 20 u 100 u gos u 000 u 3 J 1 J 20 u 

n-Botylbenzefle 7.oE46 20 U 20 U 20 U /00 u too u ioo u 20 U 5 J 20 U 

sec-Botytbenzene 7 oE46 20 U 20 U 20 U 70 J 125 30 J 7 J i J 20 U 

1e0-Botylbenzerle 7 6E46 29 U 26 U 20 U lOO U loo U loo u 20 U 20 U 20 U 

4-tsopropytlotUene UA 20 U 20 U 20 u 80 J 180 30 J 09 J 2 J 20 U 

tsopropytbnnzenn UP 20 U 20 U 20 U 7 J 20 J ioo u os J 20 U 20 ti 
n-Propylbenzene 7 oE4 20 U 20 U 20 u loo u 40 J 105 u 3 J 20 U 20 0 

NaptithaLene 31ES9 29 U 20 u 20 u roo u too u iso u 27 4 J 20 u 

Ha/ogeeatnd Votati/e Ongaoss (HVOs) 
Tetruchtoroothene t2E36 5 U 5 U SU 25 u 25 J 25 J 5 U 5 u s u 

Trichloroetherle 58E30 5 U 5 u s u 25 u 25 u 25 U 5 u s u s u 

i,2-Dichloroethane 7555 s u 5 u 5 U 25 U 25 U 25 u 5 u s u s u 

Acetone 78Es0 50 1) 50 u so u 200 J 250 u 250 u 50 u so u so u 

Melhytene chloride osso6 IDO iou iou so u 50 u so u iou iou iou 

Organochtorine Pesltctdes 
detta-BHG UA - - - - - - - - - - - - - - - - 

4.4-ODD 270 
4.41-DDE loo9 
4.4-DDT 5906 . - - - - - - - - - - - 

EndosatlO sollare UA - - - - - - - - - - - - - - - - - 

Meltrocychlot 39OU - - 

i 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-595 DURING II-IR REMEDIAL INVESTIGATION 

Location-ID AP 3779 

Depth (II.) U 5 10 IS 15 20 25 30 35 
Field-ID Scresning 9645596551. 96455966SL 964559679L 9645I9605L 96455969SL 9645597051 9645597151. 96455972SL 9645597351 
Lab-CO CrIterIa 696613010 696613011 1696613012 696613010 696613014 1696613015 1696613016 696611017 1696613016 

cup 
SemI-VolatIle OrganIc Compounds (mg/Kg) 

2-MOIUyInaphIh5Ie6O 3IO 0,3 U 03 U 0.3 U 0.3 U 0.3 U i 5 U 0.3 U 03 U 0.3 U 

Anlhracene 23E36 03u 03U 03U 03U SaU 15U 03U 0.3U 03U 
Benzo(a)anlhracene o6 0 3 u 0 3 u 03 u o,a u 0.3 U i 5 U 0.3 U 03 u 0 3 U 

Benzo(a)pyrenn 000000 0 3 U 0 3 u 0.3 u o.3 U 03 u I 5 u o 3 U 03 u 0 3 U 

Benzo(b(flooranlhene Ooo 0 3 U 0.3 U 0 3 U 0.3 U 03 U i o u 0 3 U 03 U 5 3 U 

Benzo(g,h.ï)perylene UA 0 3 U 0 3 U o a u 0.3 U 0 3 U i 5 U 0 3 U 03 U 0 3 U 
Benzo(k)fluoranIhne 0,3 U 0 3 U o 3 U 0 3 U o o u i 5 U 0.3 U 03 U o 3 u 

Chrysene Sau 03U 03U 03U 03U 15U i3u 03U 03u 
FIcorool/leco 3)6 0 3 U 0 3 LI 01 U 03 U 03 J 1 5 U o a u 0.3 U 0.3 U 
Fluorene 31Cc 0 3 U 0.3 U 0 3 U 0 3 U O i J i 5 U 0.3 U 0.3 U 0.3 U 

Ind000(1.2.3-cit)pyrene 0 o0o 0 3 U 0 3 u o 3 U 0 3 u 0.3 U i 5 u o 3 U o a u 0 3 u 

Phenanlllrene UA 03U 03U 03U O1J Oli 15U 03U 03U 03U 
Pyr060 2ao 0.3 u 03 II o au 0.3 u o.3 u 1.5 u 03 Ii 0.3 u 03 U 

Bis(2-elhyTheyI( p5154(410 4 0° 0 I U J,0 0 a u o 3 u o i U i.6 O I U 6.0 1 s u o a u o a u o 0 3 U 

Metals(mg/Kg) 
Arsenic 2 36 - - - - - - - - - - - - - - - - - - 

Banoni 550c - - - - - - - - - - - - - - - - - - 

ChromIum 3O.,78OO 

Iron 2.3E36 
Lead 4000 - - - - - - - - - - - - - 

MerCury 23 
Silver 396 - - - - - - - - - - - - - - - - - - 

Notes: 
DUP Field 0001001e camp/u 
UveUnassIgned orunaoailable 
U = lOalyle 16101 Os/coleO Salon iup0060 in the nth0d reporin9 Civil (MRLI 
J - value re700ed is consiOcred al ellimale oalua 
6 = 649111e repelled wan addlsonally found peeseni in an associated method, lisp, aro/or insalu blank 
R I/circled 
- - = Analysis nOI perlonmed or sampls 

Screen,ngcnllena ADEC OST soll cleanup coco (ADEC 1695) 

one-lerrlir nl the EPA Region 306Cc EPA 1966/ Clrrae6om V) (35/lChnonrlom 1(1(78001 

'Scie mino onlorla EPAs Oie arup SOndatO 1011000 InI Soll /Wrlkenirg /995/ 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 

AT BUILDING 45-590 CURING THE REMEDIAL INVESTIGATION 

LocatIon-ID AP 3719 AP 3780 

Depth (19.) 40 45 50 0 5 15 20 20 25 
Fled-ID SoreeeIn 96455974S1 96a5597561 95455S76S1 96455977S1 96455970S1 96455970SL 064559t0SL 96455tt15L 96455902SL 

Lab-ID Criteria 096613019 096613020 096613021 096614917 096614919 096614919 096614920 696614921 096614922 

OUF 

Pelroleam Hydrocarbons (rag/Kg) 
Gasoline Range OrganIco 50-100° - 270 0 4 J 5 

Diesel Range Organics 100-200° - 205 35 18 68 

Volatile Organic Compounds (pg/Kg) 
Aromatic Volati/e Orgarocs (A VOS) 

Toloene 16E65 5U 5U 5U 5U 50 25Ui 5UJ 5U 5U 
)/y)enes 16E7° 5U SU 5U 5U 50 25Ui 5UJ 50 5U 
l2,4-Tnrnelhylbenzene 3 g° 20 U 20 U 20 U 20 U 20 U 70 J 20 U J 4 20 U 

I.3,5-Trirroethylbeneene 3 95 20 u 20 U 20 U 20 U 20 0 450 J 3 J 6 J 20 U 

e-Botylbnrrzerro 7 8E4° 20 U 20 U 20 U 20 U 20 0 lOO U J zo U J 20 U 20 U 

soc-Butyl566zono 7 804° 20 U 20 U 20 U 20 U 20 0 60 J 20 U i 20 U 20 U 

lert-Butylbenzerre 78E46 20 U 20 U 20 u 20 U 20 0 10 J 20 U i 20 U 20 U 

4-Isopropyllo/ueee UA 20 u 20 U 20 u 20 u 20 0 160 J 20 u i 3 J 20 U 

Isoprepylbenzene IJA 20 U 20 U 20 U 20 U 20 U 7 J 20 U i 20 U 20 U 

ri-Propytbeezene 7 0E4 20 J 20 U 20 U 20 U 20 U 40 J 20 U i 20 U 20 U 

Naplitlialene 3 105° 200 20 U 20 U 20 U 20 U 40 J 20 U J 20 u 20 U 

Ha/ogeoated Volatile Organico (H VOs) 
Tetrachloroetlrnne i 2E3 5 U 5 u s u o u 5 u 25 U i 5 Ui 5 U 5 U 

Trich/ereethenn 5 8E3° 5 U 5 U 5 u 5 u 5 U 25 U i 5 u i o u 5 U 

i,2-Dichloroethaeo 75g4 5 U o u 5 U s u 5 U 25 u i 5 u i 5 u 5 u 

Acetone 7 8E56 so u 50 u 50 U 50 u 50 U 200 i so u i 40 i 50 0 

Melhyleee çhIode 8500° 10 U 10 u io u io u 3 i so u J 10 U J 10 U io u 

Veganochlorine Pesticides 
detla-8HC UA - - - 

4,4-DDD 270 
4,4-DDE 190° 
4.4-DGl' 1906 - - - 

Endosultan sulfate UA - - - - 

Melhooyclllor 3900m 

0e 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Location-ID AP 3779 AP 3780 
Depth (VI) 40 45 50 0 5 15 20 20 25 

Field-ID Screening 90455974S1. 96455975Si 964SSSO6SL 9645591701 9645597851 96455979SL 9645595OS1. 9645596101 96455052SL 
Lab-ID Criteria 696613019 F96613020 F96613021 696614917 69661491e 696614919 F96614020 696614921 696614922 

DUP 
SemI-VolatIle OrganIc Compounds (mg/Kg) 

2-Melhylnaplrt)ialene 3iO 03 U 0 3 U 03 U 0 3 u 0.3 u O i J 0 3 u o 3 u o 3 U 
Anthracene 2 3E35 03 U o 3 u o 3 U 03 U 0 3 U O I J 03 U 0.3 U 0 3 U 

BenzO)a(anlhraCene o ogg 0 3 u o 3 u o 3 U 03 U 0 3 u O i J 03 U O i J 0.3 U 

BenzO(0)pytene 000801 03 U 0.3 Ii 03 U 03 Ii 0 3 U o.1 J 03 U 0 3 U 0 3 Ii 
Benzo(b)Iluoranlhnne o.088u 03 U 0 3 u o 3 U 03 U 0 3 u 0 1 J 0,3 U 0 3 u 0 3 U 

Benzo)g.h.i)pnrylene uo 03 U 0 3 Ii o 3 U 03 U 0.3 u o i J 0 3 u o 3 u o 3 u 
Borizo(k)fluoraiotliene ,gg9 03 U 0.3 U 03 U 03 U 0.3 U 0.) J 03 U 0.3 u o 3 U 

Clnryseno 03U 03U 03U 03U 03U O.2J 03U O1J 031) 
Fiuorantlneoe 3IO 0.3 Li 0.3 U 0.3 U 0.3 U 0,3 U 0.3 0 3 U o i J O 3 U 

F)6nr806 3lO 03U 03u 03U 03U o3u O.3U 03U 03u o3u 
Iodeno)I ,2,3-cd)pyrefle oaa 03 Ii 0.3 U 0 3 U 0 3 U 0,3 U O I J 0 3 Ii 03 U 0 3 U 

Phenanthrene UA 03 U o 3 u 0.3 u o 3 U 0.3 u 0.4 0.1 J 02 J 0 3 u 
Pyrene 23O 0311 03U 031) o3U 0.3U 03 O1J 02J 03U 
8is(2-elhyiheoyl) pirlhalale 4g9 03 U 0 3 u 0,3 u 03 U O i J 0.3 u o 3 U O i J 0 3 U 

Metals(mg/Kg) 
Arsenic 23° - 6 6 8 5 

Barium 5556 - - - - - - - - - - 56 50 00 76 

Chromium 39/78OO - 32 20 36 38 
trou 2.3E39 
Lead 400c - - - - - - - - - - IO J 10 J 10 J 10 J 
Mercury 2 

39 - - - - - - - - 0 07 J 007 J 0 07 J 0 00 J 
Silver 391 - - - - - - - 2 U 2 U 21J 2h 

Notes: 
00F Field dupliosile sample. 
AA = Unassìgned or unauaiiabio 
O Analyre 1 not descAed Velus reponed o tse method repor5ng hind (MOL), 
J Value repofled is Considered as estimare value. 
O = Anaiyle rope/ed eras addi100aily found proseo1 e an aCsociatnd method, sip, an/ion nnsare blank 
R = Reìyried 
- 

. Analysis noi perlomled ensample 

'Scneeoing unione ADEC LiST Soil cleanup 15005 (ADEC 1999). 

°Scrrenino u/lelia Qns'tCirth 01)66 EPA Rogion 3 ROCs (EPA 1096) Chlooriurn Vi )39(iChnomium 111)1600) 

Screening sorella OPA'rcinanup rOn/and Ion lead insult )Wiikening 1995). 



TABLE 4 0-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING TI-tE REMEDIAL INVESTIGATION 

LocatIon-ID AP 3180 AP 3781 

Deplh(It.) 30 55 40 0 5 lO iS 15 20 
Field-ID Scr#nning 96455903S1 95455964SL 95455965S1 9645558601 9645590751 564559nlSL 96455989S1 9645599001 96455991S1 
14h-ID Criteria 1<96614923 1<956<4924 696614925 1<96619605 096619606 1<966<9607 1<96619608 096619609 1<96619510 

SOP 

Petroleum Hydrocarbonn (mgJKg) 
Gasoline Range Organics 5Q1l - 5 U J 5 U J 5 U J 

Diesel Range Oogonios i00-200 26 21 4 u 

Volatile Organic Compounds (p9/Kg) 
Arome/IT Volatile Orgenrcs (A VOS) 

Toluene 16E65 2J 514 SU 2J 6 511 5U SU 5Uj 
Xylenes 16E?8 su su 5U 5U SU SU 50 su 5Uj 
i,2,4-Trimelhylbenzene 30E5< 20 u 20 u 20 U 20 U 20 U 20 U 20 U 20 U 20 u j 
1.3,5-trinrelhylbnn209e 3 955 20 II 20 U 20 U 20 u 20 U 20 U 20 U 20 U 20 U J 

n-Bulylbeozenn 78E4 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 U 20 u j 
sec.Bolylbenznne 7 5[46 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u j 
Ied-Butylbenzeee 7 8E45 20 u 20 U 20 u 20 u 20 u 20 u 20 u 20 u 20 u j 
4-lsopropy<tolsene UA 20 u 20 U 20 u 20 u 20 U 20 u 20 u 20 U 20 u J 
Isopropylbenoerre UA 20 U 20 U 20 u 20 U 20 U 20 U 20 u 20 U 20 U J 
n-Propylbencene 7 8E4 20 U 20 Ii 20 U 20 U 20 U 20 U 20 U 20 U 20 U j 
Naphtlialerre 3 1E5 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U J 

l-101ogn,r2Ied Vo/at,ln Orgacins (1-/VOS) 
Telrachtoroetlrene 1 2E?5 5 U 5 U 5 u s u 5 U 5 J 5 U 5 U 5 U J 

Trichloroolheee 59E?6 5 U 5 u 5 u s u s u 5 u 5 u i J 5 u J 

l2-Oichlnreelhane 7Ø55 su s u 5 U 5 u 5 u 5 u 5 U 5 u S U J 

Acetone 7 6ES6 53 52 30 j 140 so u so u so u 120 50 U j 
Methylooe chloride 8550 lou iou io u iou to u io u lo U lo U io u j 

Orgaoochtorine Peslicides 
della-BHC UA - - - - - - - - - - - - - - - - - - 

44-ODD 270 - 

4.4-DDE i90 - 

44-DOT too5 - - 

Endosullan su/tate UA - - - - - - - - - - - - 

MethooyChlor 39555 - - - - - - - - - - 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 CURING THE REMEDIAL INVESTIGATION 

Location-ID AP 3780 AP 3781 

Depth (ft.) 30 35 40 0 5 50 iS IS 20 
Field-ID screening 9645695SS1 0645550451 96455995SL 96455956SL 9645590751 96456908SL 95455989SL 9c455990SI. oca5SnoesL 
Lab-ID Criteria K96914923 K966t4524 096614925 626919605 K96619606 096619607 696619600 690619609 090919610 

OUF 

Semi-VolatIle OrganIc Compounds (mg!Kg) 
2-Melhylnaphthalene 0.3 U 03 U 0 3 U 5.3 U - - 0.3 U 03 U 03 U 0 3 U 

Anihracenn 2.3E35 0 3 U 03 U 0.3 U 0.3 U - - 0.3 U 03 U 0.3 U 0.3 U 

Benzs(a)anlhracene 50886 0.3 U 03 U 0.3 U 0.3 LI - - 0.3 LI o 3 LI 03 U 0 3 U 

Eeozo(a)pynene 50i 0 3 U 03 u o 3 U 0.3 LI - - 0.3 LI 03 U 03 U 0.3 U 

Benzo(b)Ilvoranthene o 0806 0 3 u o 3 u o 3 U 0 3 U - - 0.3 U 03 U 03 LI o 3 U 

Benzo(g,h.i)perylene UA 0 3 U 03 U 0.3 U 0 3 U - - 0.3 U 03 U 03 U 0.3 U 
Oenzo(k)Tvoranlflene o 0 3 U 03 u o 3 U 0.3 U - - 0 3 U O a u 03 U O 3 U 

Chrysene 03U 03U 03U O.3U -- 03U 03U 03U 03U 
Floorarrlhene 0.3 U 03 U 0.3 U O 3 U - - 0.3 U 03 Li 03 U 0 3 U 

Fisoreno 3tO O 3 U 03 U 0 3 U 0.3 U - 0 3 U 0 3 U 03 U 0.3 U 

Indeoo(1,2,3-cd)pyrene 00886 03 1) 03 U 03 U 03 U - 03 U 03 ii 03 U o 3 U 

Phenanlhro,ee UA 03U 03U 03U 03U -- 03U 03U 03U 03U 
Pyreno 235k 03U 03U 03U 03U -- 03U Sau 03U 03U 

Bis(2-elltylheuyi) phlhalule 4 66 5 3 U 5 3 U 0 1 J 0 1 U J.B - - 02 U J,B 0.1 U J,B 0 1 U J.B 0 1 U J.B 

Metals (m)t49) 
Arsenic 2.3k 

- 6 6 5 

Bariole 5555 - . - - - - - - - - - - 61 64 53 

Chrotrrism 35/7800° - 34 33 

iron 23E35 

Lead 4001 - - - - - - - - - 10 J IS J 8 J 

Mercury 2.3 - 0.06 J 005 J 0.1 J 

Silver -- -- -- -- -- 2U 20 2U 

Notes: 
SUP Field driploale temple. 
UAiUnanrigned Oron000iloblu. 
U = Analyte onot detected Vatuerepemled lotie method repUtIng limit (MOL) 
Jo Value reported is considered an estimate valut. 
O = cnalyta rope fled casa ddilionally ieiimrip resent tn en associated method, trip, andrer rinsato blank 
R = ReActed 
- . = AnalySiS not performed o, Sample 

Soreofliflg rUtena ASEC OST soil cleanup levels IASEC 19951. 

°Scrennlnn criteria one-tenth of ho EPA 9091011 3 ROCs (EPA 905) Chromium VI i30)lChronirurrn III )l000l 

Screening criltria EPAs cloancp rrda to, lead ja soil (Wilkening tenni 

© 

nag 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BuILDING 45-590 DuRING THE REMEDIAL INVESTIGATION 

Location-ID AP 3785 AP 3782 
Depth (ft.) 25 30 35 40 0 5 10 15 25 

Field-ID Screening 0645599251. 96455993SL 96455994S1. 9649699/SL 96455996SL 96455997SL 96455990SL 964599998L 964559I00SL 
Lab-ID Criteria 695610601 (96619902 696619605 696969604 695022097 696622609 (96622800 0066228/0 696622011 

Petroleum Hydrocarbons (mg/Kg) 
Gasoline Range Organics 5O-lOO 5 U J 5 U J - - - - - - - 5 U J - - - - 

Diese) Range Organics 105.20/n 4 U 4 U - - - - - - - 97 - - - - 

Volatile Organic Compounds (pg/Kg) 
Aroma/ic VOltjln Organics AVOs) 

Tolaene 16E66 SU 5U SU 5U 5U SU SU 5U 5U 
Xytenes 16E?6 sU 5U SU SU SU su 5U 5U 5U 
l,2,4-Trirnethylbenzene 3 956 2 J 20 u 20 u 20 U 20 U 20 u 20 u 20 U 20 u 

l,3.5-Tlielethylbenznoe 3.9E58 200 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

n-Bulylbenzeee 7 804° 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

sec-Bu)y)benzene 7 84 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 U 20 u 
tert-Botylboncene 7 804° 20 ti 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

4-Inopropyltelaene UA 200 20 u 20 u 20 u 20 U 20 It 20 u 200 20 u 
Iseprepylbenzene UA 20 U 20 U 20 u 20 u 20 u 20 U 20 U 20 U 23 u 
n-Propy)bonzene 7 20 U 20 u 20 u 20 u 20 u 20 U 20 u 20 u 20 u 

Naphlhalene 3 iE5° 200 200 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

Halogeoated Vo/at/e Orgao,cs (VIVOs) 
Telract/oroethene 12E3° 50 su S u s U su s u S U S u 5 u 

Tricfl)oíoeihene 8E3° U S U S u s u s u s u s u s u s u 

l,2-Dlchleloelhano 700° 50 su s u s u su s u s u s u s u 

Acetone 7 8ES6 40 J 30 J 50 u 40 J so u 50 U 50 U 50 u 40 J 

Methyteoe chloride 85uo 10 U 5 J IO u lu Lt IO u io U 10 U io u 3 J 

Ileganochlerlee PestIcIdes 
dnila-BHC uA - - - - - - - - - - - - - - - - - - 

4,4-DOD 2706 - - - - - - - - - - - - - - - - 

4.4-DDE /90° 
4.4-ODI igo° 

Endoso/tan sal/ale UA - - - - - - - - - - - - - - - - - 

Methonyctilor 39006 - - - - - - - - - - - - - - - - 

o 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGAI1ON 

Location-ID AP 3781 AP 3782 

Depth (ft.) 25 30 35 40 0 5 10 15 28 
Field-ID Screonifll 0045599261, 96455993SL 96456904SL s6dSS9snSl 96455996SL 96455997SL 06455996SL 96455999SL 964559IOOSL 
Lnb-iO Criteria 091(519601 0966/9602 1(96059503 /096619604 1(96622107 696622908 1(96622609 1(96622810 1(96622811 

Semi-Volatile Organic Compounds (mgtI(g) 
2-Melhylnapolhatene 3106 0 3 U 0 3 U 0 3 U 03 U 0 3 U 0 3 u o 3 U 0 3 U 03 U 

Anthracene 23E3° 0311 0311 03U 03U 03U 0.3U 03U 0311 0311 
henzo)u)anihracene o 000 03 U 03 U 0 3 U 03 Ii 03 U 0 3 U 0.3 U 0 3 U oa u 
Benzo(a)pyrene 000086 0.3 u o 3 U 0,3 U 03 U 0.3 U O 3 u 0.3 U 0 3 U 0 3 U 

Benzo(b)Iiuoranhlrene 068e 0 3 U 0 3 U 0 3 U 03 U 0.3 U O a u 0.3 U 0 3 U O 3 u 
henzo(g.h,iyterylene UA 03 U o 3 u 0.3 U 0 3 u o 3 u 0 3 u o a u 0.3 U 03 u 
Benzo)k)fluoranthene o 886 0 3 U 0 3 u 0.3 U 03 U 03 U 0.3 U 03 U 0 3 u o a u 
Chrysene /r 03 U 0 3 u 0.3 U o a u o a u o.a U 0.3 Ii 0.3 u o a u 
Fluorantheno 3106 0.3 u 03 U 0.3 u 03 U 0.3 U 0.3 U 03 U 03 U 0 3 U 
Fluorene 3106 03U 03U 03U 03U 0.3U 03U 03U 03U o3u 
Indeno(1.2,3-cd)pyleno 00886 0 U 03 U 03 U 03 U 03 U 0.3 U 03 U 03 U O a U 

Phenanthrene UA 03U 03U 031) 03U 03U 03U 03u 03U 0.31) 
Prene 2308 03U 03U 0,311 03U 03U 0.31J 03U 0311 03U 
Bis(2-ethylhenyl) phthalaie 4 

6 0 3 U 0 1 U J,B o i u J,B o.i u j,o 0 3 U 0 3 U 0 a u 03 U 0 3 u 

Metals(mg/Kg) 
Arsenic 2.36 5 3 - - - - - - - 5 - - - 

Bar/urn 550° 60 62 - - - - - - 56 - - - 

Chromium 39/7800° 33 25 - - - - - 37 - - - 

Iron 2 3E3° 
Lead 4000 iO J lo J - - - - - - 10 J - - - 

Mercury 236 0 06 J o 06 J - - - - 0.07 J - - - - 

Silver 9° 2 U 2 u 2 U - 

NoIes: 
SUPO Field domavate saflrpie 
UA Unassitned 01 unavailable 
U n Anaiyte is net detected 09/us leporino is the reetIlod 100001116 lInt MALI 
J Vaioo reported is conniderset an estimulo na/san 
O = Analyne reported was additionally round present in an associa/ed method, mp, and/or nnsate blank 
R = Rejected. 
-o Analysis noi podorered on sample 

°Soreenin9 cniemia ADEC OST sod cleanup 190911 bOUC 1995) 

°screr/ring cr1019 one-lenih clore EPA Region 30003/EPA 19961 Ctrromiurn VI (39//Chromium 10/7000) 
'Screenins cr/lena UPAs vilanos standard tor lead in Snil (Wulmemong /995) 



TABLE 42-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Location-ID AP 782 

Depth (ft.) 25 30 30 35 40 40 45 50 
FiId.ID ScroOflthQ 964559102S1 964559103SL 96a559lO4SL 9645591O5St. 964559106SL 964559106SL 9645G91Ú7SL 964569106SL 
Lab-ID CrtrI K96622812 K96622813 K96622014 <96622ß15 K96622816 K96622816R K96622617 K96622818 

01W REP 

PetroIum Hydrocarbons (rnglkg) 
Gasoline Range Orgns 50l00 5 J .1 s u i 5 U J - - - - - - 

Diesel Range OrgriCs l0O-20O 4 

foItiIe Organic Ccnpounth p9/Kg) 
ArÖnaYic Vo(We Ognics (A VOs) 

Toluefle 16E6 5h 5U 5U 5U 5U -- 5U SU 
Xylenes I 6E7 5 u 5 u 5 u 5 u SU - - 5 u 5 u 
1.2,4-TrinelhyIbenzene 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

l3.5-TinithyIbeo.ene 3 20 u 20 u 20 u 20 u 20 u - - 20 u 20 u 

n-ButyIbenene 8E4 20 u 20 u 20 u 20 u 20 U - - 20 U 20 u 

sec-Butylbenzene 7 8E4 20 u 20 u 20 u 20 u 20 u - 20 u 20 u 

tert-Bulylbenzene 20 u 20 u 20 u 20 u 20 u - - 20 u 20 u 

4-sprnpyItoIene tiA 20 u 20 u 20 u 20 u 20 Ii - - 20 u 20 u 
IsopropyIbnzene UA 20 u 20 U 20 u 20 u 20 u - - 20 u 20 U 
n-Propylbenzene 7 8E4 20 u 20 U 20 u 20 u 20 u - 20 u 20 U 
NphIhIefle 3 IE5 20 u 20 u 20 U 20 u 20 u - 20 Ii 20 u 

Haloge,atd Vo!aWe Orgaks (HVÖs) 
TeIrchIoroethene 

I 2E3 5 U 5 U 5 U 5 u 5 U 5 U 5 U 
TnhloroeIhe,e 5 8E3 5 u 5 u 5 ii 5 u 5 u 5 u S u 
L2-DchIoroethane 700e 5 u S u 5 u 5 u 5 u - 5 u 5 u 

Acetone 7 aE5 50 U 50 U 50 u 50 u so u 50 u 50 u 
Methylene thloride 8500 lo u io U 10 u io u iou - - lo u 3 J 

Orpanochiorine Pesticides 
delta-BHC UA - - - - -. - - - - - - - - 

4,4-DDD 27O 

4.4-ODE igo 

44-Obi io 
Endcsuffn slIaIe UA - - - - - - - - - - - - - 

Methoxychior 333 - - - - - - - - - - - - - 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45.590 DURING TRE REMEDIAL INVESTIGATION 

Locatlos-ID AP 3782 

Depth (tI.) 25 30 30 35 40 49 45 50 
Field-ID Screening 964550102SL 96450610301 964059t040L 06455910501 064559106S1 90455910601 56455010701 96455910601 
Lab-ID CrIteria 696622812 696622813 606622614 696622815 (06022916 60692201cR 696622882 (96622818 

OUP REP 

SemI-VolatIle OrganIc Compounds (amg/Kg) 

2-Methylnaphlhalene 3106 03 u o 3 U 03 U 03 U 03 U R 03 U J 0.3 U 03 U 
Anlhracene 23E3t 03U 0319 03U 0311 O3UR O3UJ 0311 03U 
Bnnzo(a)an)hraceee o 088 0.3 Ii 0 3 U 03 u 03 u 0.3 U R 0.3 U J 0 3 U 0 3 U 
Bnnno(a)pyrnnn o 0000 0 3 U 0 3 U 03 U 03 U 0 3 U R 03 U J 0 3 U 0 3 U 
Benzo(b)Iluoranthene o 0801 0 3 U 0 3 u 0 3 U 03 U 0 3 U R 03 U J 0 3 U 0 3 U 

88920(g,h.l)pnrylnne UA 0 3 U 0 3 u o 3 U 03 U 0 3 U R 0 3 U J 0 3 LI 0 3 U 
Bnnzo(K)I]uoranlhnne o 08 0 3 u 0 3 U 5 3 U 03 U 0 3 U R 0 3 U J 0 3 U 0.3 U 

Chrysene 9ß5 03U o3u 03U 0311 O3UR 03uJ 03U o.3u 
F)unranllinno 0 3 U 0.3 11 0.3 U 0.3 U 0.3 U R 0.3 U J 03 U 0.3 u 

Fluorene 3l0 0 3 U 0.3 U 0.3 U 03 U 0 3 11 R 0 3 U J 0 3 U 0.3 U 

Indnno(1,2.3-cd)pyrnnn O 08& 0311 0311 03 U COU 03 Ii R 03 Ii J 03 u o 3 U 

Phenanlhrene UA 0311 03U 0311 COU O3UR O3UJ 03U 0311 
Pyrene 2306 03U 03U 0311 03U O3UR o3uJ 03U 0.311 

Eis(2-nlhylhnnyÌ) phthalate 46 03 U 03 U 0.3 U 0.3 U 0.3 Ii R 03 (ii 03 U 0.3 u 

Melds (org/Kg) 
Arsenic 236 6 5 - - - - - - - - - - 

Bariarn 5506 75 65 - - - - - - - - - 

Chromium 3O/780O 41 27 - - - - - - - - - - - - 

roll 2 3E3° 
Lead 400e loi O J - - - - - - - - - - - - 

Mercury 23 0.00 J 0 07 J - - - - - - - - - - - 

Si/ver g9 _JL ..!L I 

NoIes: 
DUP n Field dcplrnalesample 
JA n Unassigned na unavailable 

U Aralytn is rel delaeted Varue repelled is ene method rapodrog limit (MOL) 
J = Value 10601154 is considered an estImare value. 
e Analyte repelled oar additinra0y found present aun assonraled method. ifip. anwar unrats blank. 
R = Relented 
- . = Analysis noi pedomrnd on sample 

Screenrng cUlera ADEC UST soll cleanup tools )PrDEC rocs) 
5Snleenrrg coilana ore-tenth 01 Ihn EPA Rs/ron 3 00Cc (EPA lOOR) Chromium VI /ZoyChronlrum 111(7000) 

'Ocreerinpcnleria EPAe cleanup slandard loi lead in cori (Wllksnrng 1095) 

1Scrennrng nrilnria EPAs clnanup ntardurd loI laud in toil )Wilkrrrng 1095) 



TABLE 42-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING TI-lE REMEDIAL INVESTIGATION 

Location-ID AP 3783 AP 3784 

Depth 108.1 lo lo 05 25 lO lO 15 35 
Field-ID Screening 9645591I1SL 

I 

964559112SL 964559113SL 96a569115SL 964559tI6SL 9645591196L 964559120SL 96455912461 
Lab-ID Criteria 696626921 

F 

696626902 096620963 096626904 696620906 096626907 696626910 (96628909 
DIIP Due 

Petroleum Hydrocarbons ImgIKgI 
Gasoline Range Organics 50_joSa 708 J 162 J 5 U J 5 U J 5 1) J - - 5 Ii j 5 U J 

Diesel Range Organics 100200e 308 - 4 4 U 22 4 u 4 4 U 

Volatile OrganIc Compounds pgll0g) 
Aromnlic Volaille Oranics (AVO9) 

Tokleoe 
i 6E66 25 U 5 0 5 U 5 U 5 U 5 U 5 U 

Xylenes 6E76 25 U - - o o s u 5 u s u 5 U 5 u 

l,2,4-Trireeihylberlzene 39ES6 700 U - 20 0 20 u 20 U 20 U 20 U 20 u 

1,3,5-Trirunihylbenzene 39E59 60 J 20 U 20 U 20 U 20 U 20 U 20 u 

n-Bulylbenzene 7 45 IO J 20 U 20 U 20 U 20 u 25 U 20 U 

sec-Bulylhenzeoe 7 49 20 J - - 20 U 20 U 20 U 20 u 20 U 20 U 

lert-Butylbeneene gEg6 ISO U - - 20 u 20 u 20 u 20 U 20 u 20 U 

4-Isopropyllnlcenr liA 100 J - - 20 U 20 Ii 20 u 20 U 20 u 20 U 

lsopropylberrzeee uA loo u - - 20 u 20 U 20 u 20 u 20 u 20 U 
n-Prcpylbeneene 78E-l6 tOO u - - 20 u 20 U 20 U 20 U 20 u 20 u 

Naputhaleee 30ES6 IOU u - - 20 Ii 20 U 20 U zou 20 u 20 U 

Halogenaled Volaille Organics (HVO0) 
Tetrachiororlheer 1 2E36 20 J - s u 5 U 5 u 5 u S U S U 

Trictrloroeticrnr g9 25 J - 5 U 5 U 5 u 5 u 5 U S U 

i,2-Dichloroethane 700c IO J - - SU 5 U 5 u Su U S U 

AcetOne 7 
5h59 250 u - - 50 u 50 u so u so u 50 0 so u 

Melhytene chloride 85006 sou - - IOU IO U io u iou io u io u 

Orgatneeblenine Pesticides 
della-8HC UA - - - - - - - - - - - - - - 

4,4-DOD 270b - - - - - - - - - - - - - - - 

4,4-DDE 195b - - - - - - - - - - - - - - 

4,4-DOT 190D - - - - - - - - - - - - - - 

Endosultan sulfate UA - - - - - - - - - - - - - - 

Melhooyctclor 39000 - - - - - - - - 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING TUE REMEDIAL INvE5rIGA-rIoll 

LoatIon4D AP 3783 AP 3784 

Deplls(ft.) io io 15 55 IS 10 15 35 
Field-ID Screening 964959IIISL 964559112SL 964559113SL 96455ul15Si. 064559I18SL 9645551195L 9Oan50l200L 964559124SL 
Lab-ID Cr10813 596625901 F96628902 896628908 805620go! 590825910 59662n9n9 

Semi-Volatile OrganIc Compounds (mg/Kg) 

_bSoj_OSß2nSO4 

2-Meihyinaphlhalene 3g51 IS u - 0.3 U 03 U 0.3 U 0.3 U 03 U 03 U 
Anihracene 23E35 15U -- 53u 03U 03U 03u 03U 03U 
Oenzo(e)anlhnacene o 088° 1 5 U - 0.3 U 03 U 0 3 U 0 3 Ii 03 U o 3 u 

Oenzn(a)pylnne 000081 1 5 U - - 0 3 U 03 U 0.3 u 0.3 U 0.3 U 0 3 u 
Oenzo(b)Iiaoranlhene o 0009 I 5 U - - 0 3 U 03 U 0 3 u o 3 u 0 3 U 0 3 U 

Bnnzo(gh.i)pnrylnne UA I 5 U 0.3 U 03 u 8 3 u o 3 u o 3 u o 3 u 
Benzo(k)Iuoranlhene 0.088 1 5 u - 0.3 u 03 u o 3 u 0.3 u 03 U 0 3 U 

Chryseno I5U -- 03U 03u o3u o3u 03U 03U 
Flooranlhene 3100 I5U -- 03U o3u 03u 03U 03U o3u 
Fluornroe 3150 1.5 U - 0 3 U o 3 U 03 U 0.3 u o 3 U 0 3 U 

)ndeno(1.2,3-cd)pyrene 00886 15 u - - 0.3 u 03 U 0.3 U 0.3 U o.3 u o 3 u 

Phenanlluene UA I 5 u - 0 3 U 0.3 U 03 u 0,3 u D.3 u o 3 u 
Pyrnne 230k 15U -- O3IJ 030 03U 03U 530 03U 
ßin)2-elhylhneyl) phlhalale 46° Is u - - 0.1 J 03 U 01 J OE3 u 0.3 Ii 03 u 

MeIaI(mg/Kg) 
ArSenic 23° 6 - - 7 6 18 - - O O 

Baniuno 5500 45 - 89 52 71 - - 54 41 

Chroorojung 39R8° 26 - - 27 21 37 - 25 28 

Iron 23E36 - 24000 20600 33000 - - 22100 20500 
Lead 400n 5 - - 9 5 7 - - 5 4 

Mercury 23° 0.09 J - - 0 06 J 007 J 006 - - 006 J 02 U 
0/loor 39 IO U [ 2 u 2 u 21/ 2 u 2 U 

Notos: 
DUP n Field duplicate sample 
liA = Unassigned or unavailable. 
U = Anal/le is noi delecled Value reponed 080e method nepodifl5 liiTIil )MRE) 

J = Value rnperled is considered an cremate value 
O = Anal/le repoma was addilunaly found preenni In 19 assoderei nnntliod, lop, andívrrinuale black 
O = Re/loIca 
- - Anelynis noI perloneud on Sample 

Screeningonlen'e ADEC LIST Soil cleanup revels IADEC 19951 

500nreninry corona nne-lerAS uil/e EPA Region 360Cv lUPA 006F Chronnioel Vl/31/tclnrvmwim el i7eEdi 
'Screening mirona EPOS cleanup uidreand or lead in soil /Wirliening 1915/ 



TABLE 4.2.3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Locgllorr-ID AP 3064 

Dnplh(ft.( 5 lO 15 15 25 25 30 30 
Field-ID Screening 97B704001SL 970704002SL 978704003SL 97B7U40125L 9TB7O40050L 970704009SL 9757040065L 970707010SL 
LeO-ID CrIinrIe 1(97737401 1(57737402 1(97737403 1(90737405 1(97737404 1(9713740 1(97707405 1(97707407 

Due SUP OUF 

I'etroleunr Nydrocgrbons (mg/Kg) 
Gasoline Range OrganAs 50.105e 5 U 5 U 5 U - - 5 U 5 U 5 u - 

Diesel Range Organics i 0C20Oe 49 30 o j 7 4 J is - - 

"ulatile Orgunlc Compounds (9J 
4roeeaic Volaille CeganioS (A Vos) 

_________ 

ioloene 
i 6E65 U 5h s u - - SU - - 5 U S 

Xyíeees i.6E75 u su s u - - s u - - 5 U SU 
I.2,4-Trimnlhylbenzene 39ES5 20 U 20 U 20 u -- 20 u - - 22 U 20 U 

l.3,5-Trirrrnlbylbeezerrn 20 u 20 u 20 u - - 20 u - - 22 U 20 U 

e-BolylbeFzene 7ß545 20 U 20 u 20 u - - 20 U - - os u 20 u 

sec-Oolyibonzene 7 8E4° 20 U 20 U 20 u . - 20 U - - 20 U 20 U 

tnrt-Bclylbenzeoe 7 804° 20 U 20 u 20 u - - 20 u - - 20 U 20 u 

4-Isopropyllolenrin AA 20 U 20 u 20 u - - 20 u - - 20 U 20 U 

Isopeupylbenzeoe EA 20 U 20 u 20 u - 20 U - - 20 U 20 U 

e-Propylbenzerrn 7 BEd5 20 u 20 U 20 U - . 20 U - - OU U 20 U 

Naphlhalene O1ES° 20 u 20 U 25 U . - 20 U - - 20 U 25 U 

HafognnUied Volai/e Orgaeon (Hl/Os) 
Tnlrachloeunliinnn I 2E35 5 u u u 5 U - 5 U 5 'u b U 

Trictlloroettleee S8E3 u u s u s u 5 U - s u 5 U 
I,2-Dichl000eltlane 75Q5 

S u s u 5 U - - 5 U 5 U u U 

Aeelone 7 8E5° 50 u so u 50 u - - 50 U - - so u so u 

Mnlhyl000 chloride gg5 iOU IO U 5 J, B - - u J. o - - 5 J, O U J,0 

('0,5gnuohIurine PestIcIdes 
dnjla-BHC UD 15 U IO U i J - - O B J - - I J 07 J 

4,4-DOD 2 J I J 10 U iou - iOU 0.4 J 

4,4-DOE g° i i iou lu u IOU iou io u 
4.4-DOT 945 74 iou IO U iou - - iou io u 
Endusolfan soliaie 04 2 i io u io u - - to u - - 10 U IO U 
lstelhoeyeillor 3500° 4 J 20 U 20 U 20 u os u 20U 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING TI-lE REMEDIAL INVESTIGATION 

Location-ID AP 3864 

Depth (ft.) 5 10 15 15 25 25 30 30 
Field-ID Screening S7910400ISL S70704002SL 9707n400391. 978704062SL 97070400591 g7870a00901 97870400651 S707040l0Sl. 
lab-ID tritata n97737a0t 697737402 697737403 697737400 697737404 K9773740 697737405 097737407 

OUP OUF DLJP 

Semi-Volatile Organic Compounds (mgiKg) 
2-Metlnylnaphlhaiene abt 03 u 03 u 0 3 u - - 0 3 u - - 03 u o 3 U 

Anthracene 23E3° o a u o.a u o.a u - - o a u - - 03 u oa u 
Benzn(a)anlhraceee 088° 03 u 0 3 u 0 3 u - - 0 3 u - - 03 U 0 3 u 

Be970(a)pyneee 000800 03 u 03 u o 3 u - - 03 U - - 03 u o 3 u 

Bennn(b)looranlhene 0 0000 0 3 u 0,3 U O 3 u - - 0 3 u - - 03 u o.a u 
Bnnnn(g,h.i)perylerre UA 004 J 03 u 0.3 u - - 0.3 u - - O3 U 0.3 U 
Bnnzn(k)iloonanlherre 0 80° 0 3 U 03 u o.a u - - 03 u - - 03 u o a u 
Chryseire 031) 03U 03u -- 03U -- 033 03U 
Fluoraniheee 3100 0 3 u 03 u 0.3 u - - 03 u - - 0.3 U 0 3 u 
Ficrnrnnn alo9 0.3 u oa u o 3 U - - 03 u - - 03 U 0,3 U 

Inrinmo(I.2.3-nd(pyeenn 00880 004 JO 03 u 0.3 u - - 03 u - - 03 u 03 u 
Phenantlrrene UA 0 3 u o a u o a u - - 0.3 u - - o 3 u o.a u 
Pyrene 2300 007 J 03 U 0.3 u - - 0 3 u - - 8 3 u o.3 u 

Bis(2-ethyiheeyi) ph/ha/ale 4 60 o a u o 3 3 03 U - - 0 3 u - - 0 3 u o a u 

Metals (mgiK9) 
Arsenic 2.3° 7 7 h 4 6 - - s - 

Baícrnr 5500 157 49 74 62 74 - - lIa - 

ChromIum 39/78000 48 32 41 44 35 - 29 
1100 23030 35540 30700 33600 33800 28800 - - 24300 - - 

Load 4000 03 7 6 5 7 - - 7 - 

Mercury 23° 008 J 0,1 J 009 J 009 J 008 J - - 006 J - - 

Silver 2 u 2 u 2 u 2 u 21J - - 2 u - - 

Noies: 
OUF = Field duplicata sample 
90 = Unassigned or unavailable 
o Aflaliflols noldelenlod value reponed rs Ihn method reporting limit (MALI 
in value 0501100 is nonsldered an nntmate valua 
B = Analiro reported eras addrtonally found presentir an assnnialed malhod. try. and/Sr rinsate blank 

R = Anlenled 
- - r AnalysIs nor performed ne sample 

ScFoenivgctrn'a ADEL OST nnll cleanup levels (ADEC 1995/ 
°Snreeningcnlelia nne-laciO 0110e EPA Region 3 ROCs (EPA 7996). Chromium UI (39)lCnromìum 111178001 
ronreening n/lena EPA'S Ueanuc sedard tot lean in soll IWiliceninn lnnbi 

© 

IC 



TABLE 42-3 ANALYTES DEtECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Locatlora-ID AP 3071 AP3872 

OepIh(ft.) 10 70 90 190 lO iO 00 110 I 125 125 

Field-ID Screening 904553323S1. 9045590260L 9c45590325L 904559033SL 904559042SL 904559053SL 904559046SL 98455905051. 96455905I5L 0645590525L 
Lab-ID Criteria 69600267-001 K9600267003 F9600267007 1(9600267-206 F9603366004 69600369-010 F9600366005 69600366-007 69800366-006 69800366-009 

OIJP slip 
Petroleum Hydrocarbons mg/Kg) 

Gasoline Range Organics 50100g 5 U 5 U 5 U 5 U - 5 U 5 U 5 U 5 u 

Diesel Range Organics ioO_200a - - it 5 5 io u io u 3 j - IO U - - 

rroìatlle OrganIc Compoaarlds (pg/Kg) 
Aromatic Volatile Orgasms (Ayos) 

Tolueno 16E61 5U SU SU SU SU -- 5U 5U 5U 5u 
Xylenes i6E79 SU 5U 5U 5U -- 5U 5U 5U su 

1,2,4-Trimethylbenzene a 9E& 20 U 0.7 J 20 U 20 U 20 U - - 20 U 20 U 20 U 20 u 

1.3,5-Tnimelhylbenzene 3gEOt 20 U 20 u 20 U 20 U 20 u - - 20 U 20 U 20 U 20 U 

n-Oatylbenzene 7 8E41 20 U 20 U 20 U 20 U 20 u - - 20 U 20 u 25 U 20 U 

sec-Bulylbeozene 78E41 25 U 20 U 20 U 20 U 20 U - 20 U 20 U 25 U 20 U 

Ieri-Butylbenzene 78E44 20 ii 20 U 20 U 20 U 20 Ii - - 20 U 20 U 20 U 20 U 

4-lsopropyiloleene JA 20 ii 20 Ii 20 U 20 U 20 U - 20 U 20 U 20 U 20 U 

isepropylbeoznee UA 20 U 20 U 20 U 20 U 20 U - - 20 U 20 U 2u U 20 u 

n-Propylbenzeoe 94 20 U 20 U 20 U 20 U 20 U - - 20 u 20 U 20 U 20 u 

Naphthalene 3 1E51 20 U t J 20 Ii 20 u 20 u - - 20 u oc U 20 U 20 u 

1./alogenatcd VolatIle Organics (HVO0) 

Telrachloreethene i.2E39 5 0 s u s u 5 u 5 U - - 5 U S u s u s u 

Tnichloroelbene 5803 s o s u 5 u 5 u 5 U - su 5 u s u s u 

i,2-Dichlorcelhane gg6 
O LI 5 U s u s u s u - s u o u s u o u 

Acetoso 78E59 50 U 50 u so u 50 U 50 U - - 50 U 50 Ii 50 u 50 u 

Melhylene chloride 0500e los IO u to u iou io u - tou iou iou iou 

Organocltlorine Pesticides 
della-ORO UA -. - - - - - - - - - - - 

4,4-DUD 270 - - - - - - - - 

4,4-DDE ion5 - - - - - - - - - - - - 

4,4-DUT iü - - - - - - - - - - - - - 

Endosaltan ul/3Ie uA - - - - - - - - - - - - - , - - 

Methonyctdor 39006 - - - - - - - - - - 

Sc 



TABLE 4.2-3 ANALYTES DETECTED IN SOIL BORING SAMPLES COLLECTED 
AT BUILDING 45-500 DURING THE REMEDIAL INVESTIGATION 

Location-ID Ap 3811 AP3B72 

Depth(It.) lo 70 90 110 10 10 50 110 125 125 
FIeid.lO Screenino 9845590230L 9845590280L 98455903201, 984559333SL 9845590425L 96455905301 984559046SL 98455905001 98455905191 944559052S1 
166-10 CniO4ela 09800287-001 09400267-693 00600207-007 09600287-008 09400366-004 09600366-OlO 09800366-005 09600366-007 09800366-068 09800366.009 

SemI-Volatile Organic Compounds (mg)Kg) 
2-Melhy)ceaphthalecee 39g0 - - û 3 u o 3 L) 03 L) 0 3 ii 03 L) 03 L) - - 03 U - - 

Aniiocucene 2.363° -- 0311 0311 0311 0311 03U 03U -- 03U -- 
Benzo(a)anthracene o oto - 0 3 U 0,3 U 03 U 0 3 U 03 U 0,3 U - - 0 3 u - - 

Benzo(a)pyrerre o 0088° - 0 3 u o 3 u o 3 u 0 3 u o 3 U 03 U - - 0 3 u - - 

Benzo(b)fluorantioene o,008° - - 0 3 u o 3 u o 3 u 0 3 u o 3 u 0 3 u - - 03 U - - 

Benzo(8.h,i)perylene UA - 0.07 J 0 3 u o 3 u o 3 u 0.3 u 0.3 u - - 03 U - - 

Benzo(k)fluoranihene o 
88n - 0 3 U o 3 u o 3 u o 3 u o 3 u o 3 u - - 03 U - - 

Chryserre o° -- 03U 03U 03U 0311 0311 03U -- 03U -- 
Fiuoranihene 310° - 0 3 1) 0 3 U 03 U o 3 U 0 3 U o 3 U - - 03 u - - 

Fiuorene 3106 - - 0311 0311 0311 0311 0311 0311 -- 03U -. 

indueo(i,23-cd)pyrene o.oao° - 03 u o 3 U 0311 0.3U 03 U o 3 U - - 0.3 U - 

I'henanthrene UA - - 0.3 U 0.3 U 0.3 U 0.3 U 0,3 U 03 U - - 0.3 U - - 

Pyrene 230° -- 03U 03U 03U 03U 03U 03U -- 03U -- 

Bis(2-eihy)iieoyi) phiiia)aie 4 6° - 0.3 U 0,3 U 03 U 03 U 03 U 0.3 U - - 0.3 U - - 

Metals (nrglKg) - 

Arsenic 23° - 4 4 4 6 0 5 -- 4 -- 

Barium 550° 56 43 54 57 56 40 - - 25 - - 

Chromium 39I7800 - - 46 41 36 34 34 22 - 22 - - 

iron 2 3E3° 20500 32200 27500 20100 29400 22600 - - 18800 - - 

Lead 400° 5J 6J 6J 7 7 7 -- S 

Mercury 230 - 0 05 J 0 04 J 0,04 J O I J 006 J 06 - - 0 02 J - 

Sliver 390 
- 2 U 2 U 211 2U 0 7 J 2 U - - 2 U 

I 

Notes: 
Sup = Feld duplicate Sample 

06 = UrassiOned er urrecailabie 
U = Atralyte ¡1901 dotecied VOue reported r rete tenSed report14 lonit (MRL) 
J = Value reported is ccnsidered an eslmaie catee. 
Bu AnclOte reported was addi000aliy tonnI Fresenlin anassecialed method, Up, and/or lineale blank 
Ru Relented. 
- - = AnalySis nel periormed ensample 

Screening oflietia A0EC UST soil cloanup muelo )ADEC 1995), 

5Screen:ngcn'Iena one-leo/h 01199 EPA Region 3 RBC ¡EPA 1996) Chromium VI )39)lChrumicro 11117600) 

'Screening cnlena EPAS cleanup saodard for lead in Soil )Willrening 19951 

ceo 
t-09 

fed 
cc 
cc 



OU-D 
33400 

TABLE 4.2-4 ANALYSES DETECtED IN SEDIMENT SAMPLES COLLECTED FROM THE SUMP 
AT THE CONCRETE WASH PAD AT BUILDING 45.650 DURING THE REMEDIAL INVESTIGATION 

Location-ID Soerp st Concrete Wash Pad 
gola-IO 9595S66490964S6910450 964S591345P 964S5S13550 
Lab40 <9(613009 Ln225-t (96684405 696689404 

Senspie DOSO ScnOoniSrg 9/26/96 10/25/96 0/26/96 '0/25096 

Iletreleosa Hydrocarbons /1mg/Kg) 

Gasoline Range Organ/cs 55100° 13 28 36 J 44 J 

Diesel Range Onganics 100.200° 39.000 15.000 24,000 J 22.000 J 

"olatile Organre Coespeunde (pg/Kg) 
Amurallo Vslat,le Organu5 (AVOo) 

Oonaeno 500'. 2 203° 230 70 303 J 300 J 

Ettrylbanoene 7UE5° 9.100 34.000 8.00D 12,000 

Toluene t 066' 16,000 06,000 27,000 23.000 

Xyleflet r 6E7° 40,000 174,000 23,000 66,200 

Naplrtholene anos' 11,000 na 19,000 10.005 

r,2.9.Tnnrelnylbenoerne 39E5° 22,000 na 32.000 30,000 

r 35-Trinrelrtylbenaerle 39058 6.300 no 11,000 10,000 

/sOprOpylbe000lne 1JulI 1.100 tra 4,000 2.000 

n-Bulylbenzene /,0E4' 100 U na 3.000 3.000 

n.Pmepylbeeaene 7.8E4' 3.400 na 5,000 4.000 

sec-Bulylbenrene yoOa° 6GO na 2,000 2.000 

Iert-Uatylbenoeno n opg' 130 na 2,000 U 2.000 U 

4-lsoprSpyItoluene 04 900 na 2,000 2.000 J 

Halogenaled Volati/e Organ/cs INI/Os) 
Chloroernane 2.204° 25 u o 4 i 500 U Soo U 

1,n-Di055lOrOnthane gpg° 50 22 5200 5000 
l,2-DlChlsrnelhane 25U 6,6 0 300 J 5000 
Tetraohlomathena I 263° 390 07 500 J 600 

1.n,1.TnohlOroeunane 600e 45 060 500 U soo U 

Acetone zoos' 960 350 5.000 U sooU u 
2-Oulanone 4 370 99 2,000 U 2000 u 

Sarei-Volatile Organic Compooede mg/Kg) 
Pol/09yc110 Ammalio Hydmcarborrs (VAHe) 

Ngp0tltolene 310° 3 J na 13 13 

2.Melhyleaphlhalornn 310° J 30 26 

Apanaphlhene 470 3 na 6 0 

Anllrnacano 2 363° II na 26 26 

Senzo(a)anlhracene ucao' 23 J na 3 72 

Oenzola)pyrene o 006e' na J rs a J 41 J 

Renze(b)fluorsntlrene 0000° 14 J (5 J 45 J 

Benzelg.rL//cerylone UA 5 J no 31 J 25 J 

Uenzo)k)luorDnthene 0880° 17 J na 06 J 42 J 

Chnyseno 20 J ro 87 Su 

Otbenaula.h/anthracene 00000° 2 J na 50 u Go u 
Dibenaolunan 31° 1 J na 5 5 J 

Flaoranthenn 310° 49 J na 160 140 

Fluornne 310° na 14 13 

lndeeoll,2,3-pd/pyrene 0.000° 6 J na 33 J 27 J 

Phenanllrreee 04 39 J na 75 

Pyrenn 230' 51 J na 140 J 150 J 

Bertayl btayl phlhaiale UIl 2 J na 50 U 7 J 

8is12-elhylflenyl/ phlhalate 46° 3 JO na 14 J 16 J 

0i-n-bulyl phlhalale gpS 6 U na 2 J 2 J 

Notes' 
OUPF,eiddnciioaiesanrye oa-norerasoaaanrpie 
u=Anaiylntsnor OalecleO 

S. ana5me repones ace atdriroralu buns present in an asssurales rr,eibrrd. Irr anwnmrrrrso Stark 
riS - Target aro/Ile noi acallaDa <Irin 04 sample onoimia. 

Sn/nOurlera 4300 USI Suri c/esnuo tacets /4200 995/ 
rl lIre EPA OnorI, 3 neck/Epa 1096/ 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45.590 DURING THE REMEDIAL INVESTIGATION 

Localion-ID AP3439 AP34.40 AP3441 AP3467 AP3469 AP3469 

Field ID 964559136GW 964559640GW 964659130GW 984559026GW 9645591255W 964559153GW 90i559041GW 964559132GW 

Leborelory ID 696693401 696708602 696704501 6900024506 696680262 696742303 6980036603 696607903 

5nrpIO Dite Screenlna 60/28696 11/1/96 60/31/96 1/13/98 60/22/96 11/14/96 1/16/98 10/24/96 

Petroleum Nydrocarbons (1iglL) 
Gasoline Range Organics is' 50 U 50 U 50 U 50 U 50 U 40 J 50 U 50 U 

Diesel Range Organico 15' loo U 41 J loo U 26 u J,B loo u 74 J 40 U J,8 100 U 

VolaIlle Organic Compounds (pglL) 
Aromatic Volatile Organics (A VOs) 

Benzene 15'. 036',5' 0.5 U os u 05 U 0.5 U 0.5 u o 5 u 05 U o 5 u 

Ethylbenzene 1300', 700' 0,5 u os u 05 U 05 u 0.5 u o 5 U 05 U 0.5 u 

Toluene 750' 1000° 0MO u J,B 0.2 u J,B 0.5 U 0,09 u J,B 0.5 u o 5 u o 3 u J,B 004 J 

Xylenes 12000', 10000' 05 u o s u 0.5 U 05 u 0.5 u o 5 U 05 U 05 Ii 
Naphthalene 15000 2 u 2 u 2 U 2 u 2 u 2 U 2 U 2 u 

l2,3-Triclilorobenzeoe uA 2 u 2 u 2 U 2 u 2 u 2 u 2 U 2 u 

4-Isopropyltoluene UA 2 u 2 u 2 U 2 U 2 u 2 u 2 u 2 U 

1,3,5-Trlmethylbenzene 12' 2 u 2 u 2 U 2 U 2 u 2 u 2 u 2 u 

1,2,4-Trimethylbenzene 12b 2 u 2 u 2 U 2 U 2 U 2 u 2 U 2 u 

Halogenated Volatile Organics (HVO5) 
Tetractlloroeltlene 1.iO',5' 47 8.9 B 0.5 U 05 u os u iso 91 os u 

Carbon letrachioride 160, s° 0.2 J 0.2 J 0.8 0.5 U o s u os u os u os u 

Chloroform 0.15b 006 0 3 u J,B 27 U B 2.7 U B 0 5 U 04 u J,B 08 u B 0.5 U 

Bromodichlorome9rane 0.17' 0.5 u 0.5 U 0.04 u J,B os u os u o 5 U os u os u 

Chloromethane 1.40' os u o s u os u os u os u 05 U 0.5 u o s u 

l,i,l,2-Telrachloroelhane 0.41' os u 0.5 U 0.5 u os u os u 05 u o i 0.5 u 

Acetone 37006 1 U J,B i U J,B i U J,B i J,B 2 II J,8 20 u 20 U 2 U J.B 

Carbon Disuoide ioso' os u os u os u 0.5 u os u o 5 u os u os u 

2-Butanone 1900' 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

SenS-VolaIlle Organic Compounds (pgiL) 
Bis(2-elhylheoyl)phlhalote 4.8', 60 10 U 10 U 10 U 10 U iou io u io u io u 

Pheoanthreoe UA io u io U 10 U IO U 10 u io u io u io u 

Fluoranlhene 1500' iou iou io u io u io u io u iou iou 
Pyrene iioo' iou io u io U lOU 10 U iO U IO U iO U 

Beriz(a)anllsracene 0092' iou 10 U 10 U 10 U iou io u io u iou 
Chrysene 9.20' 10 U io u io u io u io u io u io u io u 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-580 DURING THE REMEDIAL INVESTIGATION 

Location-ID AP3439 AP3440 AP3441 AP3467 AP3468 AP3469 
Field ItO 964559136GW 964559140GW 964559138GW 984559021GW 964559125GW 964559153GW 984559041GW 964559132GW 

Lidxoratoey IO K96693401 696709802 K96704501 0980024506 696680202 096742303 K980036603 096681903 
Souple Octe Sceexelng 10/26/96 111106 16/31196 1113198 10)22196 11114196 1/16/98 10/24/96 

Metals (laBIL) 
Arsenic (dissolved) 

' 2 1 J 5 U 5 Ii 14 5 U 5 u 8 

Arsenic ' 55 2 J 58 1 J 15 154 5 U 9 

Barium (dissolved) 2600n. 2000v 7 8 21 13 39 22 17 45 

Barium 2600', 2000v 307 9 350 15 40 1230 19 45 

Chromium (dissolved) 180/37000', 100' 5 U 5 U s u 5 U 5 u 4 J 5 U 5 U 
Chromium 180/37000k, 1006 94 5 U 130 7 5 U 1240 12 su 
Iron (dissolved) 11000' 20 U 20 U 687 20 J 22 - 22 20 u 
Iron 110006 85000 40 95100 409 93 - 269 128 

Lead (dissolved) 15 (Action Level)' 2 U 2 U 2 J 2 U 2 U 2 Ii 2 U 2 U 
Lead 15 (Action Level)' 24 2 U 28 2 U 2 U 137 2 U 2 U 
Mercury (dissolved) 11',2' 05 U os u o,s u 0.5 u os u 0.2 J 0.5 u os u 
Mercury 11',2' 0.6 05 u. 0,6 0.5 u o.s U 1.4 COU 0.5 J 

Nickel (dissolved) 7336 20 U 20 u 20 u 20 u 20 U -. 20 u 20 u 
Nickel 7336 175 20 U 106 20 J 20 U 20 u 20 u 
Selenium 1806, 50' 20 U S u s u 5 u s u 20 u s u s u 

OtherAnalyses (mglL( 
Hardness (As C9CO3) 147 158 218 182 133 200 298 150 

Suspended Solids 991 5 U 1580 6 5 U 5900 6 5 U 
Sultate 20 20 18 16 14 32 23,9 22 

Nitrogen, Ammonia (as N) 0.05 U 012 005 U 0.05 U 0.2 005 U O os u ois 
Nitrogen, Nitrate-Nitrite 1 11 0,9 0.7 0.2 U 2.9 2.8 0,4 

NotCs: 
DUT' F/nB duplicate s4mpte 
UAx Uvavulable 
U NIal/te snot detected Value repodad is the method reporning l,rnht URLI 
J Value nepo9ed is considered 2e estimate value 
B = Anal/te reporred woe addlti000ly 10090 present in un associated nethod. rip, end/or encate blank. 
E Avaiyte eaueeded the 0000evtrariou moue xl the inntrurrrevt 
- - vnalysis not performed un sample 

Scneenina vriteria Alaska Waler Qoulity Criteria 118 ARC 70) 

'Screening nrileria EPA Runen 3 Rrsk-Based Cvnventr090e EPA 1996). Chromium VI 1t65)/chtomixlnr 111131000) 

'Screevivgcrirenia Primary maximum Coviaminant Level MCL) 

Ial 

EU 

129x2 0112 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDiAL INVESTIGATION 

Location-ID AP3463 AP3534 AP3172 
Field ID 964559130GW 964559131GW 964559127GW 964559128GW 984559036GW 96455916GW 96455920GW 964559155GW 

Laboratory ID 696687601 696686501 696602201 696682202 6980026711 696576101 696576003 696721703 

Saropte Dele Sereening 10/24/96 10)24196 10)23)96 10)23/96 1/45)98 9/13)96 9)13/96 11/6/96 

CrIteria SUP SLIP SUP 

Petroleum Hydrocarbons (UgIL) 
Gasoline Range Organics 15e 50 U 50 U 50 U 50 U 31 J -- 50 U 

Diesel Range Organico 15e iou u ioo u iso u loo u too u -- -- ioo u 

Volatile Organic Compounds (1Jg/L) 

Aromatic Volatile Organico (A VOS) 

BenZene 15°. 0,36°, ° 05 u o.s u o 5 u o 5 u 0.5 U -- -- 05 u 
Ethylbenzene 

i 
3006, 7Oo 0.5 j o s u 05 u 0.5 u 0.5 u -- -- 05 u 

Toluene 750°, 1000 05 u 0.5 u 0.5 u 0.5 u a 05 u J,B -- -- 0.08 u J,B 
Xylnnns l2000, 10000° 0,5 u 0.5 U 05 U 0.5 U 0.5 U -- -- 0.5 LI 

Naphtbatenn 1500° 2 U 2 U 2 u 2 u 2 U -- - 2 U 

i2,3-Trichlorobenzene UA 2 U 2 u 2 u 2 U 2 u -- 2 LI 

4-Isopropyltoluene UA 2 U 2 U 2 U 2 U 2 U -- 2 U 

1,3,5-Trirnnthylbenzene 12° 2 U 2 U 2 U 2 U 2 U -- -- 2 U 

1,2,4-Trimelhytbenzene 120 2 U 2 U 2 U 2 U 2 U -- -- 2 U 

l-lalogenated Volatile Organico (HVOs) 
Tetracliloroethene 1106 C 0.5 U 0.5 U 34 34 36 0.5 U 0,5 U 0.5 u 
Carbon Ielrachloiote o4° 5° 0.5 Ii 0.5 u o i J 0.5 U 0.5 U -- 05 U 
Chlorotorm 0.15b 05 U 05 U 01 U J,B 0.1 U J,B 02 U J,B -- 0.5 u 
B/omoctichl000rsetsane 0.17° 0.5 U 05 U 0.5 U 0.5 U 0.5 u -- -- 0.5 Ii 
Chioromethane 1.406 0.5 U 05 u o.s U 0.5 U 05 u -- 0.5 U 

i,i,1,2-Telçachloroethane 0.416 0.5 U 05 U 0,5 U 0.5 U 0,5 U -- 0.5 U 

Acetone 3700° 20 U 20 U i U JM 20 U i U J,B -- i J J,B 
Cnrbon Disuihde 1000° 0.5 U 0 5 U 0 5 U 0.5 U 05 U -- -- 0 5 U 

2-Butenone i000° 20 U 20 U 20 U 20 U 20 U -- -- 20 U 

°emi-Votalile Organic Compounds (pglL) 
Bis(2-ethylhexyl)phthalate 48b 6° 10 U 10 u 10 U io u io u -- -- io u 

Phnnanlhrnne UA iOU iOU 10 U lo U 10 U -- - 10 U 

Flooranlhenn 1500° io u io U 10 U 10 U 10 U -. -- io u 

Pylene 1100° IOU lo U IO U lo U 10 U -- 10 U 

Benz(a)onlhracene 0002° 10 U 10 U 10 U lo U 10 U -- - 10 U 
Chrysene 9,20° 10 U 10 U 10 U 10 U 10 u - io u 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Location-ID AP3483 AP3534 AP3772 

Field ID 964559130GW 964550131GW 964559127GW 964559128GW 964559036GW 96455916GW 96455920GW 964559150GW 

LebotatorylD 696687901 696666501 696662201 696682202 K986028711 696516801 696576803 696721703 

Sample Date Screening 10124196 10124/96 10/23/96 00/23/99 115/98 9/63/99 9/13/90 tI/6/96 

Criteria O/IP O/IP 06/p 

Metals (pgIL) 
Arsenic (dissolved) ii', so' 3 J 5 U 5 U 5 U 5 U -- i J 

Arsenic 11' 50' 5 U 5 U 5 U i J i J -- i J 

Barium >s0olvod) 2000'. 20000 5 U 8 8 -- 

Barium 2600', 2000' 5 U 5 J 9 9 10 -. 7 

Chromium (dissolved> 180/37000', 100' 5 U 5 U S U 5 U 5 U -. 5 U 

Chromium 180/37000'. loo' 5 U 5 U 5 U 5 U 5 U -- 5 U 

Iron (dissolved) 110008 436 20 U 20 U 20 U 20 U -. 26 E 

Iron 1i0OO 32 46 20 U 22 20 U -- loo 

Lead (dissolved) 15 (Action Level)' 3 2 U 2 U 2 U 2 U 2 U 

Lead 15 (Action Level)' 2 u i J 2 U i J 2 U 2 U 

Mercury (dissoIed) 116,20 os u o.o ii 0.5 U 0.5 u 05 U -.- 0.5 U 

Mercury 118,20 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 

Nickel (diosolved) 730' 20 U 20 U 20 U 20 U 20 U 20 U 

Nickel 730' 20 U 20 U 20 U 20 U 20 U - 20 U 

Selenium o° o' 5 li 5 u 5 u 1 J 5 U 5 U 

Other Analyses (mglL) 
Hardness (As CaCO3( 144 150 155 158 156 -- - 155 

Suspended Solids 5 U 5 U S U 5 U 5 U - -- 5 U 

Sulfale 0.2 u 20 22 22 20.3 - -. IO 

Nitrogen, Ammonia (as N) 015 0.21 0.1 U ü.i U 0.05 U -- -- 026 

Nitrogen, Nitrate-Nilrile 0.9 i 1.4 1.3 1.5 -. - 

Notes: 
O/IP Field duplioate sample. 

UA e Ulauailable 
U 668190e ix cot detected. Value tepomled isole method reportivo limit (MRL) 

J 'Valuo reported is considered an es/mate value 

B oAnai$e reported was additionally found resent in an associated method, trip, and/or nnsate blank. 

E n Analyle exceeded the cnncenvuvnn ranon o? Ihn internment 

n Analysis not pertormed on Samrle 

Screening coite/a Alaska Water Quality Criteria 118 MC lOI. 
eScreeninlc/leria EPA Rnuion 3 Risk.Based CnvcentratìnnlEPv 19961. Chromium Vt IlvúyChronnum itt (37090) 

'Scroeninn criteria Pvmary meavimum Cnniamrmanl Levnl (MCLI 



TABLE 4.2.5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING TFIE REMEDIAL INVESTIGATION 

Location-ID AP3773 AP3774 

Field ID 96455921GW 964559145GW 964559146GW I 964559031GW 96455956GW 96455960GW 964559152GW 994559020GW 
Leboretory ID K96576804 F96716301 F99716302 

I 

F980028706 F96598501 F96598505 696727202 6960024504 

6anrpie Dele Screening 9/13156 01/5/96 11/5/95 1/14/OB 9/23/96 0/23/06 11/6/96 1/13/96 
Creerle E/OP 350F 

Petroleum Hydrocarbons (llglL) 
Gasoline Range Organics 15e so u so u so u -- 50 U 50 u 
Diesel Range Organico 15e 100 U 100 U 100 Ii 50 J 22 U J,B 

iolatile Organic Compounds (palL) 
Aromatic Volatile Organico (AVOs) 

Benzene 036', 5' 0.5 U 0.5 U 0,5 U -- - 0.5 U 0.5 U 

Ethylbenzeoe 13006 700' - 0 5 U 0.5 U 05 u 0 5 u os u 
Toluene 750' loso' 0.1 U J,B 0.2 U J,B o.og u J,B - 0.2 U J,B o.og u j,o 

Xyle065 12000'. 10000' - 0.5 U 05 U 05 U 0.5 U 05 U 

Naphlhalene 1500' -- 2 U 2 U 2 U 2 U 2 U 

12,3-Trichlorobenzene UA -- 2 U 2 U 2 U 2 U 2 u 

4lsopropy/loluene UA 2 U' 2 u 2 u 2 u 2 U 

1,3,5-Trilnnthylbenzene 12' 2 U 2 U 2 U -- -. 2 U 2 U 

l,2.4-1rimntliylbenznne i2b 2 U 2 u 2 U -- -- 2 u 2 u 

Halo genated Volaille Organ/cs (HVOs 
Telrachloroelhene i.iO',5' 05 u o.s u 0.5 u o.s u 1.2 1.1 09 1.1 

Carbon telraclsloride 0 166, 5 0.5 U 0.5 u 05 u 0 2 J 0.5 u 

Chlorolorrn o 1513 -- 0.5 U 05 u o.s u -. 0,7 u o og u o 
Bromodichloromelhane 0j7 -- 0.5 U 0 5 u 0.5 u 0.5 u o s u 

Chioromelhane 1 40' -- 0.5 u 0.5 u 0.5 u -. -- 0 5 u 06 
1,i,1,2-Tetrachloroethafle 04i' -- 0.5 u os u 11.5 u -. 0.5 u os u 

Acetone 3700' -- 0.8 tI J,B i (J JA 20 u -- 3 u J,B 20 Ii 
Carbon Disulf/de i050' 0.5 U 0.5 u 1.2 u B o, u o s u 

2-Bulanone igoo5 -- 20 U 20 u oo u -- -- 20 U 20 U 

Semi-Volatile Organic Compounds (pglL) 
Bis(2-ethylhexyl)phthalate 4.8', 60 io u io u io u -- -- io u 33 

Phenanthrene UA .- iOU iOU iOU -. -- iou iou 
Fluoranlhene 1500' -. io u io u 10 U io u io u 
Pyrnne 11006 10 U w io u -. 10 u io u 

Benz(a)arilhraceoe 0.092' iou iou iou -. .- io u io u 

Chrysene 9.206 lO U io u io u 
L 

io u io U 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Location-ID AP3773 AP3774 

Field ID 96455921GW 964559145GW 964559146GW 984559031GW 96455956GW 96455990GW 964559152GW 984559020GW 
Laboratory ID 696576804 K99716301 K96716302 K980028706 696598501 696598505 K96727202 

I 

6980024504 
Sample Oste ScreenIng 9113196 1115196 1115196 1114/98 9/23/96 9123106 11/8/96 11/3/98 CrItee). 

Metals (1igIL) 
.._J20. __________ ..0 

Arsenic (dissolved) y6, 2 J 2 j 1 J 5 U 5 U 
Arsenic iic 5Qc 2 J 2 J 1 -- 5 U 5 U 
Barium (dissolved) 26006, 200O 14 16 11 -. 5 U 11 

Barium 26006, 2000c 13 14 12 -- 5 u 12 

Chromium (dissolved) 180/370006, 100C 5 u s U 5 U -- 5 u s u 
Chromium 180/370006, 100v 5 U 5 u 5 -. 5 U 5 u 
Iron (dissolved) ii000° 20 u 20 u io J -. 20 U 20 J 

Iron iiû0 20 u 20 u 84 -. 20E 52 

Lead (dissolved( 15 )Aclion Level)0 2 U 2 u 2 U -. -- 2 u 2 U 
Lead 15 (Aclion Level)c . 2 U 2 u 2 U -- 2 u 2 U 
Mercury (dissolved) 116,2 .. os u os U 0.5 U -- 0.5 U o.s u 
Mercury 11b 

2 -. o.s u os u 05 u -- os u s.s u 
Nickel (dissolved) 730 20 U 20 U 20 u -- 20 U 20 U 
Nickel 7306 20 U 20 U 20 u -. -- 20 U 20 u 
Selenium 1806, 550 5 U U 5 u -- s u s u 

OtherAnalyses (mgIL) 
Hardness (As CaCO3) 155 144 146 -- 0.2 198 

Suspended Solids S U S u 5 U -. s u 5 u 
Sulfate 19 19 18.7 -- 0.2 U 22.6 

Nitrogen. Ammonia (as N) .- 0.23 0 25 sos u .. 0 1 B 005 U 
Nitrogen, Nilrale-Nitrite 1 0.9 0.9 -- 0.2 U 1.2 

Notes: 
DUP Finid duplicate su/opte 
(JA tirravaitabte 
U = Analyte is not detected Valse reported is the reef/ed reporting lie/it (MRL( 

J = Valve reported is considered an estimate value 

B = Aealyte reported was additionally found present 509 OSSO/ta/ed method, np, and/or rinsate Stank 

E Anatyle exceeded the concentravve range nl the inslrrimenr 

Analysis not performed on sample 

'Screening unite/ra Alaska Water Oval/ty Criteria (lu yAC lui 

°Scr000inu criteria EPA Region 3 Rirk-Based Concevtro/ioo (EPA 1996) Ctrromivm VI 11801/Chromium lIt 1370001 

'Screening crireria Primary mar/mum Contaminant Level lMcLl 

f-au 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 

AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Location-ID AP3775 AP3776 

Field ID 964559570W 9645591190W 984559030GW 96455959GW 964559142GW 9645591430W 984559018GW 

LebaeetoeylD 696598502 696721702 6980028/OS 696598504 696712501 696712502 6985024503 

Seerplo Dote Serneolou 9/23/96 18/6/96 1/14/98 9/23/96 81/4/96 51/4/96 1/12/90 

Cr180,9 SUP 

Petroleum Hydrocarbons )pglL) 
Gasoline Range Organics io 50 U SOU -- so u so U 50 U 

Diesel Range Organics 100 U 21 U J,B -- ioo u loo u 23 U i.E 

Volatile Organic Compounds (pg!1) 
Aromatic Volatile Organico (Al/Os) 

Berizene isa, 0.366, 5 -- 0,5 U 0.5 U -- 0.5 U os u o 5 u 

Ethylberlzene 13008 700' 0.5 U 05 u o.s u o.s U 0.5 u 

Toluene 7SO. 1000' 0.1 u J,B 0.1 u J,B -- 0.3 u J,B 0.2 U J,H 0.05 u J,B 

Xylenes 120008, 1UUOO 0.5 U 05 U -- o.s u o.s u 0.5 u 

Naphlhalene 150Db -- 2 U 2 U o.i u j,e 2 U 2 U 

1,23-Trichlorobenzene UA -- 2 U 2 U 0.1 J,B 2 U 2 U 

4-Isopropylloluene UA -- 2 U 2 U 2 U 2 U 2 U 

1,3,5-Trime/hylbenzene 126 2 U 2 U 2 U 2 U 2 U 

1,2,4-Trime/hylbenzene 126 -- 2 U 2 U 2 U 2 U 2 U 

Ha/ogenated Volatile Organ/cs (HVOs) 
Tetrachloroelhene i.iø, 5° 0.6 0.6 1.2 0.5 U 0.6 08 1 

Carbon lelractr!oride s' -- 0.1 J o.s u 0.3 J 0.3 J 0.5 U 

Chloroform 0.15b -- 0.5 U 0.06 U J,B 0.4 U J,B 0.4 U J.B 0.4 U J,B 

Bromodichlorornelhane 0176 05 u o.s u -- 0.5 U 0.5 U 0.5 U 

Chloromelhane 1.406 -- 0.5 U 0.5 U os u 0.2 J 0.4 J 

1,1,1,2-Telrachloroelhane U.4l -- o.s u s.s u 0.5 U 0.5 u o.s u 

Acetone 370Db -- 1 U J,8 20 U -- 20 U 20 U I J,B 

Carbon Disullide 10056 -- o.s u 0.5 U 0.5 U 0.5 U 0.5 U 

2-Batarione 19006 -- 
i 20 U 20 U 20 U 20 U 20 U 

Semi-Volatile Organic Compounds (p/L) -- 

Bis(2-ethylheoyl)phthalnte 4g6 6' -- I 10 u 10 U io u io u 10 u 

Phenanthrene UA -- lOU lOU -- IOU lOU IOU 
Flaoranlhene 15000 10 U lU iOU fOU lOU 
Pyrnee 1100° -- io U IOU -- lOU IOU lOU 

Berz(a)anlhracene 0092° 10 U lOU io u io u IO U 

Chr5sene 920° -- 10 u so u -- iou IO U lOU 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Location-ID AP3775 AP3776 

Field ID 96455957GW 9645591490W 984559030GW 964559590W 964559142GW 9645590430W 9045590180W 

Laberetosy ID 696598502 696721102 6980028705 696590504 696712500 696112502 6980024503 

Senspte Octe SereoninO 9/23196 11/6/95 1104/98 9123/96 11/4/96 11/4/96 lIt 2/90 
Criteria_____________ DUP 

Metals (ygiL) 
Arsenic (dissolved) ilv 50c i J i J -- 5 U 5 U 5 U 

Arsenic 116, 50' 2 j i -- i J i J 5 U 

Barium (dissolved) 260Db 2000e -- 13 8 -- lB 18 14 

Barium 26000, 2000' -- 14 9 22 19 15 
Chromium (dissolved) 180/37000k, -- 5 U 5 U -- 5 U 5 u s u 

Chromium 186370000,1000 5 u s u il SU S U 

ros (dissol9ed( 110006 31 E 20 U -- 20 U 36 20 J 

Iron ii000' 231 136 -- 820 94 37 

Lead (dissolved) is (Action Lenel)' -- 2 U 2 u - 2 U 2 u 2 U 

Lead 15 (Action Level)' 2 U 1 J -- 2 U 2 U 2 U 

Mercury (dissolved) ii, 2' 0.5 U 0.5 U 0.5 U os u o.s u 

Mercury 110 2' 0.5 U 0.5 u 0.5 U 0.5 U 0.5 U 

Nichel (dissolved) 7300 20 U 20 U 20 U 20 U 20 U 

Nickel 730' -- 20 U 20 U 20 U 20 U 20 U 

Selenium ito', 50' S U 5 U 5 U 5 u 5 u 

Olher Analyses (mgIL( 
Hardness (As CvCO3( 157 174 217 206 212 
Suspesded Solids -- 5 U 5 U -- ii 5 U 5 U 

Sulfate 19 20.7 18 18 155 
Nitrogen, Ammonia (as N) 027 0.05 U 0.22 0.24 005 U 

Nitrogen, Niirale-Nilrìte -- 1.2 1.4 -- I I 

Notes: 
DUE Feld dcplioate sample 
UA = Unavailable 
U = Analyle Is not delecied Value reported is the eeitrod reporting lenit IMRL(. 
J Value reported is considered an colmare valen 
B' Anaiyle reperted was additionaiy loved presero in an associated method, trip, and/Or desate biank 
E Avalyte etceeded he concentration range nl the instrornent 
- - = Analysis not performed on sample 

Scterning crilona Alaska Waler Onality Criteria lit AAC 701 

'Screeni,ruonitrnia EPA Reuiov 3 Risk-Based Coeceniraloon (EPA 1996) Chrvrnrcrrr vi (ltO)/Chrorrrivtn 0/137000) 
'Octe orino vnteria Primary maolmom Cvstan,ieant Level IMCL) 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING TUE REMEDIAL INVESTIGATION 

Location-ID AP3789 AP3190 AP3387 
Fold ID 914559177GW 984559040GW 9745591780W 984559055GW 984559057GW 9945590390W 984559037GW 

tabm.uorylD 097812402 8980036602 697912403 0980051402 6980051404 0980029713 0980028752 

Soeptu Da. Ssre,nlng 2/)8/97 1/16/58 2/18/57 1123/98 1/73/98 15/5/98 1/15/99 

Cr8e1l OUP DUP 
Petroleum Hydrocarbons (pglL) 

Gasöl/ne Range Otganics 15 50 U SOli 50 U 50 U 50 U 60 68 
Diesel Range Organscs 100 U 100 U 100 U 20 U J,B 20 U J,B 5900 5270 

Volatile Organic Compounds (1jglL( 
Aromatic Volatile Organics (A VOs) 

Benzene 75 gg8, 5° 05 U 0,5 U 0.5 U 05 U 05 U 0.5 U 0.5 U 

Ettiylbenzeee iüo, 700° 0.5 U 05 U 05 U 0.5 U 05 U 05 U 05 U 

Toloene 75O 1080° 0.1 U J,B 008 U J,B 0,2 U J,B 0.5 U 0.5 U 0.06 U J,B 0.09 U J,B 
Xylenes 12OD0, 10000° 05 U 05 U 05 U 0.8 U B 0.8 U B 0.5 U 05 U 

Naphlhalene 15006 2 U 2 U 2 U 2 U 2 U 2 U 2 U 

1,2,3-Trictilorobenzeee UA 2 U 2 U 2 U 2 U 2 U 2 U 2 U 

4-lsopropyltotaene LIA 2 U 2 U 2 U 2 U 2 U 009 J 009 J 

),35-Trirnethylbenzene 2 U 2 U 2 U 2 U 2 U 0,2 J 02 J 

i 24-Trlrnethylbenaene 128 2 U 2 U 2 U 2 U 2 U 005 U J,B 2 U 

Halogenated Volatile Organscs [7/VOs) 
Tetrach/oroethene 1.1 0° 5° 1.5 2,8 32 0.3 J 0.3 J 10 10 

Carbön tetrachloride o 166, 58 0.5 U 0.5 U 0 5 U 0.5 U 0.5 U 0.5 U 0 5 U 

uromoalclo/oromelnane 0.17° 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U 

Cliloromelhane 1 408 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

11.1,2-Tetrachloroelhane 0416 0.5 U 0.5 U 05 U 0.5 U 0.5 U 05 U 05 U 

Acetone 3700 20 U 20 U 20 U 20 U 20 U 3 U J,B 4 U J,B 
Carbon DisalOde 10008 0.5 U 0,5 U 05 U 0.5 U 0.5 U 0.5 U 0 5 U 

2-Botanone tOGO5 20V 20 U 20 U 29V 20 U S UJ,B 8 UJ,B 

Semi-Volatite Organic Compounds (pg/I) 
Bis(2-elhythexyl)phlhatate 48 6° 10 U 10 U 10 U 10 U 10 U 10 U 10 U 

Phenanthrene UA 10 U 3 J 10 U 10 U 10 U 10 U 10 J 

Fluoranthene 15008 113 U 4 J 10 U 10 U 10 U 10 U 10 U 

Pyrene 11008 10 U 3 J 10 U 10 U 10 U 10 U 10 U 

Benz(a)anthracene 00928 10 U 0.6 J 10 U 10 U 10 U 10 U 10 U 

C/srysene 9.208 10 U 08 J 10 U 10 U 10 U 10 U 10 U 

C 

ta2 
tad 

Sc 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTiGATION 

Location-ID AP3789 AP3790 AP3387 

Field IO 914559177GW 914559040GW 974959178GW 964559055GW 984559057GW 964559038GW 904559037GW 

LsbortorylD <97112402 F980036602 607112403 6906051402 6900051404 6900028713 6990020712 

Sample Octe Screen/no 2/18197 1/16/98 2/18/97 9/23199 1(23/98 1/15/98 1/15/98 
Criteria 0/iP 8/UP 

Metals (laBIL) 
Arsenic (dissolved) 

i i°. 5Qc 
i J 2 J S U 5 U 5 U 5 U 5 U 

Arsenic ii8, sOn i J i J 5 U 5 U 5 U 4 J 4 J 

Barium (dissolved) 20OO, 2000n 15 4 J 26 21 22 16 16 

Barium 26006, 2000n 0 6 20 24 24 194 20 

Chromium (dissolved) 180/370006 loon 5 U 5 U 5 U SU SU 5 U 5 U 

Chromium i80,37000, loon s u 5 U 5 U SU 5 (J 5 U 5 U 

Iron (dissolved) -- 20 J - 35 31 22 20 J 

Iron 1l000 -- 20 J -. 88 03 1410 1470 

Lead (dissolved) 15 (Action Leve/)n 2 U 2 U 2 U 1 J 2 U 2 U 2 U 

Lead lS(Ac)ionLevel)n 2 U 2 U 2 U 2 U 2 U 2 2 

Mercury (4/sse/ved) i5 20 05 U 0.5 Ii 0.5 U COU 0.5 Ii 0.5 U 0.5 U 

Mercury 118, 2n 05 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0,6 U 

Nickel (dissolved) 73fl5 
- 20 U - 20 U 20 U 20 U 10 J 

Nickel 730° 20 U 20 U -- 20 U 20 U 20 U 20 U 

Selenium 100v 500 5 u s u 5 U 5 U 5 U 1 J 5 U 

018er Analyses )mgIL) 
Hardness (As CaCO3) (38 151 367 361 367 295 301 

Suspended Solids 5 U s u 9 5 U -- S U -- 

Su/tale 20 19.7 31 24.1 -- 76.5 -- 

Nilro9en, Ammonia (us M) o.s u 0.05 U 0.5 u o os u -- o.os U 
Nitrate-Nitrile 1 1.1 3.8 4.5 -- 0.4 -- 

Notes 
OUF = Field dvpino/e semple 
Ud Lioavuilubie 
U Avu/yde in noi de/nv/ed. Valve rnpnded is he roe/hod rnposlivg iimd IMRL/ 
J = Value rnpoded is considered an es/Imane va/un 

B = Ana/y/e rnpnrind was uddi/Ìunuliy lourd presenl ¡sur associa/ed me/hod, /rip, and/er /kaSa/e blank 
E Arulyle exceeded Ihn cocoon/re/ion runge 0116e eSirvrnefl/ 
- - Analysis noi pn//nrmrd on sample 

0nrenn/ng nr/leda Alaska Wa/er Qua/dy Cr/Iena/Il MC 70/ 
vsnrnnrors cro/era EPA Regno 7 R,sk-Baned Cnn055lra/en (EPA 1996) ChrennlcrnVl lleo)/Chrnr/inn /11/370001 

'Snreufling nro/e/u Primary macnoon Conianrrrarl Level MCLI 



TABLE 42-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVESTIGATION 

Location-ID AP3870 AP3871 AP3872 AP3873 
Field ID 984559059GW 984559061GW 914559062GW 984559064GW 984559065GW 

Laboratory lO 0980055201 6910057702 6900052703 0950061202 0080061203 

Sample Dele Sereenlna 1/26198 1/V/98 1/27/90 1/28/90 1/28/98 

CeIterta Ii/iP 
Petroleum Hydrocarbons (pglL) 

Gasoline Range Organics 15e 50 U 50 U 50 U 50 U 50 U 

Diesel Range Organico 15° loo U 100 U 100 U loo U 100 U 

Volatile Organic Compounds (glL) 
Aromatic Volatile Organico (A VOs) 

Benzeee 15°, 0.356, C 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 

Elhylbenzene 13001, 700° 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

Tolueno T500, 1000° cog u J,B 0.5 U B 05 U 0.5 U 0.5 u 

Xylenes 12000°, 10000° 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

Naphlhalene 15006 2 U 2 U 2 U 2 U 2 U 

i.23-Trichlorebeeszeee UA 2 U 2 U 2 U 2 U 2 U 

4-lsopropylloluene UA 2 U 2 U 2 U 2 U 2 (J 

l.3,5-Trimelliylbe520ne 12° 2 U 2 U 2 U 2 U 2 U 

i,24-Trimelhylbelzenn 126 2 Ii 2 U 2 U 2 U 2 li 
Halogenaled Volatile Organico (HVOs) 

Tnlrachlsroelhene 
i io°, 5° 0.5 U 05 U 05 U 0.5 U 05 U 

Carbon lelrachloricle O i6, 50 0.5 U 1 05 U 0 4 J 5 U 
Chloroform 0.15b 0.5 U J,B 5.3 U B 3.5 U B i U B i U B 

Bromodicliloronielhane 0.176 0.5 U 0.1 U J,B 0.5 U 0.5 U 0.5 U 
Chloromelharle 1,450 0.5 U 05 U 0.6 0 5 U 0.5 U 
l,i,i2-Telrachloroelhane 041b 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

Acetone 37000 20 U 20 U 20 U 20 U 20 U 
Carbon Oisulflde i000° 05 U o.s u 0.5 u 0.5 U 0.5 U 

2-Butanone 19008 20 U 20 u 20 u 20 U 20 U 

Semi-Volatile Organic Compounds (pg!L) 
Bis(2-elhylhexyl)phthalale 456 60 io u io ti 10 U 10 u io u 
Phenanthrene UA io u io u io u io U IO U 

Fluoranlhene 15006 10 U io u io u io u io u 
Pyrene tioo5 iou io u io U iou io U 

Beno(a)anlhraceee 00920 io U io u io U io U 10 U 

Chrysene 9200 io u io u to u io u io u 



TABLE 4.2-5 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED 
AT BUILDING 45-590 DURING THE REMEDIAL INVES11GATION 

Location-ID AP3870 AP3871 AP3872 AP3873 

Field IO 9945590590W 984559765GW 9845597626W 984559064GW 584559065GW 
Leberatory IO 8988055201 8980057702 8988057703 8980061202 8980061203 

Scnrple Octe ScreenIng 1/26/98 1/27/58 1/27/98 1/28/58 5/28/98 

Criteria DUE 

Metals (pgfL) 
Arsenic (dissolve/I) 1 

5, 506 5 Ii I J 5 U S U 5 U 
Arsenic 118, 5QC 5 U i J 5 U 5 U 5 U 

Garions (dissolved) 26006.20006 22 20 32 20 32 
Barium 26008,20006 23 21 34 /7 17 

Chromium (dissolved) 180,37OOO, 1006 5 u s u 5 u su 5 u 
Chromium 180I37000, 1006 5 u s u 5 u su 5 u 
Iron (dissolved) ii000° 28 20 u 20 u 20 u 20 J 

Irors iiOOO° 50 35 /03 IOJ 20U 
Lead (dissolved) 15 (Ac/ion Level)6 i J 2 J 2 J 2 u 2 u 

Lead 15 (Ac/ion Level)6 1 J 2 J 2 J 2 J 2 J 

Mercury (dissolved) 118,26 05 U 0.1 J 0.5 U 05 U 0.5 U 

Mercury ii, 26 0.5 U 0.2 J 0.2 J 0,5 u o.s u 
Nickel (dissolved) 7306 20 U 20 U 20 U 20 U 20 U 

Nrckel 7376 20 U 20 U 20 U 20 U 20 U 

Selesium 1808, 5 U 5 U 5 U S U 5 u 

Olher Analyses (mgJL) 
Hardness (As C0003) 223 222 423 202 205 
Susperded Solids 5 U 5 u 5 U S U 

Sullale 25.3 18.5 234 19.3 -- 

Nilroges, Ammonia (as N) 005 U 0.05 U 0.05 U 005 U -- 
j(roenÑiIrale-F4ilriIe 1.5 1.4 1.7 1.2 

NoIes: 
OUF Field dvpiicate sample 
U/v 6 Uvavatable 
U Ana/y/e s vor de/ne/ed Vc/ve reponed is the method reporting limit MOLI 
J = Va/ve reponed is considered an est/male va/ve 

e = Ana/y/e rnpoeed was addìbonafly touvd preseni in ae associaind ne/hod, trip, and/or rinsate blank 
E r Ana/y/e exceeded ihn conces/rat/er ranne ni/lie instroment 

Anatysrs nvt pertormed or samp/e 

5vreenlng crIc/la Alaska Waler Qiaalily Cri/ella 118 MC/Ql. 
'Screnrvngcrteria EPA Region 3 Risk.Based Coeceotralnon (EPA 19961 Chrnrninnr VI (tevyChronriiirn 1111300001. 
'screening criteria Primary macmum Cnn/arvieant Lecci (MCLI 
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ATTACHMENT 4.3 
Tables and Figures 

Table 4.3-1 Summary of Data Gaps as Identified in the Management Plan and 
Findings of the Remedial Investigation/Baseline Risk Assessments - 
Building 726 

Table 4.3-2 Chemicals of Potential Concern as Identified in the Management Plan, 
Building 726 

Table 4.3.3 Analytes Detected ¡n Soil Boring Samples Collected at Building 726 
During the Remedial Investigation 

Figure 4.3-1 Building 726/704 Sample Location Map 

Figure 4.3-2 Summary of Analytes Detected in Surface Samples at Building 726 

Figure 4.3-3 Building 726 Cross Section A-A' 

Figure 4.3-4 Building 726 Cross Section B-B' 



Table 4.3-1 Summary of Data Gaps as Identified ¡n the Management Plan and Findings of the Reniedial 
Investigation/Baseline Risk Assessments Building 726. 

Areca of Concern as Identified Irr Available Data Pelee to the Data Gaps Established In fha Action Taken daring the Findings of tire Remedial 
tha Management Pion RemedIal Inoestigallon) Management Plan Remedial Investigation tflsesttgation/Basetine Risk 

Assessments 

Sorface Soll 

Near surtace soil at the edge of the No information available. Solvent concentrations in near Collected surtace wed neao-sartace PCE aed GRO/ORO were detected 
asphalt west of the empty PCE surface soil, soil samples from the edge et the ie samples. Four Soil borings were 
drum storage area at Building 726. asphalt west of Building 726 near advanced and, although chemicals 

the empty PCE drum storage area, were detected, no human health or 
ecological risks were identified. 
The anew is suhiciently 
characterized, 

DRO - Diesel range organics 
GRO = Gasoline range crgantcS 
PCE = Tetrwchloroethene 
VOC Volatile organicS. 

ed 
DO 



Table 4.3-2. Chemicals of Potential Concern as Identified ut the Management Plan, Building 726. 

Media Source Type Carcinogens Noncarcinogens 

Monoaromatics Underground solvent Soil None Stoddard Solvent 
tanks 

Chlorinated alkanes nrums, possibly Soil Tetrachtoroetheae (PCE> None 
underground solvent 
tanks 



TABLE 4.3-3 ANALYTES DETECTED IN SOIL SAMPLES COLLECTED AT BUILDING 726 
DURING THE REMEDIAL INVESTIGATION 

Location ID 96-SSOI 96-SSO2 

Depth (ft.) 0.5 1 2 0.5 0.5 1 2 

Field IO 96B72601SL 96B72604SL 96B72607SL 96372602SL 96B72610SL 96B72605SL 96B72608SL 

LabiD Screening K96614907 K96614910 K96614913 K96614908 K96614916 K96614911 K96614914 

Sample Date Crileria 9(27/96 9/27/96 9/27/96 9/27196 9127/96 9/27/96 9/27/96 
DUP 

Petroleum Hydrocarbons (mglKg) 

Gasoline Range Organics 5O-10O -- 55 J 71 J 4 J 10 12 J 19 

Diesel Range Organics 1OO-2OO 89 66 36 98 98 36 35 

Volatile Organic Compounds (gIKg) 
Tetrachioroethene l.2E3b 16 100 54 12 23 75 55 

Toluene i .6E&' 5 U 5 U 5 U 5 U 5 U 5 U 5 (J 

Acetone 7.8E5' SO U 50 U 50 U 50 U 50 U 50 U 50 u 

Methylene chloride 85E3b 6 J 5 J lo U 5 j lo u io u io u 

Semi-Volatile Organic Compounds (mg/Kg) 

bis-(2-ethylhexyl)phthalate 
46b 

J 

Notes: 
DUP = Fi&d duplicate sample. 
U = Analyte s noL detected. Value reported is the method reporting limit (MRL). 
J = Value reported is considered an estimate value. 

Screening criteria ADEC UST soil cleanup levels (ADEC 1995). 
bScrenlng criteria one-tenth of the EPA Region 3 Risk-Based Concentrations for soil (EPA I 996). 

Page ot 6 



TABLE 4.3-3 ANALYTES DETECTED IN SOIL SAMPLES COLLECTED AT BUILDING 726 
DURING THE REMEDIAL INVESTIGATION 

Location ID 96-SSO3 

Depth (ft.) 0.5 1 2 

Field ID 96B72603SL 96B72606SL 96B72609SL 
Lab ID Screening I<964gO9 K96614g12 K96614915 

Sample Date Criteria 9/27/96 9/27/96 9/27/96 

Petroleum Hydrocarbons (mg/Kg) 

Gasoline Range Organics 5O-1OO 8 9 14 J 

Diesel Range Organics 100-2OO 38 50 29 

Volatile Organic Compounds (pg/Kg) 

Tetrachioroethene l.2E3b 5 12 11 

Toluene i .6E&' 5 Ii 5 U 5 U 

Acetone 7.8ESb 50 (J 50 U 50 U 

Meihylene chloride 8.5E3b 4 J 3 J 3 J 

Semi-Volatile Organic Compounds (mg/Kg) 
bis-(2-ethylhexyi)phthalete 46b 

Notes: 
DUP Field duplicate sample. 
U = Analyte is not detected. Value reported is the meU,od reporting limit (MRL). 
J = Value reported is considered an estimate value. 

$creening critena ADEC USI soil deanup levels (ADEC 1995). 
bscreenng criteria one-tenth of The EPA Region 3 Risk-Based Concentrations for soil (EPA 1996). 

© 
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TABLE 4.3-3 ANALYTES DETECTED IN SOIL SAMPLES COLLECTED AT BUILDING 726 

DURING THE REMEDIAL INVESTIGATION 

Location ID AP-3860 

Depth (ft.) 2-4 4-6 10-12 10-12 55-57 63-64 

Fie'd ID 97B72601SL 97B72602SL 97B72603SL 97B72604SL 97B72605SL g7B72606SL 

Lab ID Screening KD7706901 1<97706902 1<97706903 K97706904 (97706905 K97709701 

Sample Date Criteria 9124/97 9/24/9? 9/24197 9/24/97 9/24/97 9/25/97 
DUP 

Petroleum Hydrocarbons (mg/Kg) 

Gasohne Range Organics 5O1OQ0 17 5 U 5 U 2200 5 U 

Diesel Range Organics 1OO-2OO 20 5 4 U 4 U 2890 6 

Volatile Organic Compounds (pglkg) 

Tetrachloroethene l.2E3b 7 3 J 8 33 880 5 U 

Toluene l.6E6b 5 U 5 U 5 U 5 U 30 U 2 J 

Acetone 7.8E5b 50 U 50 (i 50 U 50 U 300 U 50 U 

Methylene chloride 8.5E3b io u lo (J 10 U 3 J 60 U 4 J 

Semi-Vo'atile Organic Compounds (mg/Kg) 

bis-(2-ethylhexyl)pbthalate 46b 
I 

0.3 U 0.3 U 0.3 U 0.1 J 0.4 J 0.3 U 

Notes: 
DUP = Field duplicate sample. 

U = Analyle is not detected. Value reported ¡s the method reportíng lumi (MRL). 

J = Value reported is considered ari estimate value 

Screening critena ADEC USI soil cleanup levels (ADEC 1995). 

Screening criteria one1enth of the EPA Region 3 Risk-Based Concentralions for soil (EPA 1996). 

Page 3016 



TABLE 4.3-3 ANALYTES DETECTED IN SOIL SAMPLES COLLECTED AT BUILDING 726 
DURING THE REMEDIAL INVESTIGATION 

Location ID AP-3861 

Depth (ft.) 0-2 0-2 4-6 10-12 55-57 57.558.5 
Field ID 97B72619SL 97872619SL 97872621 SL 97B72624SL 97B72633SL 97B72634SL 
Lab ID Screening K97709702 K977O97O2R K97709704 K77O97O3 K97709705 K97W9706 

Sample Date Critena 9/25197 9/25/97 9(25/97 9(25/97 9/25197 

Petroleum Hydrocarbons (mg/Kg) 

Gasoline Range Organics 5O1OOe 72 -- 5 U 5 U 27 5 U 

Diesel Range Organics 1OO2OOa 19 -- 4 U 4 U 5 4 

Volatile Organic Compounds (pg/Kg) 

Tetrachioroethene I .2E3b 5 ti -- s u s u 4 J i J 

Touene l.6E6b 5 U -- 5 U 5 U S U 5 U 

Acetone 7.8E5b 50 U -- 50 U 50 U 50 U 50 U 

Methylene chloride 8.SE3b lo U -- lo u lo U 10 U 10 U 

Semi-Volatile Organic Compounds (mg/Kg) 

bis-(2-ethylhexyl)phthalate 4 6' j 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

Notes: 
DUP = Field duplicate sample. 
U = Anayie s not detected. Value reported is the method reporting limit (MRL). 

J = Value reported is considered an estimate value. 

Screening criteria ADEC UST soil cleanup 18v616 (ADEC 1995. 
Screening criteria one-tenth of the EPA Region 3 Risk-Based Concentrations for soil (EPA 1996). 

Page 4 of B 



TABLE 4.3-3 ANALYIES DETECTED IN SOIL SAMPLES COLLECTED AT BUILDING 726 
DURING THE REMEDIAL INVESTIGATION 

Location ID AP-3862 

Depth (ft.) 0-2 4-6 10-12 55-57 55-57 57.5-59 
Field ID 97B72635S1 97B72637SL 97B72640SL 97B72649SL 97B72652SL 97B72650SL 
Lab ID Screening K97714403 K97714404 K97714405 K97714406 K97714408 K97714407 

Sample Date Criteria 9/26/97 9/26/97 9/26/97 9/26/97 9/26197 9/26197 
DUP 

Petroleum Hydrocarbons (mg/Kg) 

Gasoline Range Organics 5O-1OO 9 5 U 5 U 150 270 5 U 

Diesel Range Organics 1OO-2OO 19 4 U 4 U 73 334 4 U 

Volatile Organic Compounds (pg/Kg) 

Tetrachioroethene l.2E3b 2 J i J 5 U 19 60 1 J 

Toluene 1.6E6b 5 U 5 U 5 U 5 U 5 U 5 U 

Acetone 7.8E5b 50 U 50 U 50 U 40 J 50 U 50 U 

Methylene chloride 8.5E3' io u 5 J 3 J 4 J 10 u 8 J,B 

Semi-Volatile Organic Compounds (mg/Kg) 

bis-(2-ethylhexyl)phthalate 46b 
I 

0.3 U 0.3 U 0.3 U 0.1 J 0.7 0.3 U 

Notes: 
DUP = Field duplicate sample. 
U = Analyte is not detected. Value reported is the method reporting imit (MRL). 
J = Value reported s considered an estiniate value. 

Screening cnteria ADEC USI soil cieanup levels (ADEC 1995). 
Screening criteria one-tenth o the EPA Region 3 Risk-Eased Concentrations for soil (EPA 1996). 
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TABLE 4.3-3 ANALYTES DETECTED IN SOIL SAMPLES COLLECTED AT BUILDING 726 
DURING THE REMEDIAL INVESTIGATION 

Location ID AP-3863 

Depth (It.) 0-2 4-6 10-12 55.5-56.5 55.5-56.5 56.5-57.5 
Field ID 97B72654SL 97B72656SL 97B72659SL 97872668SL 97B72670SL 97B72669SL 
Lab ID Screening 1<97719501 <97719502 1<97719503 1<97719505 1<97719507 1<97719506 

Sample Dale Criteria 9/29/97 9/29/97 9/29197 9/29197 9/29/97 9/29197 
OUF 

Petroleum Hydrocarbons (mg/Kg) 

Gasoline Range Organics 50-1 00 5 U 5 U 5 U 5 U 5 U 5 U 

Diesel Range Organics 100_200a 4 U 4 U 3 J 4 U -- 4 u 

Volatile Organic Compounds (pg/Kg) 

Tetrachioroethene l,2E3b 5 U 5 U 5 U 5 U 5 U 

Toluene l.OE6b 5 U 5 U 2 J 5 U 5 U 

Acetone 7.8E5b 50 U 50 U 50 U 50 U -. 50 U 

Methylene chloride 8.5E3b 3 J,B 10 U 7 J,B 5 J,B -- 4 J,B 

Semi-Volatile Organic Compounds (mg/Kg) 

bis-(2-ethylhexyl)phthalate 
46b 

I 
0.3 U 0.3 U 0.3 U 0.3 U -- 0.3 u 

Notes: 
DUP = Field duplicate sample 
U = Analyte s not detected. Value reported is the method reportin 
J = Value reported is considered an estimate value. 

Screening criteria ADEC USI soil cleanup levels (ADEC 19951. 
5Screening criteria one-tenth of the EPA Regisn 3 Risk-Bused Co 

o 
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ATTACHMENT 4.4 
Tables and Figures 

Table 4.4-1 Summary of Data Gaps as Identified in the Management Plan and 
Findings of the Remedial InvestigatIon/Baseline Risk Assessments - 
Building 796 

Table 4.4-2 Chemicals of Potential Concern as Identified in the Management Plan, 
Building 796 

Table 4.4.3 Analytes Detected in Groundwater Samples Collected at Building 796 
During the Remedial Investigation 

Figure 4.4-1 Building 796 Halogenated Volatile Organics Detected in Groundwater, Rl 
& Pre-Rl 



Table 44-1. Summary of Data Gaps as IdentIfied in the Management Plan and Findings of the Remedial 
Investigation/Baseline Risk Assessments Building 796. 

Area of Concern as Available Data tPrlor to Data Gaps Established Action Taken During Findings at the Remedial 
identified in the the Remedial In the Management the Remedial invnstigation/Baneiine Risk 

Management Pian Investigation) Pian investigation Assessments 

Groundwater 

Groundwater in the Low levels of carbon Nature and extent of investigate nearby areas The extent of carbon fetrachioride 
vicinity of Building 796 tetnachloride were carbon teirachioride in as potential source and chloroform in groundwater in the 

detected in groundwater groandwatnr. areas of The carbnn vicinity of the sire has net been 
monitoring wells tstracnioride, identified However, ait fiougn 

COPC5 have been dentified in the 
risk assessment, groundwater onsite 
is not ased as a source of potable 
water, nor is it anticipated to be in the 
tufure, smf therefore an incomplete 
pathway for risk eniuts. 

Key; 

COPCs = Chemicals of Potential Concern. 
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Table 4.4-2. Chemicals of Potential Concern as Identified in the Management 
Plan, Building 796. 

Te Media Source Carcinogens Noncarcinogens 

Petroleum Groundwater Fuels None DRO 
hydrocarbons 

Chlorinated akanes Groundwater Solvents, potentially Carbon tetrachioride None 
upgradient Chloroform 

Metals Groundwater Fuels and oils; Arsenic Nickel 
batteries Lead Chromium 

Key: 

DIO = Diesel Range Organics 



OU-D 33433 

TABLE 4.4.3 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 796 
DURING TUE REMEDIAL INVESTIGATION 

Location-ID AP3513 AP3532 AP3533 

FielS-ID 97579036GW 97879641GW 96879630GW 97879642GW 968790285W 078795384W 
lac-iDe 39,601502 K97601505 696625701 397806307 996522003 697601509 

396625902 

Sample Date Screening 0/19/97 6/19/97 0/2/96 612057 10/i/96 o/lo/or 

Volatile Organic Compoiattds pglL) 
A/coral/O Vs/alt/s Ongasico (A VOs) 

Tolcene 7959, 000' 02 J - u.s u 0.5 u 05 U os u 

hymnen 12000°, 70000' o.s u - 0.5 u 05 u os u os u 

Ha/ogo,raled Vs/alilo Orsaotcs (HVOO) 

1.1,l.Triohloroethone 540°, 200' 05 U - u.s u 02 J o.s u s 

CeSb9ltet100lrIOrde 0.160,50 o.s u - 1.6 2.2 11 0.5 U 

Ch/omfgrrrr 0,15° 13 - 0.2 u J.8 0.3 J,8 1.8 u 8 15 

AoelUfln 37000 5 J - 2G u 08 J.8 2G J 20 u 

MeIlly/erlA ChIô7de 4 iO 0 5 J - 1 u 
/ u 1 U i u 

PetnOl001055 HydrocarbonS pg/L) 

Diesel Range Organ/Cc lOa 173 - ioo u 41 J 51 u J.5 21 J 

Metals(pg/L) 
Arsenic I 1°, 50 5 J - 2 J i j 5 u O U 

Arsoric /disco/ued/ 11°, 00' - - su - su - 

Bancs, 2600°. 2000' 111 - 8 5 18 19 

Sar/oir (0/soolued) 2600°. 20000 - - 8 - 16 - 

Chromium 180/37000°,i00' 20 - ou sU 98 17 

Cl/mrs/Get (4/559/ved) 180070009.1006 - - s u - s - 

Iron iioGo 18700 - - 20 U 290 

Lead 750 
(P.c/ion Leue/) 3 - 2 U 2 u 2 U z u 

Lead 106/Ar/i/cn Loge/I - - z u - 2 U 

Memory 110,20 05 U - 0,5 U o.s u 0.5 U o.s u 

Merc*7y 115,21 - 05 u os u 

Nicloel 7300 20 U - - 20 u - 22 

SeIen/um 180°, 500 1 J - SU ou SU 1 J 

Se/enture 1800, 50' - - 5 U - 5 U 

Setni.VoIatiIe Organic Corr,poiindo (pg/L) 
2.6-D/nitrnto/gere 37° ro u oc J iou - IoU 
gereo/a/anihtacone 00926 0.8 J 10 U - 10 U - ro u 
Berdo/a/pyrere 0.00920 

t J 10 U - 10 U - 05 J 

Senzo(b)Ouoiantflene 0,0021 
1 J 10 U iou - 0.7 j 

Bnnzo(g.h,i)peiylene UA 0.8 J IO u - oo u - 0.5 J 

Senzo(k)flooranihene 0.920 2 J IOu iou - i J 

Chryseoo 920° 0.6 J 1OU - IO U - IOU 
0/ethyl phiha/ato 29.0000 

Oi-n'vcly/ pOma/am 7300 
0.3 j 

0.8 J 

0.6 J 

10 U 

- 

- 

ro u 

io u 

- 

- 

rou 

10 U 

Indeno)1,2.3-cd)oyrere 00920 04 J OU - mou io u 
Naphiha/ene iSOOl iO U iO U IOU - IOU 

tither(mg/L.) 
(18107899 (AS 09003) 380 - 202 202 255 340 
59/laie - - 15 26 66 130 
Suspended 59//dr - - s u s u i s 

Nitrogen, Ammonia las N) - - 0,00 U - 0,05 U 
Nitrogen. Ntlroie-Notnte 3.2 - 2.4 2,4 32 49 

NnteS/ 

U graine snot detecred Va/ce ,n000edts tile retOnd reno,ing I/rn/I URLI 
J eva/ge n507ed n neldetnd an est//Fao 031g. deteomed belceer tre medtod de/ocIo, I/rn/I and MOLS 
B - ura/Inc lepored osas addivona/ly lourd pnpnerl r ar associated rinSed. Op. 7I/Ot rrsate 6/arI 

Scoeen/rg Sr/ens Alaska Waler Qua//ty Cn/era/Il 0.90 70/ 
5Cteer/r9 cr/era EPA 709/orO 04k-Based Converta//Or /EP 096/ orlan moler C1/nom,umV/ /lOCVCltom/urt /11/37000/ 

'Sullen/no crIera Prmamy Mdx/mum Contaminant /eooln SCSI cpu '*0500/con/IO, lead 
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TABLE 4,4-3 ANALYTES DETECTED IN GROUNDWATER SAMPLES COLLECTED AT BUILDING 796 
DURING THE REMEDIAL INVESTIGATION 

Location-ft) AP3777 AP3778 
Fi.Id.ID 96B7962GW 96B78626GW g7B796Gw 96B79627GW 7B766GW 
Lab.IDÇ K661961l K96622601 K97606302 K96622802 K97617902 K97617903 

Sample Date Screening 13O/9 9/30/96 6/20/97 10/1196 8Q5/9Ï 9/25197 

Crteri DUP DUP 
VoItiIe Orgníc Conpornd pgIL) 
A,omt,c Volat,Ie Organics (AVO) 

TOlccen 75O, 1000' 04 U J.B 0 4 U JB 0.09 J 0.3 U J,B 0.5 U 0.5 U 
Xyenes 12000'. 10000' 0.2 u J,B 0 5 u 0.5 u 0,5 u 05 u 0.5 u 

Hlogenated Volatile O19ecco (HVOo) 

lil-Trichioroethane 540k, 200 0.3 J 0.2 J 0,2 J 1 1,2 13 
Crborr tetrchlonde 0.i6, 5 2.8 26 1 9 3.9 3.6 36 
Chloroform O i5 0.2 U J.B 02 U JB 02 J,B 1 U B 0.8 08 

Acetone 3700e 23 U 23 U 20 U 20 U 20 U 20 U 
Methylene thlorlde 4 i0 i U I U i u i u i u i u 

'etroIem Hydrocarbons (pg/L) 
Deel Range Orger:o l5 roo u ioo U 32 J u Jß 30 J 26 1 

etaI(g/L) 
Arsento 11h, 50' 5 U 5 U i j 5 U 5 LI 5 J 

(dsolvod) ll, 50' 5 U 5 U - SU - - 

Bariurrr 2600e, 20OO 36 37 33 38 23 23 
arrrr dtoed) 2600. 20O0 36 33 - 36 - - 

Chrornir,r i8O(37000,1O0' 5 U 5 U 5 U 5 U 5 U 5 U 
Chronr,r (dissolved) 180/3700O0,100 5 u 5 U - 5 U - - 

Iron 11000k - - 812 - 20 J 20 J 

Leed (Actton Leve') 2 U 2 U 2 U 2 U 2 U 2 U 
Leed iS' (AEtion LoÌ) 2 U 2 U - 2 U - - 
Mercury 11 2 05 U 05 u 0,5 J 05 U 01 J 0,2 j 
Mercury 11h, 2' 0.5 U 0.5 /J - 0.5 J - - 

N,kel 73O - - 20 U - 20 U 20 U 
Sieniurn l8O, 50' 5 U 5 U 5 U 5 U 5 U 5 U 
SeIenrn 180'. 50' 5 U S U - s u - - 

mi-VoIttI_Organic_Con,poond_(g/L) 
2.6-Oindrotoluene 37 - 10 U - iou lOU 
Berro(a)arrthrcene O,O92 - io u - lo U lOU 
Benz()pyrene 00092' - - iou - IOU IOU 
Benzolb)fhorr,thene o,og2 - - io u - o u io u 

er,zo(g.h,t)petylene UA - - IO U - 10 U 10 U 
Beno(k)fiornthene O 92 - - io u - to u io u 
Chrysene 9,20' - - io u - lo U 10 U 
Diethyl phtfltate 29.000 - - IO U - i j o g J 
Di-.-odyI phthalete 730 - - 10 U - lOU 10 U 
ndeno(l ,2.3-cd)pyrene 0092 - - io u - io U 10 LI 

NaptthaIene 15oo - - 10 U - iou iou 

Other(rgIL) 
-ordnes A Ce003) 272 268 244 311 265 - 
SIfete 21 - i 56 31 - 
Sprnrded Solids 5 Li - 7 5 U 5 U - 
Ntr9grr. Ainrrronie (as N) 005 U - 0.05 U - - 
Nitrogen. Nitrete-Nitnt 16 - i 4 2.6 3 - 

Notes: 
OUR Field dup/!rn sample 
U*Unass/gned or unacailable 
U Analyle s not detected. Value reponed ¡S he meulod repomng l!m!t MAL) 
J Value rponeØ s Considered an estimate Value detected Dereeen ne method detecUon limit and URL 
B =AnaI1e reponed ns aÒd/IionaÌytoona present n an associais meThod, mp. attA/Or nnsaie blank 

SC!ngCn&AJaskawaterOulity Criera (ISaAC 70) 
'sc,ttingcnt.n EPA RegioS S Rik.Bsed concetti (EPA 19961 rO,wp*te, Ch, 1iAt VI rOOktn,om,un 
Sa-een:nqcntena pnmaryu mumcona,., ,t/l5 (MCLIEP* 'AdonÌe,ltorlead 

Ill (37000) 
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5.0 FATE AND TRANSPORT 

5.1 Introduction 

The fate of a chemical can be described in terms of those processes that are related to the 

movement or transport of the chemical in the environment and transformation mechanisms that 
degrade the chemical in different environmental compartments. The partitioning characteristics 

of a chemical are an expression of the chemical's tendency to migrate from one compartment 

to another. In many cases, the fate (i.e., transformation) of the chemical can depend greatly on 

which compartment it becomes associated with. 

Site media in OUD that contain COPCs consist of groundwater, soil, subsurface soil, and 

sediment. In general, classes of COPCs in groundwater consist of: 

Halogenated aliphatic volatile organics, 

Bis(2-ethylhexyl)phthalate (DEHP) 

Alkylated monoaromatic hydrocarbons (and berizene), 

Chlorinated pesticides, and 

Metals. 

Classes of COPCs in sediment consist of: 

Polychlorinated biphenyls (PCBs) 

Chlorinated insecticides, and 

Polycyclic aromatic hydrocarbons (PAHs) 

Classes of COPCs in soil consist of: 

PCBs, and 

Chlorinated insecticides. 

The only COPC detected in surface water was: 

DEHP 

The environmental fate of chemicals is largely determined by their partitioning tendencies 

between atmospheric, aqueous, and organic phases. Typically, there are three types of organic 

phases: soil, sediment, and biological tissues (i.e., lipids). The partitioning of organic 

contaminants between organic material, water, and air is dependent on the gas-water partition 

coefficient (i.e., Henry's Law Constant), and on the sorption coefficient of the compound to soil 

and sediment organic matter (KJ. Henry's Law and K can be estimated from the solubility in 

water (S), vapor pressure (VP), and octanol/water partition coefficient (K), or they can be 

9000-107 5-1 November 1990 
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measured empirically, for a given compound. In general, the environmental fate of chemicals 
with low vapor pressure, ow water solubility, and large K is typically dominated by sorption to 
soil and sediment. However, depending on the particular chemical, biological tissues may also 
serve as a significant environmental compartment through bioconcentration and/or 
bioaccumulation. The bioconcentration factor (BCF) is simply a measure of the partitioning of a 

chemical between water and aquatic organisms (usually fish) via passive diffusion, but can also 
apply to biota in general. Recalcitrant compounds that have large BCFs may be found in the 
tissues of higher animals (i.e., secondary consumers or higher) t much greater concentrations 
than that measured n typical environmenthi media, such as sediment or surface water. The 
increase in concentration through food-chain transfer is referred to as bioaccumulation or 
biomagnification. Bioaccumulatíon factors (BAFS) have been developed for many compounds 
based on their BCFs and resistance to biodegradation. 

Recently, EPA has published guidance on the toxicological implications of environmental 
mixtures of PGB5 (EPA 1996a). This guidance also provides some discussion on fate and 

transport mechanisms of PCBs. Commercial PCBs (Aroclors) occur as mixtures of congeners, 
useful for their non-flammability, chemical stability, and insulating properties in capacitors, 
transformers, and other electrical equipment. However, it is these same chemical properties 
that result in their environmental persistence. Environmentally, PCB5 also occur as mixtures; 
however, the composition differs from the original commercial product. The composition of PCB 
mixtures changes over time because of partitioning (adsorption), transformation, and 
preferential bioaccumulation. Congener distributions ¡n sediment, soil, and biota do not 
necessarily resemble any Arodor, and some of the more toxic congeners are selectively 
retained in these environment9l comp9rtments. 

5.2 Transformation Processes 

5.2.1 Biodegradation 

Regarding the transformation of environmental chemicals, biodegradation is likely the most 
important process. Some hazardous environmental contaminants that are typically found in site 

media biodegrade relatively easHy. For example, most of the petroleum hydrocarbons normally 
found in fuels (i.e., benzene, naphthalene, alkanes, etc.) can biodegrade quickly in soil or water 
in the presence of oxygen. Conversely, some halogenated chemicals undergo significant 
biological transformations only under strictly anaerobic conditions. For example, DDT (BoUag 

and Llu 1990) and PCB5 can be reductively dechlorinated by various microorganisms (Rhee et 
al. 1989). Chlorinated solvents can also be biotransformed under typical environmental 

conditions, such as sediment and groundwater. However, reductive dechlorination is a relatively 
slow process under typical environmental conditions, which can result in the persistence of 
these compounds. 

9000-107 5-2 November 1998 
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Under aerobic conditions, organic molecules containing functional groups with oxygen typically 

are more prone to biodegradation. This may be because the first step in the biodegradative 

pathway is often oxidation. For example, n-alkanes are first converted to alcohols, then to 

aldehydes, and finally to acids. Once converted to an acid, the organism can obtain large 

amounts of energy via beta-oxidation. However, there are exceptions. Some oxygenic 

functional groups are not susceptible to biodegradation, such as esters. DEHP was relatively 

recalcitrant in soil compared to naphthalene and phenanthrene, which were readily mineralized 

(i.e., complete oxidation to carbon dioxide and water; Efroymson and Alexander 1994). In 

addition, the presence of DEHP has been shown to substantially suppress the biodegradation 
of PCBs (Bedard 1990). 

5.2.2 Abiotic Mechanisms 

Some chemicals are susceptible to abiotic transformations, such as hydrolysis and photo- 

oxidation. Hydrolysis would not be expected to be a major mechanism of degradation for the 

COPCs selected in OUD. DEHP is the only COPC that has the potential for hydrolysis. In 

actuality, hydrolytic reactions in the environment are common in the microbial metabolism of 

ester linkages, and it would be difficult to prove that any hydrolysis of DEHP was abiotic. 

Some compounds that are quite recalcitrant in soil, sediment, or water are relatively quickly 
broken down in the atmosphere by sunlight. As a class of compounds, the PAH5 are 

considered recalcitrant in soil and sediment, but are easily photodegraded if transport 

mechanisms allow dispersion into the atmosphere. PCB5 are recalcitrant in soil and sediment, 

but are also susceptible to photo-oxidation. However, the specific PAHs and PCBs that are 

detected in soil or sediment are not likely to volatilize. This is because these compounds are 

hydrophobic and would tend to stay sorbed to soil and sediment. Soil and sediment (if it is 

allowed to dry) may become airborne, as particulate, which may allow photo-oxidation of the 
compounds. However, this would not be expected to be a significant transformation 

mechanism. 

5.3 Transport 

Transport of contaminants depends on hydrostratigraphy, groundwater flow velocities, 

directions, and flowpaths. 

5.3.1 Hydrostratigraphy 

The dominant surficial units in the study area are well-graded to poorly graded gravels with 

varying amounts of sand and silt, to silty sand and ctayey silt. Assuming the dissolved phase 

of the contamination remains in the upper section of the aquifer, this type of aquifer and 

groundwater flow velocity may produce a linear, elongate contamination zone. This also 

assumes constant gradient direction and no seasonal aquifer fluctuations resulting in smearing 

9OOO-O7 5-3 November 1998 
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of the contaminants. The confined aquifer apparently becomes semiconfined to unconfined 
northwest of a line running roughly beneath and parallel to the Davis Highway within OUD. This 

is possibly the result of erosion of the confining unit in this area. The confining unit is a silt or 

silty clay dipping to the north-northwest at an unknown angle. Based on boring log information, 

there is apparently little water above the confining unit in this area. 

Many areas have fairly thin, discontinuous, and isolated lenses of low permeability clays and 

silts, resulting in perched aquifer conditions. These lenses can also cause semiconfining 

conditions to underlying aquifers. 

5.3.2 Groundwater Flow Characteristics 

The estimated groundwater velocity in the unconfined aquifer averages approximately 4.6 feet 

per day. This figure assumes a constant groundwater gradient of 0.5 feet per 50 feet, 010.01. 

Groundwater flow in the unconfined aquifer is generally to the northwest, but may vary 

seasonally. The confined aquifer dips to the northwest and has a generally west to west- 
northwest direction of groundwater flow. 

5.3.3 Contaminant Transport, Dilution, and Attenuation 

The transport velocity of various contaminants in their pure phase (i.e., non-aqueous phase 
liquid [NAPLI) may be much less than groundwater velocity depending on viscosity, adsorption, 

solubility, temperature, and other variables. Physical and chemical characteristics -- such as 

water solubility, vapor pressure, and density - will affect the expected migration rates and paths 
of the COPCs. 

In the unconfined aquifer, transport of dissolved contaminants is in the direction of the 
groundwater gradient. Annual water table and gradient variations are assumed to be three 

dimensional, causing variable effects on contaminant dispersion. Subsurface contaminant 

pooling, migration path tortuosity. and dispersive effects caused by grain size variation and 

bedding can cause extensive smearing and plume dispersion. 

In addition to dissolved-phase and pure-phase sources of contaminants in groundwater, 
gaseous phase is also a transport mechanism. In unsaturated soils, contaminants may partition 
into a gaseous phase. The tendency for a specific contaminant to go into the vapor phase 

depends in part on the vapor pressure of the contaminant. The gaseous phase will tend to 

migrate in a similar manner in the unsaturated soils as the NAPL would in the saturated zone. 
That is, dense NAPLs (DNAPLs), such as carbon tetrachloride or PCE, will have a gaseous 
phase that will tend to "sink" through the unsaturated zone because their vapor density will be 

greater than that of the air in the soils. However, in permeable unconsolidated deposits, such 

as those encountered at the OUD sites, vapor-phase transport can result in contaminants 
migrating in a much broader path than, and in advance of, dissolved- or pure-phase 
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contaminants, and the travel path is less dependent on orientation of confining-layer surface. 

Vapor-phase migration can follow preferential pathways (e.g., former fluvial deposits) and 

repartition into low concentration dissolved phase, and be detected at a location typically 
considered to be 'upgradient" or "crossgradient" of the dissolved phase plume. This may lead 
to the apparently widespread presence of low concentrations of a contaminant in groundwater. 

In the confined aquifer, flow is bounded by the confining layers, and contaminant migration can 

be limited by these layers. Groundwater flow is affected by many of the same factors as in the 
unconfined aquifer. 

5.4 Site-Specific Discussions 

5.4.1 Building 35-752 

Building 35-752 has historically been used for housing electrical generating and transmission 

equipment, and has since been used as a storage building. 

5.4.1.1 Soil and Sediment 

PCB5, PAH5, and chlorinated pesticides can be classified as hydrophobic organic compounds 
(H005). HOCs have been detected in soil and sediment at Building 35-752. These chemicals 
are extremely hydrophobic, sorb very strongly to soils, and resist movement to the air phase. In 

general, the longer a given HOC is in a soil, the more tightly it becomes sorbed. However, the 
presence of miscible organic solvents in sediment may increase the mobility by decreasing 
sorption of HOCs to sediment. 

Mobility of HOGs, can be influenced by other contaminants if they are present in the same 
medium (i.e., soil or sediment). This effect is typically referred to as "cosolvency." Investigative 
research has been conducted that demonstrates the presence of petroleum hydrocarbon fuels 
does not significantly increase the desorption (i.e., increase mobility) of HOGs sorbed to soil or 
sediment. However, the presence of other compounds can increase the mobility of HOGs in 

these media. Typically, miscible organic solvents (methanol, methyl ethyl ketone (MEK), 
acetone, etc.) increase solubility and decrease sorption of HOGs to soils, as would be expected 
based on other aqueous solubility results (see Appendix G). Acetone was detected in Cooling 
Pond sediment in 16 of 18 samples, and MEK was detected in 11 of 18 samples. The presence 
of these compounds could increase the mobility of PCBs and PAH5 in the sediment. Currently, 
the full extent of the HOC contamination in sediment has not been determined. A sample 
collected approximately 200 feet downstream from the Cooling Pond contained t-tOCs. 

5.4.1.2 Groundwater Sampling 

Monitoring wells at Building 35-752 are completed in the unconfined aquifer at depths ranging 
from 10 to 20 feet. Groundwater movement in this aquifer is toward the northwest at an 
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approximate average rate of 4.6 feet per day. Aidrin was detected in 3 of 26 samples at levels 
ranging from 8 to 11 parts per billion (ppb). Since aldnn is immiscible and nearly insoluble in 

water, and responds poorly to biodegradation, it could be expected that the aidrin will move 
slowly with the groundwater gradient and will be present for an extended period of time. 

The chromatographic signature of DRO detected in groundwater samples is not the same DRO 
signature seen in the sediment. For DRO detected in groundwater, the chromatogram exhibits 
the characteristic of a light distillate product (e.g., gasoline or mineral spirits). For DRO 
detected in sediments, the chromatogram exhibits the characteristics of a heavy residual 
product (e.g., mineral oil). DRO concentrations ¡n water ranged from 25 to 1310 l.Lg/L in 25 out 

of 34 groundwater samples. The presence of DRO may be due to the former UST5 location 
south of building 35-752 or the former drum accumulation area, or possibly a source that has 
not yet been identified. 

The natural attenuation and biodegradation of the DRO is probably very slow in this medium 
because of low groundwater temperatures: consequently, the contamination plume is assumed 
to be mobile and viable, with dilution being the primary risk-reduction factor. 

5.4.2 Building 726 

Building 726 has been and currently is a dry cleaning facility, utilizing dry cleaning solvents such 
as perchlorethylene (PCE) and Stoddard solvent. The solvents were at one time stored in 55- 
gallon drums on a raised platform at the rear of the building, but this practice has stopped in 

recent years. Three 2,000-gallon USTs were also used in the past for storage of cleaning 
solvent. The ground surface is paved within about 50 feet of the building. The soils around 
Building 726 are typically glacial outwash consisting of poorly sorted gravels, sands, and silts, 
having fairly flat surficial topography. The soils adjacent to the paved area were sampled in 

1996 and had significant levels of PCE near the surface. Monitoring wells associated with the 
site were completed in the confined aquifer, since there was no appreciable groundwater found 
above the confining unit. No measurable amount of PCE or TCE was found in the confined 
aquifer. However, soil borings drilled in 1997 detected elevated levels of both Stoddard solvent 
and PCE in the saturated sands directly above the confining layer (silt) at a depth of 
approximately 50 to 60 feet bgs. The confining layer at this location dips to the north-northwest, 
with groundwater migrating along this surface within the lower, permeable unconsolidated soils 
¡n a perched condition. lt appears likely that where this perched groundwater has traveled 
through the PCE- and Stoddard solvent-affected soils, these contaminants have dissolved into 
the groundwater and then migrated with water northerly to the aquifer(s). Once the perched 
groundwater enters the aquifer system, the dissolved plume would then be expected to follow 
the general groundwater flow pattern (generally westerly). Migration by vapor phase would also 
be expected to take place, resulting in the observance of low levels of dissolved-phase 
contaminants in groundwater down- and crossgradient from the presumed source area. 
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This area appears likely to have contributed much, if not all, of the dissolved PCE that has been 

detected in the area of Building 45-590, discussed below. 

5.4.3 Building 45-590 

Building 45-590 was built in 1943 and has had three major additions since then. lt was used 

primarily as an automotive hobby repair shop and a cold weather gear storage warehouse, and 

was dismantled in 1995. lt had an outdoor grease rack/wash station to the south of the 

building, a lined floor drain sump on the south side of the building, and had a concrete sump 

under the floor of the building that was not discovered until the building demolition took place. lt 

was also serviced by wooden lath sewer lines that were subsequently abandoned. 

PCE has been detected in groundwater on site. PCE has moderate to high potential mobility in 

the subsurface groundwater system and potential for anaerobic biodegradability, given optimal 

conditions. Consequently, it could move readily with the groundwater gradient. 

lt is possible that the source of this contamination is from within the site boundaries, since both 

contaminants are used in conjunction with automobile painting and repair activities. A more 

likely source would appear to be the laundry facility at Building 726, where PCE has been 

detected at elevated concentrations in the subsurface soils (Section 5.4.2). 

Additional investigation performed in the area of Building 45-590 has identified the west and 

north extent of PCE in groundwater. lt appears that the plume is fairly narrow, and extends 

from the area of wells AP-3534 and AP-3466 (along the west end of D Street) westward to the 

area of wells AP-3870 and AP-3873. Wells installed and sampled in January 1998 in areas 

west and north of the known plume area did not detect PCE. A possible explanation for that 

observance of low-level concentrations of PCE in well AP-3872, located upgradient of the 

highest concentrations, is attributable to vapor migration through the permeable subsurface 

soils. 

5.4.4 Building 796 

Carbon tetrachioride and chloroform have been detected in wells associated with Building 796. 

lt is difficult to establish whether chloroform is truly present in the groundwater or is an artifact 

of field or laboratory procedures. Carbon tetrachloride, like PCE, is also a halogenated organic 

compound. lt behaves similarly to PCE in its fate and transport, although it is more soluble and 

would be expected to go into the dissolved phase more readily than PCE. The geology at 

Building 796 is also similar to that of Building 45-590, in that it is complex and both a confined 

and unconfined aquifer exist in the vicinity of the building. Because the conditions (i.e., 

geology, contaminant properties) are similar at Building 796 and Building 45-590 no additional 
discussion is included. 
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5.5 Conclusions 

The pnmary COPCs in soil and sediment are H005, which are known to sorb tightly to soil and 
sediment. However, their mobility may be increased by the presence of other compounds, such 
as miscible solvents. Research indicates that acetone and other oxygenated solvents, which 
have been detected in sediment, have been shown to desorb HOGs (see Appendix G). 

Many of the COPCs detected in groundwater are susceptible to biotransformation. Halogenated 
volatile aliphatic compounds can be reductively dechlorinated under anoxic conditions, such as 

groundwater. However, this is typically a slow process that would not appreciably affect 
concentrations in the near future. Other groundwater contaminants, such as the alkylated 
monoaromatics and benzene, are biodegraded quickly in the presence of oxygen. However, 
conditions in groundwater are typically anoxic and, therefore, biodegradation of these 
compounds would also be expected to be relatively slow under current conditions. 

The biodegradation of PCB5 and chionnated pesticides does occur under reducing conditions 
such as sediment. This process my be h2ppening, albeit slowly. PAHs in sediment are not 

likely to biodegrade measurably because oxygen is typically required for biotransformation to 
occur. Therefore, biotransformation is not likely to 2ffect concentrations of H005 in the near 
future. DEHP has also been detected in Cooling Pond sediments and has been shown to be 

recalcitrant ¡n soil mineralization studies (Efroymson and Alexander 1994). 

9000-107 5-8 November 1998 

Recyc'ed Paper 



OU-D 33444 
OUD REMEDIAL INVESTIGATION REPORT FINAL 

6.0 CONCLUSIONS 

The purpose of a RI is to determine the nature and extent of risks posed by uncontrolled 
hazardous waste sites (EPA 1989). For this project, the intent has been to develop an 

understanding of the source and extent of the contaminated areas that make up OIJD, and to 

establish the associated risk to both human health and the environment. 

Investigation of OUD sites has typically followed a progression of: 

a) identification of contaminated sites: 

b) determination of nature and extent of observed contamination; 

c) investigation to determine source(s) of contamination; and 

d) investigation to determine nature and extent of risk to human health and environment. 

Identification of contaminated sites has historically consisted of a combination of follow-on 

investigation of previously identified sites, as delineated in the Federal Facilities Agreement, 
and follow-on investigation of sites identified during other investigations. For example, the 

investigation at Building 45-590 originally focused on a petroleum hydrocarbon release under 

separate investigation, but was included in OUD when a volatile organic compound (i.e., PCE) 

was identified in the unconfined aquifer. 

With the exception of the Building 45-590 site, the nature and extent of observed contamination 

at the OUD sites has not been fully completed. However, groundwater at Building 35-752 has 

been shown to exceed the non-carcinogenic threshold, and groundwater at Building 796 has 

been found to exceed the acceptable carcinogenic target risk range. The remaining two sites 
(Buildings 726 and 45-590) do not exhibit estimated risk above the regulatory threshold andlor 
excess lifetime cancer risk (ELCR) target r2nge. 

Determination of the source of the contaminants at each of the OUD sites is also presently 

somewhat incomplete. This is due to a combination of factors, but is complicated by the 

complex surficial geology of the Fort Richardson area. Presently, a research program is being 

conducted by the U. S. Army Cold Regions Research and Engineering Laboratory (CRREL) for 

the purpose of identifying the surfidal geology and hydrogeology of the Fort Richardson area. 

Therefore, at the time of this report, a comprehensive evaluation and understanding of the soils 

and groundwater in the area of QUO has not been received. 

The possibility remains that there may be numerous source areas that are contributing to the 

contaminated areas rather than a single point source (Figure 6-1, page 6-4). The groundwater 

plume containing primarily PCE is, at this time, considered to have a probab'e source area at 

the dry cleaning facility at Building 726. Release of PCE to both the surface and subsurface 
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soils has been confirmed at this location. Soil borings installed in 1997 detected elevated levels 
of both Stoddard solvent and PCE in the saturated sands directly above the confining layer (silt) 

at a depth of approximately 50 to 60 feet. A conceptual site model for Building 726 is presented 
in Fìgure 6-2 (page 6-5). Although the subsurface stratigraphy in this area is rather complex, 
through a combination of dissolved-phase and vapor-phase migration it appears likely that PCE 

from this source area has resulted in the dissolved PCE plume that is observed in groundwater 
in the area of Building 45-590. 

Another concern at the Building 45-590 site is the presence of carbon tetrachloride in 

groundwater. The Fall 1996 groundwater sampling program resulted in detectable levels of 

carbon tetrachtoride in six monitoring wells. Carbon tetrachloride had not previously been 

detected in any of these wells. This may be an indication of a migrating plume in this area. 

Confirmational sampling performed in this area during January 1998 did not detect carbon 
tetrachioride in the same wells, however, a new well (AP-3871) installed east of AP-3441 along 

Loop Road did contain carbon tetrachioride at a concentration of 1 tg/L. Although there is a 

hypothetical future residential risk associated with carbon tetrachloride at this site, the fact that 

no future residential use of this groundwater resource is expected eliminates this exposure and 

the resulting risk. Therefore, no additional investigation will be performed with regard to carbon 
tetrachloride in groundwater at this site. 

Carbon tetrachioride was also considered the primary contaminant of concern in groundwater at 

the wells associated with Building 796. The source for the carbon tetrachtoride in this area is 

not identified. However, the Baseline Human Health Risk Assessment (BHHRA; Volume lIa) 

has determined that although carbon tetrachloride levels observed in groundwater at this site do 

exceed the upper limit (10) of the target range ELCR, they constitute a minority of the overall 

risk at this location. The majority (82%) of the risk in groundwater at this site is from 

benzo(a)pyrene and 1,2-dibromoethane. The source of these contaminants is unknown. 

However, the rationale that there is no exposure (present or future) has resulted in the 
determination that rio additional investigation is required at this location. Because the majority 

of risk associated with this site resulted from a single sampling event, a round of groundwater 

sampling for confirmation purposes is planned to take place during Fall 1998. 

Numerous contaminants in surface water, sediment, groundwater, and soil that are considered 

human health COPCs have been detected at Building 35-752. In addition, although there are 

no risk-based cleanup levels under CERCLA for petroleum hydrocarbons (DRO, GRO, and/or 

TPH), they are present at elevated levels in groundwater, sediment, surface soil and subsurface 

soil. 

Chromatograms for the hydrocarbons (i.e., DRO) detected in pond sediment exhibit the 
characteristics of a heavy residual product. 
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Chromatograms for the petroleum hydrocarbons in groundwater exhibit characteristics of a light 
distillate, such as gasoline. The source for these hydrocarbons remains unclear, although no 

risk to human health or the environment has been identified, primarily due to the fact that there 
is no domestic use of the affected groundwater and none is likely to occur in the future. 

PCBs are present at elevated levels in soil and sediment at the Building 35-752 site. The 
source of PCBs is unclear. Storage of PCB-contaminated soil in bags inside the building has 
been suggested as one possible source. lt is unclear how this source could lead to the 

widespread presence of these contaminants. Lateral extent of PCB5 in sediment has been 

identified in outfall ditch samples collected and analyzed in 1997. All of the samples contained 
elevated levels of PCBs, although only those samples retrieved from the Cooling Pond exceed 
risk-based concentrations. Because of the widespread occurrence of these contaminants and 

the proximity of the ditch to the adjacent roadway, historical road oiling is considered to be a 

possible source. 

PCBs in surface and subsurface soil have been identified in the Risk Assessment (Volume lia) 
as exceeding target risk levels and have not been fully delineated. The area of disturbed 

ground surface south of Building 35-752 and east of the Cooling Pond has not been sampled. 

Analysis of samples collected from the drum storage area east of the building indicated that 

PCBs in the surface and subsurface soil exceed target risk levels. Additional soil sampling is 

recommended in order that the volume and area of PCB-affected soil can be more fully defined. 

Elevated levels of pesticides are probably related to use as intended (i.e., application 

concentrations), and therefore no point source would be associated with its release. 
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BUILDING 35-752 

BORING LOGSìWELL COMPLETION DIAGRAMS 
GRAIN SIZE ANALYSIS 
SURVEY DATA 



O(Tqj 

Key to ENSR boring logs 

GW, GW-GM, GW-GC - Well graded gravels, sandy gravels, gravels with sand, little or no fines 

GP, GP-CM, GP-CC - Poorly graded gravels, sandy gravels, gravels with sand, little or no fines 

GM - Silty gravels, gravel-sand-silt mixtures 

CC Clayey gravels, gravel-sand-clay mixtures 

SW, SW-SM, SW-SC - Well graded sands, gravelly sands, sands with gravel, little or no fines 

[II1 
SP, SP-SM, SP-SC - Poorly graded sands, gravelly sands, sands with gravel, little or no fines 

SM - Silty sands, silt-sand mixtures 

SC - Clayey sands, clay-sand mixtures 

[ff11] 
ML - Inorganic silts, very fme sands, rock flour, silty or clayey fine sands 

CL - Inorganic clays, gravelly clays, sandy clays, silty clays, lean clays 

PT - Peat 



ProiectFP RICHARDSON, AK p r 

Location Coordinates North Pacific Division 
U.S. Army Engineer District Alaska NOithirig 113,158 tasting 125,665 

Drilling Agency LXXXJcorps of Engineers 
EXPLORATION LOG HlDther Alaska District 

Hole Hinter Naere of Driller Iwoather 
Field BH].2 Per,nanentAP-2982 X. Mitchell Overcast, 60 
Type of foie L...___....J Depth To Depth Drilled Totol Depth 

1]Test Pit jAuger HoLe 0.0 24.0 24.0 
Size and Type of Bit Elevation L.J MSI. Type of Equiptent i' hollow stem Datijo hcker Soil Max 
Number of Sapleo Type of Samples Oepo Date 

Gro acer 
4 Grab and Drive 21 AugUst 1990 

lop 0E Hole Inspector thief, toils section Chief, Geotechnicol Branch Elevtn20 T. Reed .]. Raychel D. Thomas 
Depth X Soil Max 
in Feet Water Sample Legend Classification SiZelDesCriPtiori arid Remarks 

- " Lrown Gravel, moist, roundd coarse to fine 
= rand 

3C-G1 ilty cayey " ;6%Gr 27%$a i.7%Pines F2 . 5- 
- 

RAVEL witn Sand nd Cobbles irown moist, roundd travel coarse to fine LL=22, P1=4 and, HNU<1 *11/14/11 

GW Tçll-Graded GRAVEl I" 5%Gr 30%Sa 5%Pins Si. a lo- tith Salid rai to brown, moist, 
- 

- 
ubanglilar Gravel medius o coarse sAnd, HIlu=O *23/49/52 

W-G ?l1-Gaded GRAVEl " 3%Gr;3B%Sa;9Fines Si. 3 15- ith Silt and Saxi frown to cray Wet rounded gtavei meium to -v toarse sAnd, ithu=2.o 
E *14/23/29 

. GM ilty GRAVEL with .%" 4%Gr 4l%Sa l5%Fines F2 20- 
- 

and rown wet rounded ravel nLelum to coarse and, 2u=0 *16/12/14 

j ottom of hole 24.0 
= 

levation 238.2 
25- roVndwater e.eV, ?46 2 stimated during drillini 

- Number of blows to drive 
1 2.5" I.D. SP11 spoon fagp1er each b" increment 300-pound hammer !itn.a :allixtg 30" 
tonit9ring wel'. installec 30- (see installation log) 

Project FI' RICHARDSON, AK Note Hurter 
UST RENEDIATION 



Project FT RIcBAIWSON, AX DPART14ENT OF TK A1UY 
UST RENEDIATION Iet 2 of, 
LocatOcn Coordinates North Pac,fjc Division 

U.S. Army Engineer District Alaska )lorthing 13.3,3.58 Easting 3.25,665 
Drilling Agency L.AXXJcorps of Engineers 

INSTALLATION LOG 0ther Alaska District 
hole Noather Name of DriLler Weather 

FieLdBX-12 PermanentlP-2982 X. Mitchell Overcast, 60' 
Type of Hole L.......J Depth To Depth DriLLed TotaL Depth 

t]Teot Pit fiE1Auger Hole 
I 

0.0 
I 

24.0 
J 

24.0 
Size and Type of Bit Elevation L.Jh4SL Type of Equiphient 

12" follow Stein Dation r-i Acker Soil Max 
Muler of Sairles Type of garnIes Depth IO Date 

0 
Groundwater 
16.0 23. August 1990 

op at HoLe Inspector chief, Soils Section Chief. GeotecitnicaL Branch 
Elevation 

262.20 
I 

T. Reed J. Raychel. D. Thomas 

6" X 6" 
LOCRESOG CASING 

TOP OF --1.3' FRICTION CAP 
PVC PIPE 

o 

ERESTING SAND A 

GRAVEL 

HNITZ PEUS 
5.e' 

Ir: GLUANT INENTONITE 

Ii j 
1 

9.4,- q, 

BENTONITE PELLETS 

11.0' I I 

15.6' X 2' PVC 
PIPE 

15 
14.1 

CLEAN SAND 

2" j.C. X 4.2" 0.0. X 

10' PVC PREPACEED 
20 WELL SCREEN 

-V- 21.0' 0/21/90 
CAVE IN 

24.3'- 
25 24.6'- 4" PVC END CAP 

Io 12' I Blis2 

Project pp RIcEP.PDSON, AK Hole Huiter 
I us vEMEDIATION I 

AP-2982 



u.' 

O THE 7RWi ProjeccFTRICflRDSON, AK 
t'lezumete 

. Of 1. 
Coordinates 

Northing 3J.3 , 158 Easting 125,767 
North Pacfio Divisfon ILocation 
U.S. Army Eroioeer District ALaska 

DritUng Agency LAJcorps of Engineers 
I 

EXPLORA!210N LOG 1Other Alaska District 
Hoto N,aer Name of Driller Weather 
FetdB].3 perinanenrAp-2983 K. Mitchell Overcast, 65 
rype of HoLe L_______J Depth To Depth DriLLed TotaL Depth Çjest Pit Auger gote 0.0 24.0 24.0 
Size and Type of Bit ELevation JMSL Type of Equiprent 

12" follow Stem Datuc Acker Soil Ha 
Pharer of 5aales Type of Sanfates epo 

4 Grab and Drive caer Date 
21 August 1990 

fop of Hale Inspector Chief, 
ElevattSfl 

T. Reed 
toils Section 

J. Raychel 
Chief, Geotechnicat Branch 

D. Thomas 
Depth SoiL NOS 
in Feet Water Saypte LegcndÌClatSifieation Size Description and Remarks 

-j 
I' rOWn moist, rounded ravel medium to coarse and, 1iu=o 

5 
- 

- 

-G 'oerly Graded, 
4RAVEL with Silt, 
;and1 and Cohhles 

¼" 0%Gr 24%a 6%Pines 81 rown moist, rounded ravel medium te coarse and, u=0 *10/18/19 

i 

= lo 4P-C3i oorly Graded, 
RAVEL with Silt, and, and Cobbles 

" 7%Gr 46%a ThFines 61 
Brown moist, rounded Travel medium to coarse land, kNuO *33/34/45 

2 

15 8W Tçll-Graded GRAVEl pith Sand and obbles 
i" 1%Gr 36%Sa 3%Pnes FS rown Wet semi-rounded 'ravel meäitim to coarse 

3 

:_._ and, Iilu=0 

20 
- 

SP çoriy Graded SA3D 'ith Gravel and oJ,hles 
" 5%Gr 50%Sa 5%Fines 1Ps 

Brown wer, rounded 
Travel fine to coarse iand, frNu=7 *19/30/24 

4,, - 

- 
ottomof hole 24.0 levation 238.7 = = 

25 !roindwater e.ev. Z45,7 stimated during drij.lin 
- Nujber of bloWs to drive 

2-i" I.D. Split spoon mpier each 6" intrement 'iti a 300-pound hemmer ailing 3011 

- 30 ronitQrinq Wel' installec (see installation log) 
Project FT RICEARDSON, v 
UST REMEDIATION 

Hole Butter 



Project FT RICE]U%DSON, AR wiezomete 
DEPARTMENT OF TRE ARRY I 

UST REMEDIATION Sheet 2 of 

Location Coordinates Worth Pacific Division 
U.S. Army Engineer District Alaska Worthing 13.3, 158 Easting 125,767 

Drilling Agency LR.Jcorps of Engineers 
INSTALLATION LOG _____ 

i 
Other Alaska District 

Hole Ilutber Nana of Dritter Weather 

Field BH'-13 PerolanentAP-2983 K. Mitchell 
I 
Overcast, 65" 

Type of Hole L............J Depth To Depth Drilled Total Depth 

Eltest Pit jAuger Hole 
I 

0.0 24.0 24.0 
Size and Type of Sit IElevarisn 1JMSL Type of Equipoent 

12" Hollow Stem J0tu30 (Acker Soil Ma. 
Wunder of Sangles Type of Sangles IDepth to Date 

O 
Groundwater i 

117.0 22 August 1990 
Top of 601e 
Elevation Inspector Chief, Soils section (Chief. Geotechnicat Erancfr, 

262.70 (T. Reed J. Raychel D. Thomas 

6" X 6" 
LØNG CASING 

2.2 j- 
TOP OF 1, FRICTION CAP 
PVC PIPE 

0.1.-1 

EXISTING SAlID & 

GRAVEl. 

4.2 
15.3' X 2" PVC 

s PIPE 

BNITE SLRT 

9.7 
1L....._. NENCONITE PELLETS 

11.2 ".- I 

-X- 11.4', 0/26/90 
I 

13.8'- 
2 CLEM1 LOAD 

15 - I 

2" C.D. X 4.2" 0.0. X 

10' PVC PREPACIIID 

CAVE IN 

23. a'- 
25 

24.0' 4" PVC END CAP c 12" I 

jPreiect FT RIcHARDSON, AR HaLe Wunder 

lUST RENEDIATION 



Project FT RICRAP.DSON, AK DEPARTMENT OF THE 
. 

location Coordinates forth Pacific Division 
U.S. ine Engineer District AlaskO fortliing 113,118 Easting 125,767 

Drilling Agency t1LJCorps of Engineers 
EXPLORATION LOG mother Alaska District 

Hole Plurer llame of Driller Weather 
Field EH-14 PermanentAP-2984 K. Mitchell Overcast, 650 
Type of Hole L..........J Depth To Depth Drilled Total Depth 

IlTest Pit jAuger Hole 0.0 19.0 19.0 
Size arid Type of Bit Elevation j.JMSI. Type of Equipnent 

12" Hollow Stem Datem Acker Soil Max 
Nimber of Saoçles Type of Saeples ePtO roamer Date 

4 Drive 22 August 1990 
op of Hole Inspector Chief, Soils Section Chief, Geotechnical Branch Elevation T. Reed J. Raychel D. Thomas 

Depth S [Soil Mao in Feet DaepleLegend Classification Size Description and Remarks 

" o soil smp1e taken, rown moist said ravei, RNu=6, Fil 

: ML ;ILT with Sand " 3%Sa 77%'ines P4 . 

5 
- rown mei.st, traces of ravei, fine sand, HNu1 *4/6/8 

GW 'ç11-Graded GRAVE] ½" 4%Gr 32%Sa 4%Fines Sl 3.', 10 
- 

'i ith Sand rown moist, angular rravei medium to coarse iand, áNuO *8/18/22 

y- 
- H 4 4W-Gb Tll-Gaded GRAVEE 1 2%Gr 37%Sa li%Pifles 1 15 
- rith Silt and Sanc rown, wet gravel medius 

ithu=o o coarse sand, *9/18/25 

ottom,of hole 19.0 20 levation 240.5 
rondwater eJ.ev. 45,5 stimated during drillini 
Number of blow to drive 
i 2.5" I.D. split spoon inpler each 6" increment rius a 300-pound hemmer 25 al1ing 30" 
¡onitçrinq we1. installec log) (see installation 

30-r 
Project PT RICHARDSON, AK lisle barber 
UST REMEDIATION 



Project FT RIC1.BDSON, AK I 

A']. N N]. 
DEPÌORTN.ENT OF THE ARMY 2 j UST REHEDIATION 

I 

Sheet Of . 

Location Coordinates North Pacific Division 
U.S. Army Engineer District Alaska HOrthing 11,311$ tasting 125,767 

Drilling Agency LLJ corps of Engtneers 
INSTALlATION LOG Other Alaska District 

Hole Nuer Ba_on of Driller IWeather 

Field BE-14 PermanentAp-2984 K. Mitchell 
I 
Overcast, 65" 

Type of Note L........J Depth to Depth DriLLed ITotat Depth 

IlTeSt pit 1RAuger Note 
I 

0.0 19.0 
i 

19.0 
Size ar Type of Bit Elevation tZJHSL IType of Equipsent 
12" Hollow Stem Datun Acker Soil Max 

lluer of Saoles ITYPe of Saasle Depth to I Date 

O 
Groundwater 
14.0 122 August 1990 

Top of Hole 
Elevation Inspector Chief. Seils Section IChief, Geotechnical Branch 

259.50 lT. Reed J. Raychel D. Thomas 

6" X 6" 
+2 .6' LDNG CASING 

cop op *i.7'- 1EADED CAP 
PVC PIPS 

G. L. 

EXISTING SAND & 
GRAVEL 

2.0' Í BINTONI'TE SLURI1I 

20' X 2" PVC 
PIPE 

srromrrc PELLETS 

6.7'- 

0.5' 
- + CLEAN SAND 
- 

I 

2" 1.0. X 4.2" 0.0. X 
10' PVC PREPACXED 
NELL SURLEN 

15 

CAVE IN 

18.5'- 
4" PVC END CAP 

20j 
- 12" "al 

25 

ON-54 

Project PT RICHARDSON, AK INole Wuier 
lUST RENEDIATION 

I 



rs 

rs rs 

Project ?T RICHBDSON, AK I 

s'1eoJueLe 
DEPARTMENT O' THE ARMY UST RBMDIATION kheet 1 of 

North Pacific Division Location Coordinates 
U.S. Army Engineer District Alaska Northing 113,0&6 tasting 125,72.8 

Agency LAKAicorpo of Engineers Drilling 
EXPLORATION LOG 

i 

Other Alaska District 
Hole NtmOer Name of Driller Weather 

FietdBH-15 PeronentAP-2985I K. Mitchell Light rain, 65 
rypo of Hole L............J Depth To Depth Drilled IT0taL Depth 

1lîest pit FlAuqer Hole 
I 

0.0 14.0 
I 

14.0 
size ar Type of Bit Elevation IWJMSI Typo of Equipnent 

12" Hollow stem jDatUo Acker Soil MaX 
N,.mer of Samples Type of Sançleo Depth to Iate 

I 
Groundwater 

2 Drive 10.5 123 August iggo 
rop of Hole Inspector Ithief, Soils Section Chief, Geotechnical Branch Elevation 

257.20 T. Reed J. Raychel D. Thomas 
Depth S Soil Hax I 

inFeCt S ---- izeloescription andRemarks 

rowu1 moist silt with 
MNU=0 deptl raveL, at 2' 

- 

ff ?11Grae GRAVEl I" 5%Gr 30%Sa 5%ims PFS 5 
- 

3.th Sand ,rown 
rounded 

to gray moist, gravel, medium to - 
- roarse sand, HEurO *6/26/34 

- SP 'orlv Graded SMTD " 3%Gr 62%Sa 5°sFines 32 2 10 r.tb 8ravel and rown to dray, wet, ubrounded 
o 

avel, medius coarse sánd HNu=0 *12/37/37 

ottom of hole 14.0 15 Ilevation 241.2 
- roiindwater el.ev. ?467 stimated during rillin 

Nuber of b1ovs to drive 
L 2H'1 I.D. split snoon inbrement iampler iith each 6" 

a 300-pound hammer falling 30" 
20- ionitrincr welJ. installes (see inställation well> 

25- 

30 
Project FT RIChARDSON, AK Hole Cuiter 

j UST REMEDIATION )aP-2985 
n' 



Project 'T RICHARDSON, AZ 
A'3.ezonlete 

I DHPAZTHENT OP TRE ARMY Sheet 2 UST RRHEDIATION Of 

Location Coordinates North Pacific Diisiam 
u.S. Army Engineer District Alaska Enrthing 113,086 Easting 125,718 

Drilling Agency LA.1corps of Engineers 
INSTALLATION LOO 

i 
Other A1aSIa District 

Hole Nur,er 
1100m of Driller Weather 

FieldBR-15 PermanentAp-29$51 K. Mitchell Light rain, 65 
Type of Hole Depth To Depth DrilLed Total Depth 

ÇlTest Pit ¶1Auger Hole 0.0 14.0 14.0 
Size and Type of Sit Elevation LJMSL Type of Equipoent 
12" Hollow Stem IDathbo pAcker Soil Max 

Nu.sther of Sapoles Type of SarTsles Depth to I Date 
0 

Groundwater I 

10.5 23 August 1990 
op or 1101e Inspector Chief, Soils tection OMet, Gostechnical Sranct. Elevation 
257.20 IT. Reed J. Raychel D. Thomas 

*3.3 6 X 6" 
LCCND CASING 

TOP OF z .3' 
PVC PIPE DCTION CAP 

STING SAND & 
1.0' GEAV. 

2.4' 
I - 6.3' X 2" PVC 

PIPE 
I 

4.0' 

5 - 

CLEAN SAND 

2" 1.0. X 4.2 0.0. X 
10' PVC FREPACKED 
WELL SO'.EEN 

CAVE IN 

[ 14.0' 

15 
14.3'- 4' PVC END CAP 

25 

In sz, ,.I 

0Wns 

IProject FT RICHARDSON, AZ Hole Iluther 
I UST REMEDIATION I 

AP-2985 



AK DEPAflThENT OF THE MRY UR 
Location Coordinates North Pacific Division 

U.S. Army Engineer District ALaska Nrthirig 3.13,113 tasting 125,715 
Drilling Agency L.AJ Corps of Engineers 

EXPLORATION LOG 
I 
Other Alaska District 

Hole Under Naine of Driller Weather 

Field EH-16 PerrnaneetAP-2986 K. Mitchell Overcast, 60 
Type of Hole L......._J Depth To Depth DriUed Total Depth 

Ulleot Pit fIAuger 101e 0.0 1.9.0 19.0 
Size and Type of Rit Elevation W.JMSL Type of Equipnent 

12" Hollow Stem 0att Acker Soil Max 
Nl.arer of tasçLes Type of Sangles jater bate 

3 Drive 14.0 23 AUgust 1990 
Top of Hole Inspector Etevatrori Chief. SoiLs Section Chief, Geotechnical Branch 

¶2 Reed . Raychel D. Thomas 
Depth S j Soil Max 

in Feet Water Uaiyp,lejLeoend Classification tite Description and Remarks 

f 
4I rown, moist, rouded andy gravel,.medium to 

- oarse sind with cobbles, 
NU0, Fill 

GW ll_Craded GRAVEl " '5%Gr 23a 2%Pines MPS 
__f. 

5- ith Sand and ,rown moist, angular 
- 

I 

lobbies rravej. 'and, medium to coarse 
frNu=0, may be Fill *9/30/21 

- 2 GW tl1-Graded GRAVE] 8" l°Gr 34%Sa 5%Fines $3. 10- 
- ------ rith Sand rowsi to gray wet 

ounded gÍ'avei meáiwu to oarse sand strong petre dor, HNu=260 *13/27/32 

-V- 
5 3 W-G llGaded GRAVEL " i1%Gr 43%Sa 6%Fifles Si 15- 

- 
11th Silt and San rown to gray wet ingular gtavei neiusi to oarse sánd, ithu=o *19/22/22 

- ottonof hole 19.0 20- levation 240.2 
- roindwater e.ev. 452 stinated during drillini 
- Number of blow to drive 

1 2.5" I.D. split spoon 
" increment 

- 

mpler each ritba 300-pound hammer ailing 30" 25- Ionitçrinq we1. installed (see installation log) 

project FT RICHARDSON, AX icote aecer 
lUST RnMEDIATION Ap-zgg6 

Piemometer 



Project PP RICABDSON, AK I 

esaee 
DEP7NRThE}T OP THE ARMY I Sheet 2 UST RENEDIATION I 

of - 

Location Coordinates North Pacific Division 
U.S. Army Engineer District Alaska Northing 11.3,113 Easting 125,715 

Drilling Agency LAAJCorps of Engineers 

INSTALLATION LOG 'llther Alaska District 
Hole Ili.ather Name of DriUer Weather 

Field DE-16 PermanentAp-29B6 K. Mitce1l 
I 

Overcast, 60" 
type of Hole L........J Depth To I0Npth DriUed Total Depth 

1llest Pit [1Auger Hole 
I 

0.0 19.0 19.0 

Size and Type of Bit ELevation 1JMSL Type of Equipnent 

12" Hollow Stem 100ttmi Acker Soil Max 
Nuiter of SaIrples Type of Sairples 'Depth te Date 

O 
Grosndwater 
14.0 

I 

123 Auq-ust 1990 
op et Hals 'Inspector Chief, Sol LS Section Chief, Geotechnicat Branch 

Elevation 
259.20 

I 

T. Reed J. Raychel D. Thomas 

6"X6" 
*2.7' L0NG CASING I__ 

TOP 05 *1.4' TGREADEDCAP 
PVC PIPE 

masTiNo S?.RD D 

GRAVEL 

BANTONITE PES I 4.6' - 10' X 2" PVC 
PIPE 

0.7' CLEAN SANO 

1 - 

2" 1.0. X 4.2" 0.0. X 

10' PVC PREPACEND 
WELL SatTEN 

15 

CAVE IN 

4" PVC END CAP 

2 Ir-12"--'I 

25 

ProJect pp RICHARDSON, AK Hole Ntither 

Ifl2l' PPM!TTAPTÛN AP-2986 



t 
"I 
"I 

NC AK DEPARTMENT OF THE AR}iY Sheet lOfJ 
Location Coordinates North Pacific Div sian 

US Army Engineer District Alaska Rorthing 113 123 Eastlng 125,664 
Drilling Agency LXJCorps of Engineers 

EXPLORATION LOG Other Alaska District 
Hole iu,Der Name of Driller Weather 

Field EH-17 PernaoentAP-2987 K. Mitchell Overcast, 60 
Type of Hole L..............J Depth To Depth Drilled Total Depth 

¡Test Pit 1Auger Hole 0.0 19.0 19.0 
Size and Type of Bit Elevation I.JMSL Type of Equipoent 

12" Hollow stem Datem Acker Soil Max 
Nuiber of Samples Type of Samples Depo Date 

3 Grab and Drive ]5ater 24 August 1990 
op of Hole Inspector Elevation 

ChieH, Soils Section Chief, 500technical Branch 
T. Reed J. Raychel D. Thomas 

Depth k ¡toit Meo 

in PeeS Water SairplelLegend Classification Size Description arid Remarks 

-1 1 4" rown, moist, rounded 
-1 
-1 I 

aniy gravel w! cobbles, 
ediDm to coarse sano Nu0 at 2' depth, Fill 

: :1 'P-GZ oorly Graded ;" 9%Gr 23%a 8%Fjnes 81 5- RAVEL with Silt, rown moi.st, subangular ;and, and Cobbles ravel fine to medium and, fINu=0 *32/60 for 4" 

2 GW çll-Graded GRAVEl I" 6%Gr 29%Sa 5%Fines Si 
lo- 

- 
ith Sand ray, wet, $ithrounded rravei medium to coarse and, u=0 *13/23/20 

-V- 
3 SP 1gorly Graded SAND t' 3%Gr 53%Sa 4%Fifles NI'S 15- 

- - tith Gravel and :obbles Fray, wet, rounded rael medium to coarse 
áNu=0 iand, *12/25/59 

- ottern of bole 19.0 20- levation 241.1 
rolndwater eev. ?466 stim&ted during drillinc 
Nuber of bloys to drive 

- Vi" I.D. spiit.spoon mpier each 6" incremenl 
itOl a 300-pound hammer ailing 30" 25- onitçrinq wel'. installei (see installation log) 

ProJect FT RICHARDSON, AK Hole N..a,er 
UST REMEDIATION 



DEPARTMHNT OP TBZ ARMY 
project PT RICKP1WSON, AK I 

I 

Piezomete 

UST REMEDIATION Sheet 2 of 

North PNcifc Division Location Coordinates 
U.S. Army Engineer District Alaska Ilorthing 11.3,123 Basting 125,664 

Drilling Agency LJCorps of Engineers 

INSTALLATION LOG other Alaska District 
Ilote Nusöer Name of Dritter heather 
Field BH-17 PeremnentAp_2987 K. Mitchell 

I 
Overcast, 60" 

Type of Note L..._......J Depth To Depth Drilled Total Depth 

r"Teot Pit rAuger Hole I 
0.0 19.0 19.0 

Size and lype of Bit ELevation LmJHSL Type of Equipmnt 
12" Hollow Stem Acker Seil Max 

hurter of Sanles Type of Sasples Depth to Dace 

o j 
Groundwater ,35 243 August 1990 

lop mt Hoto 
ELevation Inspector Chief, Soils Section 1Chief, Oeotetflni;al Branch 

260.10 T. Reed . Raychel 
i 

D. Thomas 

+3,0 o 6" X 6" 

___11______ 

LCJG CASING 

TQ OF +1.3 TSEASED CAP 
PVC PIPE 

4-- EXISTING SAND N 

1.. 0' 
ßTONITE PELLETS 2.5' 
NEXTODIXTE swRlEy 3.3' 
SINTONITE PELLETS 

5 4.8'- 

- 3.O'X2'PVC o 
PIPE 

- 
I - 0 CLEAN SANO 

1.5. X 4.2" 0.5. X 
10' PVC PREPACKED 

LS 
PELL SCA 

CAVE IN 

18.8' 
19. 4" PVC ENO CAP 

lo 12" - 

2$ 

Project FT RICHARDSON, AK [Hole hurter 

lUST RENHDIATION AP-2987 



Po oc Ft Richard o 'N DEPARTMENT OF TRE ARMY 28 Monitoring Wells Sheet Of 

Location Coordinates North Pacific niciejon 
OS. Army Scgioeer Distract ¡li Northing 113, 562 Eascieg 125,451 

trolling agency L...........Jcorpo of Eogsnenrs 
EXPLORATION LOG Other Ambler Exploration 

Holm Number Name of Draller Weather 

Faeld-l2S PermanentAp-3458 S. Moore Rain 50°F 
rype of Hole Depth To Depth Drilled TotoS Depth 

[]Test Pit 11Aoger Soin 0.0 34.5 36.0 
Sine agd Type of Bit Elevation !2ÇJL Type of Equipment 

8' Hollow stan Datan Chicago Pneumatic CP-672 
Number of Samples Type of sanpies Depth ta Date 

5 Grab & Drive Grn,mdwater 25 Aug 94 
Lop on soie Snspeotar Chief. Soils Section chief, Geeteohnacal Branch Elevro65 J. Minor J. Raychel D. Thomas 
Depth S Soil MWX 

in Feet Hater Sample! Legend Claseiticamion Siee Descrhptimn and Remache 

I 
PT eat @ 0-0.3' rown moist w/roots 

...j rgan].cs 
- 

:::..:i -q SM ilty Sand with 
4rave]. 

L 

9%Gr;48%Sa;l3%Fi.nes F2 - t.brown,dry, cuba. -suhr. ravel med. to coarse and Nt fines,PID=ND,grab 
oug drilling 5 2 W-G1 ll-Graded GRAVEL 2"6%Gr;28%Sa;6%Fines Si 

f Silt & Sand rown/gray, slig.moist, 
- uba. -subr.gravel4xned. to 
- 

earse sand, NP fines IDND *3/21/22 

lO- ougi drilling indicates onaistent material 
- 

:hroughout - gravels 

15 4 4P-G1 oorly Gadd W' 3 
RAVEL WI Silt & 8%Gr;44%Sa;8%Fines Fl 

- and rown, slig.moist, suba.- - uhr. gravel,med-coarse 
- and, NP fines 

IDo.NID *6/19/19 

20- 
V- 

- 8%Gr;383sa;4%Fines PFS - 
4 25 5 oorly Gjaded 

RAVEL Sand W'4ray, moist, suba.-subr. 
w, ravel med. to coarse 'and NP fines ID=.5 *13/20/18 

30 
NPA Form 19-H Prnjeoh ft Rìchardson Hole Number 

Jun 92 Prey. Ed. Obsolete 28 Monitoring Wells 



NI 

Project Ft Richardson DEPARTMENT OF in AR 
2 2 28 Monitoring Wells Sheet 0E 

North Pacific Division Location coordinates 
UD. Army Engineer District Alaska Northing 113,562 fasting 125,451 

Drilling Agency ,_..J Corps of Engineers 
EXPLORATION LOG other .mbler Exploration 

001e Number Name of Driller Weather 
rieldAP-12S permanentAP-3458 S. Moore Rain 50°F 
Type of Hole Depth To Depth Drilled Totil Depth 

Pot F Auger 001e 0.0 34.5 36.0 
SiDe and Type of Bit Elevation LJMSL Type of Eguipment 

8" Hollow Stem Datum Chicago Pneumatic CP-672 
Numher of Saeples Type of Daoples Depth to Date 

5 Grab & Drive Croondeeter 25 Aug 94 
fOp 0± HoLe Inspector Eevat000 Chief. Suits Onction Chief, Gmotoolouiool Ocexoh J. Minor J. Raychel D. Thomas 
Depth O Soil Max 
in Feet Water Sample Legend Classification Siee Description and Resarks 

- 
- 

GP 'oorlv Graded 
4RAVEL w! Sand tough drilling - gravels 

4%Gi26%Sa;20%Fines F2 ray/rowri,wet, suba-sibr. - 35 7 GM ilty GRAVEL w/ W' 
ravel fine to coarse and LIP fines 5 

and Ixi.0 *8/13/14 
- ottomof hole 36.0 levation 226.65 

roundwaer,e1ev. 240.88 .Íter drilling 
ID - Photo Ionization 40 etector (ppm) 

Number of blows to drive 
L 2." I.D split spoon ampler each ° increment - Titha 300-pound hammer :alling approx. 30" 
Lonitoring well installec 

45- 

50- 

55- 

60 
IProjeet Ft RiEEardson Dole Number 

u 



DEPARIMEHT OF THE ARMY 

NORTH FACIF1C DIVIDJON 

U.s. ARMY ENGINEER ALASKA D!STRICT 

MONITORING WELL LOG 

Location: Ft. Richarason, Alaska 
SHEET 

Project: 2ß Monitoring Wells 

Location Coordinates 
Northing 11 T,552 Eosfing i 25,45i 
Drilling Agency L____J Corps of EngiR 
ryyi Ambler Exploration 

Noie Number Name of Driller Weather 
Field AP 25 Permanent AP-3458 S. Moore Rain, 50°F 

I Type of Hole j Depth to Depth Drilled Total Depih 

-i Test Ptt f-x1 Auger i 

34.5 36.0 
hize ond Type of Rit Elevation MSL Type of Equipment 

8" Hallow Stem Datum Mobile B-51 

Number at Samples Type ot Samples Depth fo Date 

Grob & Drive Groundwater 21.77 25 Aug 94 

Top of Hole ¡Inspector Chiet, Soils Section Chiet, Geotechnical Branch 
Elevation 262.65 J. Minor J. Raychel D. Thomas 

I 

NOTE 

TOP OF PIPE d00in 

(T) WELL coMPLETIoN DETAILS 
PROTECTIVE CASING 

- WITH LOCK A 
B 

2.0 FT (scsi ELEV. 264.52 
0.5 FT (Bss) AA A A A A j 

_._J__ _l-__ C 21.0 FT (8551 

j 
T 

I () 
-...--J-._- 

-...'-_-_- 

-_-..j-'... -4' 

D 

BENTONITE CHIPS E 

23.0 FT (BGSI 
25.0 Fr (Basi 

T -I- 
T'_('._T F 25.0 FT (Dosi 

i 

I 
--u- TI"_ 0 21.77 fl (Bosteo ELOy. 240.85 

'_-__-. H 34.5 FT (BSS) 
I 

I 

J 

:::::T 

U -T-2 I1I1III) 
----I --------. DENTONITE SUMMARY 0F MATERIALS USED: 

--- --- CHIPS 
IT) T-I-I-1H iII1II 

- - - - - 1 
225 LBS. 8ENTONITE CHIPS - -c 

i 

125 LBS. VOLCLAY GROUT 
50 LBS. 10-20 SAND 

i 3 2" 1.0. e 10 SCH. 40 Pvc 
RISER PIPE 

i 

i 

SANO 
- 2' IO. C 3.75" 0.0. 9.7' 

N-SLOT 101-16505 V-WIRE SCRDEN 
PRE-PACK (40-50 DANDI 

i 

I 2:: ID. PVC END CAP 

i 

_____________________ U 
1 

1 

I 

- 2 .0. MORRISON ENO CAP 
- 6" 6" e 5' PROTECTIVE CASING i 

A________________ 
PRE-PACK SCREEN 

i f GROUNDWATER LEVEL 
i - (5/17/95) OU-D 33471 

0 

LT,,TJ 
IN-SITU CAVE-IN SOIL 

j 

' 

N.T.S. 
_.!. 



BORING LOG BORING NUMBER:AP-3497 

CLIENT. Unled Staler Army Colos or Eogneers 

PROJECT NAME Fort Rchardsorr. OeraGe Urot D 

PROJECT LOCATION: BrHd:mg 35-752 

JOB NUMBER 9000-036 

LAUDED BY HokIer APPROVED BY. S. Horg 

OFILLED AI -ta9tres DrVor9 Co, 

METHOD: -1.25" ID NSA 

FILENAME UP3497 

BORING DEPTH III: 20 

BORING DIAMETER o), 6 

HELL DEPTH fl). NA 

HELL DIAMETER ):o). NA 

REFERENCE ELEVATION )ft) 262.T 

CASING STICKUP II). NA 

FIELD PARTY' H. Kent 

SCREEN LENGTH (If) NA 

SCREEN TYPE NA 

SLOT SIZE Un) NA 

FILTER PACE: NA 

DATE STARTED. T-2-9'l 

DATE COMPLETED. Il-2-Ml 

NORTHING. 13)56.7B 

EASTING. l?567E.72 

> 
o U 

! i' 
DESCRIPTION AND MEMAEKS HELL DIAGRAM 

i I I ¡ 

6W 
MCA:un Arangisb-br000 SANDY GRAVEL 16W). coarse rounded to 

6 r subangrilar granel, (irre to rsedrurrl sand, slrgtrf coarse sand, dry, nose, on 

I 

) o' 
same as Above 

233, 0 
II 

same an Above 

I- 6 0 
9 6.6 Ito aroanisri-glay SANDY GRAVEL 0W). mediulrl to coarse svbrOvflded 

IO 
0 gravel. line sanA, slight mediAn fo coarse oaod. slight sill, dry, loose, rio 

8 f91 
odor. 

I 
° same as above 

r f4 2 

33. 0 
ro- - 

-j 
23 0 

DriVaS very balo, GRAVEL OW) 

-j 
D 

8 SW Medium gray SANO (SW). medarm to coarse, rlrghi Ree sand, roll, graoel. 
12 

2 233. 
very corri, loose. moderale to strong hydrocarbon odor. 

8 same as above, Very strong hydrocarbon odor, very moist. 

'7 

Medium brouroish-gray SAND (SW). medium IA coarse. slight fine sand yod 

I 2 
silt, some rounded medium gravel, bottom 2" angular Io rounded gravel, 

18 2.° 
saturatec lo set, slight hydrocarbon odor 

23 
32 lofaI Oeolh 20 feel 

3347 

32 



Page I Or I 

BORING LOG BORING NUMRERAP-3498 

CLIENT: United States Army Corps of Engineers 

PROJECT NAME. Fort Richard: Operable Uni) O 

PROJECT LOCATION: Building 35-752 

JOB NUMBER. 9000-03E 

LOGGED BY J. Winkler OPPRO VEO BY S. Wg 

DRILLED BY Hughes Drilhng Co. 

METHOD 4.2E 10 HSA 

FtLENAME. OP3498 

BORING DEPTH (fi): IR 

BORING DIAMETER (In). 6 

WELL DEPTH )tt): NA 

WELL DIAMETER (iv) Nu 

REFERENCE ELEVaTION (fU. 

CASINO STICKUP (fIL NA 

FIELD PaRTY, H. Kent 

SCREEN LENGTH (fIL Nu 

SCREEN TYPE. Nd 

SLOT SIZE (in): Nd 

FILTER PACK. NA 

264.6 DOTE STARTED. Ii-2-94 

DOTE COMPLETED, lI-2-94 

NORTH!NG: lt3ttK.16 

EASTINO. 25711 42 

aL 

ro 

DESCRIPTION AND REMARKS WELL DIAGRAM 
4 

W 
9 
O w 

t 
Dark Groan SANDY GRAVEL (0W), medaim sand, rneaiurr, fo coarse 

2.2 rounded gravel, slight fine sand and silt, moist, no odor. 

O sane as above, color change to medium oramgish-broars at 3.5',increase 
O in line sand ana silt 

3.8 0 
I Medium orangish-brosao SANDY GRAVEL (GA), coarse lounged to 

sobroonded gravel, fine to medium sand, some coarse sana nIh depth. 
IB 

O Cois), no odor. 

same as above 

'1 ii Medium gray SAND 5W). medIum to coarse, stught time sand, sift, and 

124 medium gravel, very mois), loose, strong hydrocarbon odor. 

i I 

5 'T Medium gray AONDT GROVEL (OW), coarse sand, suproandmd to angutar 
Ib gravel, very strong hydrocarbon odor, sheen on sampler, very moist. 

-r IT 
13 - - 

To)aI depth IB tee) 
'1 

20H 

25 

OU-D 33473 

3G - 



000eiorl 
BORING LOG BORING NUMB R-3U9G 

CLIENT; United States army Corps or Engineers 

OROJECT 50ML Fort Richardson, Operable Crol D 

PROJECT LOCATION' Buildinn 35-752 

JOB NUMBER 9030-036 

LOGGED BY' J Hinkier APPROVED AY. S Mirrg 

DRILLED BY. Hughes ClUing Co 

METHOD. 4 2L ID HSA 

OILENAME. AP3499 

BORING DEPTH 1)1); IB 

BORINS DIAMETER lin) K 

HELL DEPTH III; NA 

HELL DIAMETER loi); NA 

REFERENCE ELEVATION (III 264.6 

USINO STICKUP Itt); NA 

FIELD PARTY H Keel 

SCREEN LENGTH itt) NA 

SCREEN TYPE NA 

SLOT SIZE tin) NA 

FILTER PACK NA 

OSTE STORIED II-2-94 

DATE COMPLETED T-2-94 
NORTHING; 13122.15 

EASTING. 25674.32 

. DESCRIPTION ANO REMARKS HELL DIAGRAM 

I 
O Dark brown SANDY I3RAVEL low), medium to coarte sand, medium tu 

5 8.70 coarse rounded gravel, slight silt, moist, no odor. 

6 

or 
2 Medium OranO,sh-brovrn SANDY SILT (SM), tine sand, stighl medium sano 
4 300 gravel, lei pockets of light gray clay, some wood, moist 

Isame as aboue. clay increasing with depth and sand decreasing. 

22. - I 
Medium ororrglsh-brorun SAND 5M), median to coarse sand, slight 

I 
2 55 rounded gravel, very moist, no odor. 

IO 
O same as above, some sill, some gravel, moist towel. 

8.O 
12 same at above. Toil draY. Strong hydrocarbon odor, saturated 

I . 
13 Medium gray SAND 1St-f), medium ro coarse sand, nome subrounded to 
l2 anguiur gravel, saturated. slrorrg hydrocarbon Odor 

331 8.7 

Total depth IS leer 8 

8 

25 

Lli _ 
OU-D 33474 



Page lo 
BORING LOG BORING NUMBER:AP-5OL 

CLIENT VelICO States Army CorDs ot Engineers 

PROJECT NAHE. Fort Richardson, Operable Unit D 

PROJECT LOCATION. Building 35-752 

JOB NUMBER' 5000-03E 

LODOSO 90: J. tuirrkler APPROVED 9?: 5. king 

DRILLED 5V. Hogtres Drilling Co, 

METHOD. 4.25 ID MSA 

FILENAME: AP3600 

SORING DEPTH It) 9 

RORING DIAMETER ):n): 6 

HELL DEPTH fl): NA 

HELL DIAMETER tin) NA 

REFERENCE ELEVATION It)' 262.0 

CASING STICKUP I)) NA 

FIELD PARTI FI Kent 

SCREEN LENGTH (II). NA 

SCREEN TYPE. NA 

SLOT SIZE tint. NA 

FILTER PACK. NA 

CATE STARTED, Il-2-54 
DATE COMPLETED, Il-2-94 
NORTHING. 113153.19 

OUSTING. 25735.07 

iii 
o,,Ou in> vi, DESCRIPTION ANO REMARKS HELL DIAGRAM , 

lv I< i 

o,I 
I 

I 3 0 
Dark brace SANDY GRAVEL 13M), tine to inedlom sand. medium Io coarse 

I i 
6 rounded gravel, slighl coarse sand and sill. very moist, no odor. 

II 

3 ° I.4 
30. CI 

-I 

3 

I Median brace SANDF SILT/SILTY SANO SM), tine sand. sligflt gravel at 
i 

J 

2 
8.0 jj toy, clay al oollom, homogeneous, very moIsI to wet, moderate 

2 1hyar000roon diesel?) odor 

-1 I io 
0 

i 

O Medium browniso-gray SANDY GRAVEL (GM). medium lo coarse sand, 
ii slight tine sano. mAcbed to suoroAm000 gravel, dry to moisI. rio odor. 
13 0 

-1 I 4 3 

, 

sceme as above 

I 
12 

7 

22 
3000 

I lO 

i 22 
25 ......J - 

si 
______________________________________________________________________ 

Medium SAND (5W). medium to coarse sand. some subrounded to i 
P 

ii 

I 31 

28 OR 

gray 
angular gravel, uery moist to cet, very strong hydrocarbon odor. 

i! 

27 « Medium orange-brown SAND (SW), mediAn to coarse saed. very maint. 

I 27 very strong hydrocarbon odor. 
OR.. 

25 
28 Total depth lO feet 
31 

2S 

25- 

30- 

w_________ 
OU-D 33475 



Page lorI 
BORING LOG BORING NUMBER-3SO 

CLIENT, U.S. Amy Corps of Engrneers 

PROJECT NAME Fort Rrcharas:' Operable Urrrl O 

PROJECT LOCATION. Arold:rrg 30-752 

JOB NUMBER 9000-036 

LOGGED BE J Hrrrkler APPROVED BY. V. 

DRILLED AY HogheS Drilhrrg 

METHOD: 4.25' ID l-ISA 

F71 FNAMR UPRGI 

BORING DEPTH fO. IS 

BORING DIAMETER lItI 6 

HELL DEPTH It). NA 

HELL DIAMETER flot NA 

REFERENCE ELEVATION (It): 262.4 

CASING STICKUP lItt NA 

FIELD PARTY H. Kent 

SCREEN LENGTH lItt NA 

SCRET'1 TYPE: NA 

SLOT SIZE Irrt). NA 

FILTER PACK. NA 

DATE STARTED: 2/6/95 

DATE COMPLETED: 2/8/95 

NORTHING: 25620.33 

EASTING. 113126,81 

= 
vo w 

b 

:w' 

00 

E 

0 

w 

w 

d 

w 

DESCRIPTION AND REMARKS WELL DIAGRAM io Angle borIng. dev:aIed 45 degrees from vertical. begrrtrritsg at grade 
level 

T O SANDY GRAVEL, CaNt brown IO OlaCk, fr06 Io rtreGiAm sandy gravel, 
000IAO to coarse gravel, saturated aI 4 II bgs. 

Q GRAVEL, sandy to coarse. meolue to dark-brown, wet, no odors. 

tO 

j o 

H!' 
Total rrevnoroo eeprh = 5 002rncrrmmate true oem boat depth 0.6 

'1 

- -I 

ID_j 

OU-D 33476 
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CLIENT: UnitBd States Army Corps cf Engineers 

PROJECT NAME: Oyerable Amt O 

PROJECT LOCATION: Building 35-752 

JOE NUMBER. 9000-03E 

LOGOED ET. J Slinkier APPROVED ET. 5. Ring 

DRILLED By; Rognes Drilling Cu. 

METHOD; 4.25" 10 HOA 

cri cOnciO 0700U1.J_i 

BORING LOG BORING NUMBER:AP-3O 

BORING DEPTH fl): 22 SCREEN LENGTH IlL 0 

BORING DIAMETER (in). 6 SCREEN TYPE. Slotted PVC 

WELL DEPTH (fIt; BO ALOE SIZE (in): 0.020 

WELL DIAMETER irr) 2 FILTER PACK. U-2G silica 

SURFACE ELEVATION fl): 261.3 DAIS OTARTED, ii-7-94 

TOP OF PVC ELEVATION (II). 261.06 DATE COMPLETED, li-7-94 

FIELD PARTY: H. Kent NDRT)-4INLY' 113150.70 

EARTINII 25615.56 

e- 

f,8 

DESCRIPTION ANO REMARES wELL :6: 
Dark to irrecium brouie SILTY SAND (SM), brie sand. nomomgerieous, very 

2 moist, slight natural (organic) odor. 

I 

same as Above 

4 ... 
0.5 same as above, grain size increasing arth depth, very moist, co odor. r,, 

13 Sb 
5 

4 . Sb 

13 

IS 

::: 

9 O.(. 
o- U 7 Medium brouir SANO (SW). fine lo redue raitrir Slight coarse sand, some 

21 ìnterbedded gravel. serre iron osidalios slairorig orange), moist, no odor 
20 0.4.. USO.. 
25 

2 
same os above 

28 
22 .. us 

8 . sarre as above, saturated at is' 
24 . °l 
28 . . 

24 . 
. drill ahead Sb 

Sb 

03 i'i 

Sb - 

22- :. 
Sn I I _____________________ 

Total depth = 22 lenI. 

25- 

LII _ 
OU-D 33477 



CLIENT Uroted Sturer Ario0 Corps or Ericineers 

PROJECT NAHE Doerusie Und D 

PROJECT LOCATION. Sir:Id:rrg 35-752 

JOE NUMBER. 9000-036 

LOGGED BY J lAnkier APPROVED Boj V. lAn5 

DRILLED 0V Hvgrres DriUng Co. 

METHOD: 1.25 ID PSA 

FILENAME 57521111-2 

BORING 00 8ORING NUMBER:AP-EO3 

OCRING DEPTH (II): IB SCREEN LENGTH lit). IC 

BORING DIAMETER lin), 6 SCREEN TYPE. Slotted PVC 

lIELL DEPTH (ItT SO SLOT SIZE lint: 0.020 

AELL DIAMETER (:01 2 FILTER PACK: 12-20 sLAG 

SURFACE ELEVATION III): 250.9 DATE STARTED Il-B-94 

TOP CF PVC ELEVATION (fil 263.66 DATE COMPLETED, Il-9-94 

FIELD PARTY. H. Kent SORTI-ONG: 

CASTINA. 

(O 

o (n 
- w Z iO (O C 

DESCRIPTION AND REMARKS WELL DIAGRAM 

C 01 0 

i i ' 13 

I Q CANOT GRAVEL (66), pOssible fill 
2 0 

2.r SM 'fed, brown SANDY SILT to SILTY SANO CM). tine to niedrum Sund. 

2 
trace coarse roAnOeO gravel, moist, no 000r. 

2 2.2 sane vs above, sanO Oran size increasing with deGlI-, very moisi, no 
DOor 

4 
n 

i 3 '° 
3 

Med. brown SAND (SW), line to medium with Slight coarse sand, sorne silt, 
slight graue), very 1110101, no odor 

4 1.9 same as above, increase in gravel 16" gravel taper 68.5'). 

: 
10' 6 1.1 Med brown SANO 15W), Nne tu medium sued, sabangutar to rounded 

9 rrterbedded druDel. saturated Kil., no odor 

- 
Cri) olneoo 

_____________ILl 
Tora) doblO = IB feet 

22 

25 

'1 

OU-D 33478 
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CLIENT. United States Army Cows of Engineers 

PROJECT NAME. Operable uni 

PROJECT LOCATION: BuilOing 35-752 

JOB NUMBEY, 9000-036 

LOGGED BO. J. inkier APPROVED BY S wuig 

DRILLED BY Hoghes Dr0hng Co 

METHOD, 4.25' 10 HSA 

Cil OSIAMO P759MW-V 

BORING LOG PORING NUMBER:AP-35O 

BORINS DEPTH (ftt: 24 ECREEN LENGTH itt). IC 

BORING DIAMETER (in): 6 SCREEN TYPE: Slotted PVC 

HELL DEPTH (fIt: 24 SLOT SIZE (in). 0.020 

HELL DIAMETER in), 2 FILTER PACK. 0-20 sAca 

SURFACE ELEVATION (f1). 261.6 DATE STARTED. II-7-94 

TOP OF PVC ELEVATION )ft): 261.54 DATE COMPLETED: Il-7-94 

FIELD PARTY. k. Kent NORTHING: 03208.25 

EASTING: 25603.48 

iii 

O E 

DESCRIPTION AND REMARES HELL DIAGRAM 

t OD Sn 

o 
Sn 

46 2.4 q 

SANDY GRAVEL (GM), possible FILL, bottom I' SILTY SAND (SM) 

IR 2 

IO Medium brocAl SILTY SANO (SMI. fine sand. tromomgeneous, soil tras 
orange tint (possible ron Oxidation slairong(, dry, no odor. 

UD 1.8 . same as abnoe 

5- 
4 
9 50 

- to 
8 Grayish brown to medium brows SANDY GRAVEL (SMI, fine to medium 
14 sand, angular to subrounded gravel, dry, no odor. 

I 20 
0.4 0 same as abnoe, with slight orange staining tires oxidation). 

g t, 
10 

14 

18 0.4 
0 
i 

.. 
sarre as above, gravel layer (4 t 811.5 20 

24 0.20 same as above. with fine to ooarse sand, abandant orange staining tiren 
r 29 0 oxidation), dry, no odor. 

27 3 

8 0.2 0 same as above, coarse sand irscreasieg with depth. 

Is- 

same as above, saturated al IS' 

12 0 
2f 0 
28 

201 

I 
Total depth 24 feet 

25-t 

OU-D 33479 



BORING LOG BORING NUMRER:P-35OE 

CLIENT United States Oriry Corps of Engineers 

PROJECT NUllE Yor t Rinoar050n. Operable Uoit O 

PROJECT LOCATION 8oildoO 35-752 

JOE NUM8ER. 9000-036 

LOOTED SE J doikier APPROVED BY V kliog 

ARILLED BY -lughes Orilhog Co. 

METHOD, 0.25" 0 HAS 

FILENAME AP3SOS 

EORING DEPTH lItI. 6 

EORING DIAMETER re) 6 

cELL DEPTH It). NA 

'cELL DIAMETER ro) NA 

P,EFERENCE ELEVATION (it) 262.9 

COOING STICKUP (It). NA 

°IELO PARTY. l-1 Kent 

SCREEN LENGTH litt. NA 

SCREEN TYPE, NA 

SLOT SIZE lin). NA 

FILTER PACK NA 

DATE STARTEO. If-3-94 
DATE COMPLETEa II-3-94 
NORTHING 03178.73 

EASTINS 12R70 On 

0 
- 

0 
(s 

- ' DESCRIPTION ANO REMARKS MELL DIAGRAM 

(s - 
05 

vo 0- 

o IÏ 3 5. SM 

I 
Medium Sinon SANDY SILT to SILTY SANO 5M), tmne sand, 5991ml coarse 

3 r000deo gravel, shgtmt clay, moisI, no nani, top t-1,5' FILL 
5 3.1 seoe as above 

: : 
: 

6 3.1 sane as acose, rslcrease tif fine sano. 

IO 

H II 

It 8.R 

10-J 6 Medium graymsh-bromun SAND (SP), Irrte Io medium sand, murtA subangutar 
24 in rounded orauef mnterpedded. malst, no odor. 
42 

'fi IO 2.L' 
IS Q Medium orange-brown SANDY GRAVEL (6W). medium to coarse seed. 
4 3 angular subr0000ed greuel, very morsi, nO Odor. 

p 

5 2.0 o samireas above 

6 -- 8 ---.2_- ____________________________________ 
Total depth tA feet 20 

2O- 

OU-D 33480 



Pageroti 
BORING LOG BORING NUMBERAF-35O6 

CLIENT Un,ted States Army Corns nf Engoreers 

PROJECT NAHE. Fort Rrcharoson, Oberable UnA O 

PROJECT LOCATION 9rnldog 35-]52 

JOB NUMBER 9000-036 

LOGGED BY J tAckler APPROVED BY O, fAng 

DRILLED BY: Hughes Dr4Vrsg Co 

METHOD' 4.25 ID HSA 

FILENAME. AP3506 

BORING OEPTH (Itt: 6 

BORING OIAMETER (or). 6 

KELL DEPTH (fU NA 

HELL DIAMETER (or). NA 

REFERENCE ELEVATION (ftY 263.3 

CASING STICKUP (fIL NA 

FIELD PARTY H. Kent 

SCREEN LENGTH lItI NA 

SCREE'' TYPE. NA 

SLOT SIZE Fn). NA 

FILTER PACK' NA 

DATE STARTED l-3-94 
DATE COMPLETED. t-3-94 

NORTHING (13172.32 

EASTING: 12577t.t6 

0 vs 
o .0 vs 

aL L 0050RI'PTION AND REMARKS HELL DIAGRAM Q_Ui U 
vs 

X 
vs 

o 

L____________________ 
0 0- 

X 

2 5.2 SM 
3 Meduo brown SANDY SILT to SILTY SANO (BM). fore sand, shght coarse 

rounded gravel. shght clay. moist, no odor, top I FILL 

5 3.6.. SM 
lo Hedluo grayish-brown SAND (5M). fine fo medium sand, with inlerbedded 
IB subangular to rounded gravel, moist, no odor. 

4.1 

: 
as above 

le 
3.0 

O MedrAe orange-Drown BANDY GRAVEL (BHF mednim to coarse sarrd, 

te 
angular subrounded gravel, very moist, no odor. 

t0 
IS 3.6 0 same as above 
13 0 

O 
leo 

to 

13 0 
16 5.2 
24 Medium gray SAND (SKI, medium to coarse, no odor. 

24 Total debtS = iR feet - 

20 

251 

30j 

1H ±±_______ 
334S1 
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BORING LOG 
CLIENT DACE 

PROJEC NAME Ft RIcharaSos JUG 

SITE J5--2 
JOE NUMBER 9300-lIE 

LOE-SED BY J ShapIro APPROVED BY 'sIre-lIs 

ORILLES ET Hughes Or: hrsg 

METHOD CHE 75, 4 25 13 AYA 

3ORfNG NUMBER: P-3785 
STRING DEPTH II): 13 SCREEN LENGTH fI) 

ADRINS DIAMETER es) E ACREEN TYPE. 

HELL DEPTH Itt) SLOT SIZE sr). 

HELL DIAMETER An) FILTER PALE. 

AURFACE [[[VAllON (It). 62 7 GATE ATARTED. 3/32/95 

TOP OF CASINO ELDA III): DATE COMPLETED. 10/02/95 

FIELD PARTY. C. Pelz NORTHING. 1I31E9.75 

EASTING. 25776.03 

500 

o o u 

sii 

0 

DESCRIPTION AND REMARES BELL DIAGRAM 

SW 

a. 

51,.t965752 SS 16 : Vehov oreoge Welt-graded 

moStlY I '0 2 rnch govel In cutlrngS 

965752 SS Dl) .0 O ve gray WeII-graCeO SANO ArtE Gravel (SW), Irre to coarse gro cud, 
26SL some case to 2 non dlaeelen, Diocloy subrounDed Urostly pea sIze), 

'roo c.,crer en000nsered ut 12.5 II bgs 
I - 

-. 

i 

i - 

j 

OU-D 33482 
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BORING LOG 
CLIENT AGACE 

PROJECT NAME. Ft. Richardson CUD 

SITE: 35-752 

JOB NUMEER: 9000-tiN 

LOGGED 80: J. Shapiro APPROVED AY: S. Mrenn 

DRILLED BY. Hughes Drthng 

METHOD, OME 75, 4.25 IO USA 

BORING NUMBER: AR-3786 
BORIND DEPTH (fi). f2 SCREEN LENGTH Ut): 

8ORING DIAMETER On): B SCREEN TYPE, 

HELL DEPTH (tI). SLOT SIZE On). 

HELL DIAMETER On). FILTER PACK: 

SURFACE ELEVATION tft). 280.9 DOTE STARTED: 0/03/95 
TOP OF CASINO ELEV. f)). DATE COMPLETED. 0/03/BE 

FIELD PARTY C. Pelz NORTHING: 113138,33 

EASTING. 125760.30 

o B DESCRIPTION ANO REMARKS HELL DIAGRAM 

- 
ä' 4 0.5 Dark brown Poorly Graded SAND with Gravel (SP), silty, tine grained. 

27SL some pea gravel, svbrounaed, trace roots, dry. 

jj 
Tellow/orarge, Poorly Graded SAND (SP). very fine sand, little mediue to 

3 
coarse sand, little Dea sized gravel, dry 

965752 SS 9 1.1 Lilhology same as aEove, dry to moist at 5.75 feel. 

'°T 'U(985752 SS 9 28.3 Olive gray and light brown Poorly Graded SAND (SP), silty, fine graioed, 
29SL little medium to coarse sand, little gravel to 2 inch diameter, subangular 

to subrnvnded, moist to wet, slight diesel Odor 

i 

GrnAnduiater at lIS reel 

i 

End dl Sonna al IO leer 

-J 
: -, 

20) 

OU-D 33483 



Page 

BORING LOG 
DLIENT USACE 

nROJECT NAME. Ft - uherdsoc dUD 

SITE 35 752 

.138 NUMMER. 5000-ltg 

LOOSED MY SheD io APPROVED 85 V. tirerli 

DRILLED BY. Hvghen Dril ing 

METHOD CEE 75, 3.25 ID HSU 

BORING NUMBER; AP 3787 
STRING DEPTH It) 12 VAREEN LENGTH It) 

SORINS DIAMETEP e) 5 SCREEN TYPE. 

MELL DEPTH litt. SLOT SIZE n) 

HELL TIUMETE- cl FILTER PADS. 

SURFACE ELE lOTION It). 2585 DATE STARTED. 10/03/96 

TOP 0F CAVING ELEV lIt) DATE COMPLETED: 10/03/96 

FIELD PARTY C. Pelz NORTHING. 13135.92 

EASTING. 125899.45 

DESCRIPTION UND REMARKS WELL DIAGRAM 

56575545 2 1.1 SP Med um Dream Poorly Graded SUND (SP). nitty, fice greased, little med am 
309E to coarse sand, Ile pea gravel, dry to moist 

T Bock oniaot Orad flg i neo um grey loose, coarse to medium and. 
cuIR 'rac,e greve lo2 ncn diameter, subanguar, vet 

'II3lSL)t 
2 .5 

: 
uer iO echen, net. rts::a0evi5 

3 
, gh' u-uy. organ ce) g icr' n t, litt e naco, thin Sand o) organ cv at 375 
feci, cet 

965752 SS 27 1,3 . Light Olean, tre sand, moist. 
339E 

Light 21000 Poorly Graded SAND with Silt and Gravel (SP-SM), coarse to 
t medium TiSieRd, nome eDADes io 3 ccc diameter, angular, blocky, nome 
t n il. net to dry ai 6.08 net 

,!.965752iss 
34SL 

45 .4 SW gli Drone Well-graded SAND with Granel (SW), s ty, line to coar'e 
civismo nome Dem nizmo i d to ¿ nel duomelen gravel, subrounded, trece 
cODA en, angvlon, DtoCky, got, moist. 

2Wu965752 SS 

, 3SSL 
47 2.5 9 

Sti 
LiohI ud en/orange to o ne gray Poorly Graded SANO with Silt ISP SM), 
nitty, loe io coarse grainez, trace gravel to 2.5 iene divorcien, 
nubengua to Suc OU acid, et 

Yet y orange to o ne gino Poorly Graded SAND With Gravel (SP) 
'cOv'nm dia ced 0'id, d'id ne oovel 15 3/4-inch g ametel, lovnded. 
nel 

t 1 End or boring et feet 

OU-D 33484 
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BORING LOG 
CLIENT LISACE 

PROJECT NAME. Et. Richardson DUD 

SITE: 35-752 

JOB NUMBER: 9000-119 

LOGGED BY. J. Shapiro APPROVED 9V. S treos 

DRILLED RY Hughes Drilling 

METHOD. EME 75. 4.25 ID HSA 

BORINE NUMBER: AP-3188 
BORING DEPTH (fIl. 2 SCREEN LENGTH (fI): 

BORING DIAMETER (irE. B SCREEN TYPE; 

hELL DEPTH (it). SLOT SIZE (in). 

WELL DIAMETER (irs); PILTER PACK. 

SURPACE ELEVATION (tI); 208.2 risI DATE STARTED. 10/03/Se 

TOP OP EASING ELEV (It). DATE COMPLETED; 0/03/Se 

FIELO PARTY C. Pelz NORTHING; 113,023.75 

EASTING. 125.82204 

l_i DESCRIPTION ANO REMARKS WELL DIAGRAM 

- 
T t' Olive gray SILT (ML), organically rich, 1ittle CoarSe sand ill the lop 2 

36SL InCheS, little fine Sand, moist. 
and 

965752 
SP Light brown Poorly Graded SANO (SP). sediae to coarse grairled, little 37SL 

(dup) ,_, pea sized gravel to /2-inch diameter, 'ounded, wet. 

W U965752 SS 20 1.7 SW Medium brown Well-graded SANO (5W), rie to coarse grained, little silt. 
3SSL little tine gravel to 2.5 innO diameter, suorounded. mOiSt. 

1W965752 SS 24 1.1 Light brown Poorly Graded SAND with Gravel (SP), medium lo coarse 
graimed, little silt, little gravel to I-inch diameter. sobrounged, some pea 
sized gravel, in bottoe 5 inches, subrounded. wet. 

4OSL : 

i (drip) 
iOT 965752 SS 25 1.7 Dilue gray Poorly Graded SAND (SP), coarse grained, grauel to 2 loch 

4ISL diameter, subrounded and ungular, loose, wet. 

LigIrl yellow/orange, coarse to oedium C'ainea sand. grauel to 2 inch 
diameter, oubrounded, loose. wet. 

End vf Soling at 12 reel. 

2D 

OU-D 33485 



Paqe I 01 

BORING LOG 
0LIENT SIrES 

PROJECT NAME. F L Richardson Usi II 9. rl O 

SITE Bldg. 35-752 

JOB NUMBER. 9000-107 

LOGGED BY J. VEas ro APPROVED BY titeen 

DRILLED BY Hughes Dril sg 

METHOD CRE 75, 4 25 ID EVA 3 GD U 

BORING NUMBER: P3°I7 

BORING DEPTH Itt): 9 SCREEN LENGTH lff) 

BORING DIAMETER n) 8 SCREEN TYPE. PVC 

BELL DEPTH (f)) 18.67 SLED SIZE n): T OEA 

HELL DIAMETER I e) U FILTER PACK. 40-ED f e 400CR 

SURFACE ELEVATION fI). 262.3 DATE STARTED. 5/19/98 

TOP 3F CASING ELEV. (fIl 26182 DATE CDMPLETEIJ. 5/19/98 

FIELD PARTY O. Notch NORTHINO. 113261.05 

FASTING t257Y5 SN 

° t .S DESCRIPTION AND REMARKS NELL DIAGRAM 

T 
A) ° A) A) O A) 

JS 8 T Dark broce Silty GRAVEL rUth Sand GM). gravel 1/4 is. to I.E 5 

003SL diameter, sAbreunded. some med oc sand, greater than 16% silt. 
ML Ye)lovrise-srange SILT (ML). zone of fien ts medium sand at 18 ts 21' e 

spoon. 451e grave. I/U o. to 1/2 n. diamfer, subrounded. Color change 
to dark brown/blent eI 21' n spoon. Color change eloy be due to bits of 
Coo. 

M 

A) A) 

Si 

985752 55 0 69 1_ SP-SM 
__________________________ 
Dark to ght brocs Poorly Graded SAND with Silt amd Gravel (SP-SM). 

OO4SL D-5.33' hledivrrr to coarse sood, 15% grovel. 1/4 n. to /2 n. 
cometer, subrouoded, trace s II, moist. 

Tj 5.33'-o.75' F ne sood grading to s Is and Duck Io tine sand, 
Try to irlo s t. 

55'533' °'nn to course sand 20% grove. 1/4 irs diameter, 
i moist. 

,r98575SS 
OO5SL I 

39 dOl T GM Yellovise-orange Silty GRAVEL with Sand GM), Grave /4 irr to 2 in 
diameter. 

U 
- 

, 

subrounded to subangu er, poor y graded, some medium to 
coarse sano, some s, t vet sight petroleum Odor, posoS e sIns ng at ro S 
button r sample 

-° rs - 
. 

kater , o nnuvred arr e Orli ng at abpsssinately 11.7 ft bgs. U 

1 

- TM Lark oran Poorly Graded SANO with Silt and Gravel (SP-SM), ned AO to B 

O'985752 

ssl 25 350 
OO8SL coars sand, little grovel lo 2 io. diameter, sAbr000ded. ittle Silt, strong r.. 

- petroleum odor. stamina, saturated 

Grain Size Analysis: 38% Gravel, 56% Sand, 7% Finns. 

I-e---- _________________________ 
Eno or 00mg at 19 tent I 

OU-D 33486 
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BORING LOG 
CLIENT USACE 

PROJECT NAME. Ft. Richardson. USI 1109, OUT 

SITE. Bldg. 35-752 

JOB NUMBER: 9000-lOT 

LOGGED BY: J. Shap:ro APPROVED AY 5 firenT 

DRILLED AY: VogTes DrIllIng 

METHOD: DIE 78, 4 25 ID HAIE 3 OD SS 

ROBING DEPTH (fr1: SCREEN LENGTH Ill: 10 

BORING DIAMETER (inI: 8 SCREEN TYPE. PVC 

MELL DEPTh (It). 18.87 SLOT SIZE lint 0.008 

MELL DIAMETER Irrt 2 FILTER PACK: 40-MO fleldpacfr 

SURFACE ELEVATION (Itt: 2E3.2 DATE STARTEO 5/19/98 

TOP DF CASING ELEV. (tI): 265.79 DATE COMPLETED: 5/IV/98 

FIELD PARTY 0. Belch NORTHING: 11322R.05 

FASTINIV ThinS hi 

o 
0 

u d DESCRIPTION ANIS REMORKS WELL DIAGRAM 

!__!. ____________________ 
I IIb2 LigAs blofee Sitty SAND (SM), 60% sill and line sand, some coarse sand 

0075L and gravel, gravel I/h in, lo 2 1/2 io. dianter, subangular to subrourided. 

I 
. dry. Rootlets irr top 6 io. 

S 

(n vi 
o 

i 

-J 
985752 SS 5 0.8 SP LI, brown Poorly Sraded SAND with graRel (SF), fine IO medlunt sand, and 
OO8SL 9ravel, 1/4 Iv lin. dialir.. suRrounded, trace fines, mols). -j- 

Lt. brown SILT (ML), silt oifh O 00001e of largo pieces nf gsa el, I 10 2 
in. diem., rounded, moist. 

SS 54 7.4w M LigHt brows Poorly Graded GRAVEL with Silt And Sand ISP-GM), gravel f 

.,I 

OO9SL 
o in. to 2 in. Llioneler, subrounded to angular, none shatlered by the '" 

spoon, none fine lo coarse sand, little silt, dry to nomI. re 

I 

( 

°' Waler measured anile drilling al aporoairrlalely 12.5 II bgs. No Ooducl ¿.( : 

- i 

, delected ruth insert ace probe although globules nf (apparent) product : 

i 

C ocre noticed on the nrooe upon retrieval. .24 : o 
To 

o 
- 

o 
5' 9857521 SS 30 450 Dark gray Poorly Graded SAND with Silt and Gravel (SP-SM). medium to : 9'i 

OIOSL coarse sand, some gravel, lillie sill, strong hydrocarbon Odor, sheen on ° = 

Grain Sire Analysis: 42% Gravel, 48% Sand, 10% Finen. I 

Li ________ 
End nf boring at 19 feet 

2O 

OU-D 33487 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME. FI. Richardson, UST 1109, QUO 

SITE. Bldg. 35-752 

JOB NUMMER: 9000-107 

LOGGED BY J. Shapoo APPROVED BY' S. lkrerrn 

GRILLED BY; Hughes Drilling 

METHOD. OME 75, 4.25 10 HSA, 3 DO SS 

BORING NUMBER: AP3919 

GORING DEPTH lt); 24 SCREEN LENGTH ((I); 

BORING DIAMETER (;n); 8 SCREEN TYPE; 

cELL DEPTH (il): SLOT SIZE En). 

WELL DIAMETER (in); FILTER PACK; 

SURFACE ELEVATION fl); 262.75 DATE STARTED. 5/20/58 

TOP OF CASING ELEV. fl); DATE COMPLETED; 5/20/98 

FIELD PARTY; D. BUtch NORTHING; 113245.46 

BASTING; 125715.07 

U 
sr 

n 
j) j) 

vs 
< 
Ul 

vs 

..0 W 

S 

< 5 
p 

DESCRIPTION AND REMARKS WELL DIAGRAI 

- - - 
> IiNOM Approxonalely Ill of asphall underlain by fill. 

SS 9 100M Light broce Poorly Graded GRAVEL with Silt and Sand (GP-BM), gravel 
1985752 OIISL 1/4 sr. lv 2 in. diarreler, subrovnded to svbangular, and megan Io coarse 

caed, lillle silt, nOieS. 

Q cc o 
'C 

085752 55 E.v ABc 

o 

SF-SM LI5hI brown Poorly Graded SAND with Silt and Gravel (SP-SM), nediun Io 
OI2SL coarse sand. sone gravel, 1/4 in. In .5 in, draneler, svbrnvnded, lillle 

sIll. norSl. 

0T 985752 SS 27 521 Dark gray Poorly Graded SAND with Sill and Gravel (SP-SM), nedarm 10 

OI3SL coarse sand, and gravel. 1/4 n. In 2 in. dlaneter, subangular lo 

-) and subrounded. poorly graded, lillle sIll, wel, slacring, strong hydrocarbon 
0255L 

(dup) 
odor 

Grain Size Analysis: 59% Gravel, 35% SacA, 6% Fines. 

985752 SS 23 850 Dark gray Poorly Graded SANO with Silt and Gravel (SP-SM). slrong 
OI4SL hydrocarbon odor. 
and 15-15.92' Mediuln lo coarse sand and lone gravel (1/4 0. lo /2 In. 

O2OSL drameter, poorly graded. subrounded Io subarrgular), tIlle urlI, cet 
(5p) 15.52-l6.d2' Free Io nedlum sand. trace fines. ccl. 

'J Maler level measured chrle dulling al approvrnalely 12.3 Il bgs. Product 
delecled oIS inlerface probe unable Io determine rhickness. 

20 -'- -- 

33488 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson, UST lIDS, DUO 

SITE: Bldg. 35-752 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED BY: S. Areno 

DRILLED BY: Hughes Drilling 

METHOD: CMB 75. 4.25 10 HSA, 3' OD SS 

BORING NUMBER: AP3919 

BORING DEPTH (fI): 24 SCREEN LENGTH (It). 

BORING DIAMETER in): 8 SCREEN TYPE: 

NELL DEPTH (fi): SLOT SIZE (in): 

WELL DIAMETER (in): FILTER PACK: 

SURFACE ELEVATION (it): 262.75 DATE STARTED: 5/20/98 

TOP OF CASING ELEV. (fi): DATE COMPLETED: 5/20/98 

FIELD PARTY: O. Bruch NORTHING: 113245À8 

EASTINB: 125715.07 

oJ 
, 

C-) DESCRIPTION ANO REMARKS WELL OIAGRAI 

01 

O 
01 

O 
0 

0 

01 

1 'i 20-20.75' 0k. gray Poorly Graded SAND with Gravel (SP). medium to I7"u 
ØISSL. 46 yorse seed, and fine gravel (I/N Io 1/2 in. diem.), trece fines. - 

SN and aturated. 
OI6SL O.75-2I.58' Olive grey Silty SANO with Gravel (SM), lime sand, sonic silt, 

tile gravel, to I irs. diem., subroAeded to subaegAlar, poorly graded, vet. 985752 ss s 43 
iii 21.58-21.92 Olive gray Sandy CLAY with Gravel (CL). tine sand, some OI7SL 

gravel, to I in. diameter, soboegoter to sobroonded, poorly Oraded, vet. 

Greenish gray to yellowish-orange Sandy CLAY with Gravel (CL). iuet. - 
Emilar to 21.58 lo 21.92' interval. No noticeable staining or odor. - - 
End of boring at 22 feet. Last spoon collected trom 22 to 24 ft bgs. 

25- 
NOTE: Sample 985752O15SL is for 20 to 20.75 ft Ugs. Sample 
9B5752Ot6SL is for 20.75 to 21.92 tI G95. 

oc- ll 
OU-D 33489 



Page I or 2 

BORING LOG 
CLIENT, USACE 

PROJECT NAME. Ft. Richardson, USI lOB, DUD 

SITE. Bldg. 35-752 

JOE NUMBER. 9000-107 

LOGGED B' J. Shapiro APPROVED BY S. I-freon 

DRILLED BY: Hughes Drilling 

METHOD. CHE 75, 4.25 ID HSA, 3" 00 HSA 

BORING NUMBER: AP3920 
BORING DEPTH (It): 22 SCREEN LENGTH fi): IO 

BORING DIAMETER re): SCREEN TYPE: PVC 

I-tELL DEPTH (II): 20 SLOT SIZE in): 0.009 

wELL DIAMETER (in). 2 FILTER PACK 40-50 Iietdpack 

SURFACE ELEVATION (It): 262.9 DATE STARTED: 5/20/RB 

TOP CF CASING ELEV, (It). 262.43 DATE COMPLETED: 5/23/RB 

FIELD PARTY: D. Britch NORTHING: 13260.38 

EASTINJO: 12570535 

a- 

a- 

< 
(fr 

- 
ou 

Bi 

C- a- 

DESCRIPTION AND REMARAS wELL DIAGRA 

° 6P-GM Drilled approximately one foot through asphalt and till prior fo collecting 

I 
u o sample. 

SS 15 4.3 
< Light brown Poorly Graded GRAVEL with Sift and Sand (OP-GM). gravel f 

in. to 3 in. diameter, blocky. subrounded to subasgular, and eediunr Io 
r n coarse sand, little fines, dry. 

O85752 so to 31w . . SM Yellowish-orange to light brown Silty SAMIO (SM). Ary. 
O2OSL 

. : 
5-6.d2' Interbedded tine sand and silt, dense, yellowish-orange. 

I - . 
. 6.42-6,67' Light brown fine fo cuarse sand, and gravel to I in. 

diameter, subruunded, poorly graded, trace tines. 

SS f5 184 SP--SM Yellowish-orange to light brown Poorly Graded SANO with Sift and Gravel 
GOrSE (SP-SMI. medium Io coarse sand, and gravel, mostly /4 in. to Irr. 

diameter. subrounded to subangular, poorly graded, little nh, wet. Slight 
petroleum odor. Possible staining near bottom of rumple. 

T 

' 

i 
water level measured while drilling at 3 ft bgs. ¿ V 

I ouBPBM 
i 

B 585752 SS 28 372 Dark gray Poorly Graded GRAVEL with Sift and Sand for-Ouf, grovel /4 - 

022SL io. to 2 in. diameter, angular, some coarse sand, little silt, loose, B j and 
027SL 

)dup) 

o 
C 

saturated. Petroleum odor and staining noted. 

sir: 

o 
o - 

Lu 

-E 

iL 20' 

OU-D 
33490 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. Richardsmm, UST 1108, DUO 

SITE. Bldg. 35-752 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED AT: S. Wrens 

DRILLED BT: Hughes Drilling 

METHOD: CME 75, 4.25 ID HSA. 3" OD HSA 

BORING NUMBER: AP3920 
BORING DEPTH lIt): 22 ACREEN LENGTH (It): O 

BORING DIAMETER (in): 8 SCREEN TYPE: PVC 

WELL DEPTH (fI): 20 SLOT SIZE (im): 0.008 

WELL DIAMETER (mL 2 FILTER PACK: 40-60 fieidpack 

SURFACE ELEVATION (It). 262.9 DATE STARTED: 5/20/98 
TOP OF CASINO ELEV. (II): 262.43 DATE COlIPLETED: 5/20/98 

FIELD PARTT: D. Britch NORTHING: 113260.09 

BASTINO: 125705.39 

- o 

> o. . un DESCRIPTION AND REMARKS WELL DIAGRA 

V, 

o 
us 

o 
U) 

SS 32 63.6 > « GP-BM Olive gray Poorly Graded GRAVEL with Silt (OP-GM), lise to medium gravel 

I 
O2OSL 47.4 ,))/4 in, to lis, diameter), subrounded tu rounded, little silt, little coarse .. 

SP and nd, saturated, loose. 
- ain Stze Analysis: 48% Gravel, 51% Sand, 5% Fines. 

reervsh gray Poorly Graded SAND with Gravel (SP). fine sand, some 
rauel 1/2 Iv. to 2 in.. subangular to subrounded, poorly graded, wet. 

GraIn Size Analysis: 17% Grave), 47% Sand, 33% Fices. 

End of boring at 20 10cl. Last split spoon collected from 20 to 21.5 II 
bgs 

25- alridicates elevated 9TH reading may be due lv baggie rather Ihan am 
indication of contaninalmon. 

NOTE: 985752023SL is sample mf 20 to 20.8 lt bgs. 985752024SL i 

sample 0120.8 In 21,5 II SOs. 

30- 

35- - 

40- - 

OU-D 33491 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: ENSR Consulting & Engineering 
Project: Tank 1109 OUD/98-062 
Sample Matrix: Soil 

Sample Name: 985752006SL 

Lab Code: K9803399-00l 

AnalVtical Report 

Particle Size Determination 
ASTM Method 0422 Modified 

Sand Fraction: Weight (Grams) 
Sand Fraction: Wetght Recovered (Grams) 
Sand Fraction: Percent Recoven,' 

as received (Drains) 49.1058 

liPercent Solids 91.1 

llWeight Oven-Dried (Grams) 44.7354 

OU-D 33492 

Service Requeit: K9803399 
Date Collected: 5119198 

Date Received: 5/29/98 
Date Analyzed: 6/11/98 

42.0629 
42.0300 

99.9 

eicnption Sieve Size Sieve Number 
Dry Weight 

(Gramo) 
Percent of Total 

Weight Recovered 

dedium Gravel (SA,IL 4.75mm 4 17.1859 38.4 
'ineGravel C2.'5/'-54( 2.00mm lO 7.6927 17.2 

Very Coarse Sand rv- 0.850mm 20 7.5897 17.0 J 2e. '7 

oarse Sand .J '0--- 0.425 mm 4(3 5.2166 11.7 J 

Sand 0.250 mm 60 2.3531 5.26 9. 5 
ineSand ç-, 0.106mm 140 1.5835 3.54 

lery Fine Sand 0.075 mm 200 0.3334 0.75 i 

lay 1.1950 2.67 
Silt I 1.8300 4.09 

Total 449799 101 

-Ì r 

e? 

7 71N-W5 

ç (' 1 b1 ApprovedBy: (U, ¿ 
. ')ÁJ Date: 

c 
00005 



COLuMBIA ANALYTICAL SSRVICRS INC. 

Client: ENSR Consulting & Engineering 
Project: Tank 1109 OUD/98-062 
Sample Matriz: Soil 

Sample Name; 985752006SL 
Lab Code K9803399-OOID 

Ana14ica1 Report 

Particle Size Detennination 
ASTM Method 1)422 Modified 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Grams) 
Sand Fraction: Foment Recovery 

Weig1tt as received (Grams) 49.547 
ilPercent Solids 91.1 
jWeight Oven-Dried (Grams) 45.1373 

OU-D 33493 

Service Request: 1(9803399 
Date Collected: 5/19/98 
Date Received: 5/29198 

Date Analyzed: 6/11/98 

41.7250 
41.6756 

99.9 

escñptioo Sieve SIze Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 
i dediuxn Gravel G2.&4L_ 4.75 mm 4 13.02 17 28.8 
I inc Gravel ('cc, "Aj..l 2.00mm 10 9.4213 20.9 
I Terv Coarse Sand O.850mm 20 8.9279 19.8 2. I 

oarse Sand _),)'.lC) 0.425 nun 41) 5.5654 12.3 .1 

ledium Sand O.230 min 60 2.5186 5.58j 'ii 
ine Sand P, PsMI O.lO6mm 140 1.7584 3.90 

¡ers Fine Sand j 0.075mm 200 0.4120 0.91 
Iav 1.3150 2.91 

Silt 2.0000 4.43 

Total 44.9403 100 

% b&'JE. 

SP'c 
yy; c I1- 

°k EiÑ> '/ ;A'-) 

Apved By: / cJt Date: (q 00006 



COLUMBIA ANALYTICAL SERV10ES INC. 

Client: ENSR Consulting & Engineeting 
Project: Tank 1109 OTJD/98-062 
Sample Matrix: Soil 

Sample Name: 98575201 OSL 

Lab Code: K9803399-002 

Analytical Repoat 

Particle Size Determination 
ASTM Method D422 Modified 

Sand Fraction: Weight (Giums) 
Sand Fraction: Weight Recovered (Grams) 
Sand Fraction: Percent Recovery 

Weight as received (Grains) 99.2275 
'ercent Solids 92.9 
Veight Oven-Dried (Gianis) 92.1823 

OU-D 3349g 

Service Requeal: K9803399 
Date Collected: 5/1 9/98 
Dite Received: 5!29/98 

Dite Analyzed: 6/11/98 

82.9386 
82.9835 

100 

eacription Sieve Size Sieve Number 
Diy Weight 

(Gramo) 
Percent of Total 

Weight Recovered 
iodions Gravel 4.75 nun 4 38.2900 41.5 
inc Gravel .r2Ç Aa._lt 2.00 inns 10 14.7804 16.0 
'eryCoarseSand1Q 0.850 nun 20 10.8986 11.8 lt . 

oarse Sand - _XlT) 0.425 min 40 9.2240 10.0 
dedium Sand 1 0.250 non 60 4.7747 5.18 IÇ44 
inc Sand F. SAttC 0.106 miii 140 3.9258 4.26 j 

fery Fine Sandi 0.075 mm 200 0.9249 1.00 
jav 3.8850 4.21 

Silt 5.2750 5.72 

Total 91.9784 100 

6/ 

rl 

O/a 

c'/ FIN- 

°/n 
&tm> G cZAS- 

AppravedBy: ç Data: ¿ ¡1 

3399.2 XIS ,.mt 8/10/98 

o0007 



COLUMBIA ANALYTICAL SERWCES, INC. 

Client: ENSR Consulting & Engineering 
Project: Tank 1109 01.13)198-062 

Sample Matrix: Soil 

Sample Naine: 985752013SL 
Lab Code: 1(9903399-003 

Anoi4ka1 Report 

Particle Size Determination 
ASTM Method D422 Modified 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Grams) 
Sand Fraction: Percent Recoveiy 

Weigbt as received (Grains) 103.2607 
Percent Solids 94.9 
Weight Oven-Dried (Grains) 97.9944 

oU-D 33495 

Service Request: 1(9803399 
Date Collected: 5120/98 

Date Received: 5/29/98 
Date Aa,a13zed: 6/11/98 

92.3231 
92.4213 

100 

Jeacnption Sieve Size Sieve Number 
Dry Weight 

(Cram,) 
Percent of Total 

Weight Recovered 
4edmm Gravel 4.75 mm 4 57.3295 58.5 
ineGravel C..5AF5Ç) 2.00mm 10 12.8158 13.1 

/eivCoarseSandj 0.850 nun 20 11.5723 11.81 l.'37 
oarseSand S/*.11) O.425mm 40 4.0838 4.17 

t4edium Sand 0.250 nun 60 2.4341 2.481 
ineSand fr SPÑt 0.106 mm 140 3.1786 3.24 

Very Fine Sand i 0.075mm 200 0.8931 0.9! J 
Clay 2.2200 2.27 

Silt 4.0100 4.09 

Total 98.5372 101 

A\.1EL. 

"/ Stt'-1 e c' t .>.e/ St"-'- 

Appraved By: / &,L - ¡T1 Date: (i 

3399.3 aS. ot 8fl0190 

OQOUB 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: ENSR Consulting & Engineering 
Project: Tank 1109001)/98-062 
Sample Matriz: Soil 

Sample Name: 985752023SL 
Lab Code: K9803399-004 

Analytical Report 

Particle Size Detmínation 
ASTM Method 1)422 Modified 

Sand Fraction: Weight (Granos) 
Sand Fraction: Weight Recovered (Grams) 
Sand Fraction: Percent Recovery 

IWeight as received (Grams) 102423 
Solids 89.8 

Weight Oven-Dried (Grams) 91.9759 

OU-D 33496 

Service Requeit: K9803399 
Date CoUected: Sf20198 

Date ReceIved: 5)29/98 
Date Analyzed: 6/II/98 

89.0203 
89.1639 

100 

esrript1on Sieve Size Sieve Number 
Dry Weight 

(Crama) 
Percent of Total 

Weight Recovered 
4edium Gravel 4.75mm 4 41.9177 45.6 

I inc Gravel S.6's4C, 2.00mm 10 20.8297 22.6 
I Teiy Coarse Sand j r-er. 0.850 nun 20 14.2226 15.5 2 8 

oazse Sand i 'I" 0.425 mm 40 6.7124 7.30 J 

ñedium Sand 0.250mm 60 2.7489 2.99 
une Sand 0.106mm 140 2.1053 2.29 
¡ere Fine Sand 0.075 mm 200 0.4942 0.54 
1av 2.0900 2.27 

Silt 2.8800 3.13 

Total 94.0008 102 

°ïr, G'L 
°/ 

io (;ft 

c'/ \t\ 

'/cZA_ 

Appraved y: Da / 
s399.4.cts . (1 6110190 

OOO9 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: ENSR Consulting & Engineering 
Project: Tank 1109 OUD/98-062 
Sample Matrin: Soil 

Sample Name: 98575202451. 
Lab Code: K9803399-005 

Analytical Report 

Particle Size Determination 
ASTM Method t)422 Modified 

Sand Fractioar Weigiet (Grams) 
Sand Fraction: Weight Recovered (Grams) 
Sand Fraction: Percent Recoveiy 

Weight as received (Grains) 44993 
ID'ercent Solids 91.2 
Weight Oven-Dried (Grams) 41.0336 

33497 
OU-I) 

Service Request: K9803399 
flute CoUected: 5/20/98 
Date Received: 5/29/98 
Date Analyzed: 6/11/98 

26.3045 
263567 

100 

)eecnption Sieve Sloe Sieve Number 
Dry WeIght 

(Grume) 
Percent of Total 

Weight Recovered 
dedjuxn Gravel 4.75 mm 4 6.9353 16.9 
ine Gravel C 5 -eiart 2.00mm 10 4.3564 10.6 

/eay Coarse Sand 
1 0.850 mm 20 3.2452 7.91! ¿. 

oarse Sand -S-v.ji 0.425 mm 40 23517 5.73j. 
tiediumSand O.2SOnam 60 2.4455 5.961 4,: 
ine Sand iAtLti 0106mm 140 4.7576 11.6 

Veer Fine Sand-1 0.075 min 200 1.9924 4.86J 
clay 1 2.3100 5.631 SS.33_ 
silt 11.3800 27.7 

Tolsi 39.7741 96.9 

G-L-- (L 

A.ira 

yo 

im 

AppravedBy Date: (i 

3389.s.xJs. ,t oria/va 
00010 



'3498 

U.S. ARMY CORPS OF ENGINEERS 
SURVEY SEC1'ION 

FORT RXCH&RDSON, AL.ASK& / OPERABLE UNIT 
SUBSURFACE rZJ VES TIGA TION 

Date: OS-27-97 
Z.iC of Bering- Pointa 

AP W Northing Seating Elevation Elevation Vaacriptor 
Top/WC on Crd. 

z5AP-3772JJIIj 116,837.01 125,870.99 281.75 278.6 Monitoring Well 
")AP-3773 Zlhff,979.34 126,157.60 285.20 281.7 Monitoring Well 
) AP3774 L3117.363.01 125.605.42 285.24 281.7 Monitoring Well 
AP3775 #ll7,078.32 126,233.41 285.07 291.6 Monitoring Well 
AP3776 .4117,207.21 125,482.62 282.00 279.6 Monitoring Well 
AP3777 .LL118,6l4.09 131,203.35 324.91 321.4 Monitoring Wall 

- 778 .i18,389.54 131,039.86 323.61 320.2 Monitoring Well 
AP-3 iI 117,241.03 125,851.41 290.5 Soil Bering 
AP-378O J117,21878 125,908.57 280.3 5i1 Boring 

-AP-3781 '117.209.42 ¿25,938.32 280.2 Soil Boring 
AP-3792 4 117,253.51 125,925.30 280.8 Soil Boring 
AP-3783 5 117,213.20 226,024.37 281.2 Soil Boring 
AP-3784 11l7,072.75 125,977.04 280.3 Soil Boring 

'P-31i4l113,169.75 125,775.03 262.7 SoLL Boring 
2AP-3786 :CZ113,136.33 125,760.30 260.9 Boil Boring 
AP-3787 113,135.92 125,598.45 258.9 Soil Boring 
AP3788 ±4±113. 023.75 125,622.64 258.2 Sail Boring 

JYjll6,939.27 126,732.86 288.65 285.4 Monitoring Well 
3790 .u1117,076.33 127,493.77 294.98 292.2 Monitoring Well 



ID:907-753-5550 SEP 1898 15:al No.UUb V.U2 

U. S. ARMY CORPS OF SNGINEERB OU-D 33499 
SURVEY SECTION 

FORD RIClA.RDSON, AK. / BUILDING 35-752 
BUBBUR FACE INVESTIGATION 

D&tei 06-16-98 
r,.iat at Monitoring Wella 

AP ID Northing Seating Eleva tian Elevation Descriptor 
@ lip PVC Ground 

AP-2982 
- 

113,158.04 125,664.97 262.32 * 262.7 Monitoring Well 
AP-3917 113,261.05 125,735.99 261.92 * 262.3 Monitoring Well 
AP-3918 113,228.05 125,703.51 265.78 263.2 Monitoring Well 
AP-3919 123,245.46 125,715.07 262.75 Soil Boring 
AP3920 113,260.09 125,705.39 262.43 * 262.9 Monitoring Well 

* Elevation on top of Well. Casing 



OU-D 33500 

BUILDING 45-590 

BORING LOGS/WELL COMPLETION DIAGRAMS 
GRAIN SIZE ANALYSIS 
SURVEY DATA 



OU-D 33501 

Key to ENSR boring logs 

GW, GW-GM, GW-GC - Well graded gravels, sandy gravels, gravels with sand, little orno fines 

GP, GP-GM, GP-GC - Poorly graded gravels, sandy gravels, gravels with sand, little or no fines 

GM - Silty gravels, gravel-sand-silt mixtures 

GC Clayey gravels, gravel-sand-clay mixtures 

SW, SW-SM, SW-SC - Well graded sands, gravelly sands, sands with gravel, little orno fines 

[III 
SP, SP-SM, SP-SC - Poorly graded sands, gravelly sands, Sands with gravel, little or no fines 

SM - Silty sands, silt-sand mixtures 

Sc - Clayey sands, clay-sand mixtures 

ML - Inorganic silts, very fine sands, rock flour, silty or clayey fine sands 

CL - Inorganic clays, gravelly clays, sandy clays, silty clays, lean clays 

PT-Peat 



OU-D 33502 

LOG OF BORING AP-3159 

u a Drilling Co. S P Enterönses Driller _aîter 
._,' 

C... 0.0. 
es. 

q, 

Field Engineer J. Allen Drill Riqg5B..5L 
8.0 is 

c < 
V oo 

S.s. 
E E 

a. 
a E Devotion ((t) _280.32 Date Drilled_jj.L.._. 

o 
n 

o 
i... 

o o u 
a. 

_._ CQ 
.c Z> 00 

cn z 
e a 

u, Narthing ((t) 11726] .04 Easting (ft) 125854,65 

SS 19 4 u0l GRAVEL with silt and sand (OPOtt) 

N.° d 

medjjrn dense, moist, dark brown 

GRAVEL willi sand (GP) 

SS 25 8 219SL 
O. medium dense, moist, dark brown 

GRAVEL with clay and sand (OWCC) 
dense. moist, brown 

SS 83 1 220S1. 
10 -3j ..cl 

22151. 
04 becomes graybrown 

55 56 7.2 6.6 2225L 
15 

SS 39 9.3 6.6 LL.ONP 4 2235L 20 k'.'1 SAND with silt and grovel (SPSM) 
PI=NP rrtediunm dense, moist. brpwn, with 

øl (rOgments 

GRAVEL with silt and sand (OPOtt) 
Oo dense. moist, gray 

SS 55 3 2245L 25 

SS 61/9 S 22551. 

0ot 

GRAVEL with sand (GP) 
I medium dense to dense, waist, gray 

35 
SS 43 1 3 226SL coal fragments noted in sample 

22751. 
Notes: -Bloc COUnTS Obto,neo by dTDOlngO4_,Cfl 

3.0. SDlltqQODo bemolen 'S'nenet,tb, 
000oou,,o Domman 30 'mlle, The 

SO - 

0 011,1,0 

bloc Count S Ihn 'TUn,S,? Dt 5,005 'nIulTeD 
a 

-o. - 

Unless otnerose hOtel 

/I1C,Comy'eth..n,,' 
,,,"mO O'"" 0 

9 boring continued on neat plate 

Harding Lawson Associates Log of Boring AP-31 59 
Engimteerirtq and Site &, Building 45590 
Environmental ServIces Release Insestigation Report 

_________ Fort Richardson. Alaska 

41405 .10,400 NUMO .DPIOUW DATE FIE ÑMC 

21844 'ft..& 9/93 183) 



335o 

LOO OF BORINC AP-3159 

E' o. ¡ Drilling Co. S P Enternses Driller _8. WoatI 

v .B Field Engineer J. Allen Drill Rig Mobile B-6 
Q. t 

E é E Elevation Cft) 280.32 Date Drilled _ 5111/93 

thL Ct Q. 
o < > 

oa e 
viZ O o 

Pa Nerthing (fI) 117261.04 Eastirig (Fl) 125854 65 

SS 75 10 2285L 
40 

N-°o 
GRAVEL with sand (GP). 

22951. 

SS lOO 4 2305L 

55 89 4 2.31SL ria free gròundwotor encountered dutieng 

drilling 

baring backfilled with berntonite 

Notes: . Plow counts Octoned by doom9 vS._,nyh 
0.2. tafit,500fl SamPle, 8 nnns, O!th C 
)O0couc'd nommer loIEn,g JO onnes. 
bIo. count IS tht numb., nl bIcot 0.001mo 
IO advance the sample, the fInal 10 Incoes 
woe.. othervie natta. 
The oraba 9ORUT flot b..n o,nntea for Irnooty 
aa/OC 0000cole 000na,s r 

4arding Lawn Aesoitç Løg Boring AP-3159 Cant. 

Engineering or,d Sito A, Building 45590 

Enviror'rnerttal Services Releose loveeliqelion Reeovt 
Fart RictoarAson. &lavt 

PQJECT t10M SeW DOTO rs.t 0000 

21844 9/93 183j 



((I 

pp LOG OF 6ORING olöo 
e 

E ' Drilling Ca. Entet rises Driller R Wcastac. 
50 a c 

° 
OU 

r 

E' 
°' °' .8 .8 Field Engineer J. Alle,, Drill Rig Uobile 9-61 

E 'S 'c 
, 

s, 

, 
a o E E 'S. E Elevation ((t) 280 _ 32 Dote Drilled ZL 

O O.. 

o > o 
cflZ 

o 
Cn Northing ((t) 117251.17 tasting ((t) 125872.12.. 

SS 53 2.1 5,4 LLwNP 4 233SL O 
GRAVEL with silt and sand (OWGM) 

Pl=NP mecium dense, moist. donc brown 

GRAVEL with sand (oP) 
loose, moist, brown 

SS 9 11 232SL ,_:.;:I 

SS 92 

SS 96 

SS 80 

SS 65 5.3 7.0 

SS 95 

S 2345L 10 

235SZ 

0 

lilt 236SL 15 

2J7SL 

O 

14o 

186 238SL 20 _L o 

2J93'L 

[[o .° 

101 240SL 25 

241SL F''.. 

00 
of 

214 24251. 

GRAVEL with cloy and sand (0WOC) 
dense, moìst, brown 

becomes gray 
fuel odor noted in samples at 5. 20. and 
25 feet 

GRAVEL with sand (GP) 
dense, moist, gray 

SS 74 7 24351. f 

Noes: 
H°0 tone.;c 

O 300pound homteer oiieg 30 'nenes. Ile lot i - 

tNesoreDi.rIe:Neo,2cn!s 
Unie!, Othere!! noted r-0 o 

no, peen oetteo ter dreore. 
? boring continued rt,,st lote 40 Ort 

larOirrg Lcwson Associates Log of Goring AP-3160 nue 
Engineering and Site A, Building 45590 
Environmentt Semvices Ralease lnueztigstion Report 

_________ port Rich0rdsøn, Alaska 
PSDAICT tuer A0000St DATI 5S 0*01 

21844 9/93 183) 



Il) 
"3 

o 

K LOG OF 8ORING AP-3 160 

as g e' 

Drilling Co. S P Enterorises Driller R. Wooster 

E . 
, 

.8 .8 Field Engineer J. Allen Drill Rig Ugbile B-6' 
w 
Oo .11E 00 < : c.., E E . 

0 
Elevation (fi) 280.32 Date Drilled 5/t2/9 

0 (0 
a. 

wo < > 00 urz O &T Northing (fi) 117251 _ 17 Easting (It) 125872.17 

SS 65/9 24 2445L GRAVEL with sand (GP). continued 

SS 11 245SL 

50 
SS 78 55 2465L no free groundwater encountered during 

drilling 

boring backfilled with bentonite 

Notes: . eio counts obtotned by dann0 aaccn 
0.0. sont-0000e Samos, ta ¡nons, eta O 
300acuno homn,.r oiitng 30 cc,,. The 
bios count S tnt nublO., of bloc, renutreo 

TI,. o,sf g3Ru, flOS 0.00 00rnt.0 t,, 
OA/3C nuopIrat! 00mbps! n tate, 

Harding Lawson Associates Log of 9oring AP-3l60 Coni. eu 

Engineering and Site A, Building 45590 
Environmental Services Release Investigation Report 

port Richardson. Alaska 
OOAJ JECT Su.W OATS FijE NAMC 

P8 21844 PcA 9/93 183) 



'a 

. s Driller R. Wooster 

I 2e FeId Engine.r_AlIea Drill Rig 1obile S-61 

C5 < ao 
o..o 

E E E evotion ((t) 280.27 Date Drilled 5/13/93 
Z Northing ((t) 117267.62 Easting ((t) 

SS 55 4 GRAVEl., with silt and sand (GPGl4) 
medium dense, moist. bröwn 

SS 32 7 247SL 

SS 60/e- S 248SL 10 

GRAVEL with sand (GP) 
medium dense. rnorst. gray 

55 53 2.6 2.9 LL=NP 5 249SL 15 

PiaNP 250SL 

SS 49 3.9 4.4 Lj..NP 4 25151. 20 00 

PIM4P a 
no free groundwater encountered during 
drilling 

boring bockfilled with berrlortite 

300apuno hammer f pAng 30 ,enes. The 
atpaaNpt Z fha nurnbtr at btoas'npurei 
urla.. rArere.. nalca. 
The prafic 93R1J1 has beer ,r!ttea Th 
CA/Cc pvaicare somries 

'larding Lawson AEsociates Log of Boring AP-31 61 mar 

Engineering nò Site A. Building 45590 
Environmcntcl Services Release Inuesliqation Report 

ort Richsrdsort, Alaska 

500*0 raWuca ow aeqt'uts ONZE ftC NpMC 

21844 Pca. 9/3 83 



en 
nat 
nat 

o, 
o , Drilling Co. S P Entororises Driller L Lacro 

.5 , g 
e 

00. 
se 0.0. 

' 

e .8 Field Engineer _ '4. 40er' Drill Rig Mobile B-6 ,o 
o 00 OC., 

Q.. 5 
E E g, E Elevation (if) 280.51 Date Drilled 11/16/93 

i2 o 112 seQ 
a. <. Z> 00 Ii 

Vn Z Q n.. 
O 

112 Northing (if) 117273.82 Easting (rt) 125854.11 
-. 

SS 12 

SS 32 

15 2675L. 

268SL 

SS 54. 8.8 12.9 LL=4.l I 2695L 10 

P4=20 

SS 97 10.1 6.7 LL=33 2 2705L 
15 

P1=17 

SS 36 10.0 5.4. LL=NP 
PlNP 

SS 38 

271SL 20 

GRAVEL with silt and sand (GPCM) 
loose, moist, brown. 
with cobbles to 4 inches diameter 
bits of polystyrene insulation it, auger 
cuttings from 2.5 feet 

GRAVEL with sand (GP) 
medium dense, moist, brows, 
poIyethlene liner and Fiberglass in 
auger cuttings from 5.0 feet. 

Clayey GRAVEL with sand (CC) 
medium dense, moiSt, gray 

GRAVEL with cloy and sand (GPCC) 
dense, moist 

SANO with silt and gravel (SPSM) 
medium dense, moist, brown, 
with cool fragments 

2725L 25 GRAVEL with silt and sand (opcu) 
medium dense, moist, gray, 
with occasional cobbles 

no free groundwater encountered 
during drilling 

boring backfilled with bentonite 

Note,: . Sine haunts obterned by drwng a 4nah 
0.0. ,pÌ,t,000a oOnroIer'Sincfleso,thu 
300pound hammer lollIng 30 aChes. The 
bipe Count IS the number of bloCs reQuIred 

Onol t 2 acne, 

The orehe 935U1 ho! been annOino fer brecty. 
04/00 duplICate pomoles . 

'larding Lawson Associates Log of Goring AP-3238 eton, 

Engineering and Site A, Building 45590 
Environmental Services Release Investigation Report 

Rort Richardson, Alosloo 
004W, 000JECT 0uu 'OPOONPO ones t-U IM( 

DC 2l84 12/93 210d 



C 

a. : 2 Drilling Co. 5Enterorises Driller L Loom 

.! . Fwld Engineer _ f. if oea Drill Rig Uobile_8ß ' E E Elevation (ft)_20.38 0t Drilled 11/17/93 
I Northing (ft) 117240.43 Eosting (n) i 25884.21 

O 

GRAVEL with silt and sand (GPCM) 
loose, moist. brown 

GRAVEL with sand (GP) 

SS 30 0 273SL 
:9. 

o 
medium dense, moist. Srown 

SS 70 4.9 6.5 LL-34 4 274SL 10 -J' 
GRAVEL with cloy and sand (GWGC) 

medium dense, moist, gray. 

Pl15 
with trace coal and obblas throughout 

SS 41 83 275SL 
15 fuel Odor fraya 15 feet ta 61 feet 

SS 41 90 2765L 20 1o? moisture increase at 20 feet 
277SL co 

55 47 131 276SL onidction staining at 25 feel 

30 
SS 64/10 166 2795L 

GRAVEL with sar.d(GP) 
dense, moist, gray 

SS 87 109 2ROSL 

Ñte, .40. ou0fl obta.%ed by doong oS.c u 
0-D. 5DItS0O0fl somme, IO !fltbtS 51, o 
i00aoond hammer oIhnq 30 nenes, The 

I I 

I oce u 

40 boring continued ors neXl plate 

= Harding Lawson Associates Log f Doring AP-3239 
Engineering and Site A. 8uilding 45590 - 

Environmental Services Release lOvesliqation Report 
_________ Fort Richardson, Alaska 
DOS_4 mascot suu 'ovw OATS F0 MAMO 

DC 21844 12/93 ZiOd 



sri 

K LOG OF SORING P-3239 (coet.) 

? : Drilling Co. S P Enterorrses Driller L Lacro 

t -.. w 
- w e .8 Field Engineer H. Hewn Drill Rig kiobile 9eno. 

fi t 
oc., E E . E Bevation (it) 280.38 Date Drilled 11/17/93 

,, es.. o o. .c & c Northing (it) 117240.43 Ecoting (it) 123884.21 

SS 80/11" 79 281SL 
40 

GRAVa, with sand (GP). continued 

SS 85/tO' 109 2825L 

ri. Gravelly SAND (SP) 
dense. moist, gray 

SS 80/10" 2.38 283SL 50 

i) GRAVEL with sond (GP) 
dense, moist, gray, with cobbl 

SS 80/10" 130 2345L 

O- 

SS 75/1O 3.4 4.8 LL=NP 135 255SL 60 
PlNP 

ne free roundwoter encountered 
during drilling 

boring beckfilled with bentonite 

Note.: . Bloc counts cotorreo by driving C iinch 
0.0. 501,1moon .a,n.ler 18 nenes ,tn 
300eeuno nonrner lolling 30 nenes. The 

to eccone. In. ComBler tne final IO nones 

nfl. cr01,0 93801 no. been omitted ter breo,ty. 
00/00 luovOete sorno,,! 'n Inuits 

Harding Lawson Assctates Log of Boring AP-3239 (conf.) nu 

ngineerlrtg and SuB A, Building 45590 
Environmental Services Release Investigation Report 

_________ Fort Richardson. Abobo 
Ando,. SaiSOn odour .roAm 0055 tE 05MO 

DC 2184A PCA 12/93 210d 



© 
'n 

In 

: Drilling Co. S P Enterar,ses Driller L. Logro 

" 2 2 Field Engineer 14, Hoes Drill Rig Uøbile -61 

5 5 o E a Elevation (fI) 280.30 Date Drilled 11/19-20/93 
Northing (fI) 117226.99 Easting (fI) 125897.59 

0. GRAVC_ with silt and sand (OP-CU) 
-° medium dense, moist, brown. 

.j 
with cobbles throughout 

5 

SS 2 :35 295L lo 

24S'L 

15 

SS 62 7.0 5.7 U..33 .tÖ0Ö 295SL. 20 
PI.. 6 

SS 75 7.2 4.3 L.L=NP 9 296SL 
PI=NP 

25 

35 

GRAVEL with cloy and sand (GP-OC) 
medium, dense, moist, brown 

'0.J becomes gray at 13 feet, 
o 

-4 
fuel odor from 13 to 40 feet 

o 

00. 

00 

osidation stan,ng at 20 feet. 

00 

o GRAVEL with sand (6W) 
dense, moist, gray, 

0-o 
with trocs coal and cobbles thraughaut 

00 
i f 

00,1 

Sto. 
i_fo 

Ooond ho7n 
Eoflnwr tTo 'O 2 cno' 

14- 
Q 

ir 
935U1 b t b 

40 bort g cortI ucd art ne t plate 

Harding Lawson Associates Log of Boring AP-3240 
s Engineering ord Site A. Building 45590 

Environmermtal Services Release Itmncstigotian Report 
Fort Ricftardson. Alaska 

Teosos uuuee DATE fl.E MAME 

OC 21844 12/93 2106 



C 

î 
!' 

: Drilling Co. S P nterrises Driller L. Lararo 
a 2' 

E° ...° 
m t SQ. 

e O.Q. 
°' 

.! .! Field Engineer H. Hoen Drill Rig MpbileB-t 
S .E o 

a..a 
E E . 

a. 
E Elevation (ft) 280.30 Date Drilled 11/lg-.20/93 

o 
o. < > os 

(riz O wo Northiflg (n) 117225.99 Easting (rt) 12589Z59 

SS 50/6 39 297SL 40 

GRAVEL with sand (0W). continued 

45 

o 

SS 72/110 2 2955L 50 

55 50/4" 2 299SL xe.. 

no tree groundwater encountered 
during drilling 

boring bockuilled with bentor,fte 

I Note,: .210,, coUnts obtained by drene9 o 4TOr 
I 0.0. ,Olit,000n sonroler 18 manee yn o 
I 300ooun8 flornn,e, aIling 30 nenes. 1h, 
I blOcount icone number 0f blowS reQuired 

to cayanas the son,eier the final 12 none. 
Ufll. Other,.,.. eot.d. 
1h f 90091 ttdf b 
00/C on 

Harding Lawson Associotes Log of Boring AP-3240 (conf.) 
Engineering cnd Site A, Building 45590 
Environmental Services Release Investigation Report 

_________ port Richardson. Alaska 
PROJEOn lUM APPSOVED DATE riE uoac 

DC 21844 c.R. 12/93 ZlOd 



'n 'n 'n 

K LOG OF SORPJC AP-3241 

î Drilling Ca. S P Entercases Driller L L00rc_ 

[ 
e E' 

, 

no. 
L Field Engineer H. Hoen Drill Rig Mobile 9-1 

E < 
t oc E E '. Elevation (Fl) 280.51 Dote Drilled_J1BI93 

" i I 8X Northing (rt) 117234.77 Easting (FI) 125873.63 
o 

Lb 1 GRAVEL with silt and sand (OPGM) 
aA medium dense, moist, brown 

S 

258SL 

SS 75/9 5.0 5.4 LL=30 9 2BSSL 
PI= 2 

19 

I I.eo. 
SS 81 los 287SL 20 

288SL 

25 -4-P 

SS 45/10 24 2895L 
30 

GRAVEL with sand (GP) 
medium dense, moist, brown. 

GRAVEL with clay and sand (GPCc) 
medium dense, moist, gray. 
with trace cool fragments. 
cobbles throughout 

fuel odor fron, 14 feet to 66 feet 

,T GRAVEL with sand (GP) 
a o dense, moist, gray 

35 

-o 

t'ote, . Bio.. oouot, obtouleB by dro,,,9 o L-ocr 
0.0. spi4-,000n oor"oÌerlB,,cre,,othy 
000-oro..o ronocoer cibo9 0 ,,ro, rin 

o 

bi 0 noun t jo the flume., cf bi0. recjj,,ec . 0 tbc.tt,000,ncjnn rc. icj Oryn.. 

Tic. ceno, oc to, b,norv bonng cOntinued on next plate 40 

- Harding Lawson Associaia Log of Boring AP-3241 
Engineering and 
Environmental Services 

Site A. Building 45590 
Relees. Inuestigotion Repart 

- - - 
Fort Richardson. Alaska 

psoacor 5LJO 5*00 0.1 N&L( 

CC 21844 12/93 ZIOd 



U 
& ee 

1 
I, tL 

SS 50/4 

? : 00. - . a 
0.0. Cv C e" 
&3 EE E CO 00 u O > uqZ O Ut 

40 r 
SS 85 3.9 3.1 U.NP 242 290SL 

PIwNP 

SS 60/G .34 2915L 

50 

60 

SS 90/9 7 29251. 65 

OU-D 33513 

LIJbI ¼,r OtJfltt¼e 0Jt*t ÇOWILI 

Drilling Co. S P Erttemrises Driller L Loom 
Field Engineer H. Hoen Drill Rig Mobile R_6 
Bevation (fil) 280.51 Date Drilled 11/18/93 

no free groundwater encountered 
during drilling 

boring backfilled with bentortite 

Mcta,: eiow òunt Obtained by driang a 'ach 
0.0. ,ehtSDcOn cOmeten 10 inches i.th a 
300pound hammer I aihnq 30 inerte,. The biocoont s the namber at blows required 
to 0000npa tIr. camal., the Ccci 12 nene. 
unies. otherwise noted. 

e. Otre pmfto 93RU1 ho. bean anctted tal breath. 
On/DO dutileon' some,,, , tnl,bn 

Harding Lawson Associates Log of Doring AP-3241 (coni.) 
Engineering and Sue A, Building 45590 
Environmental Services Release investigation Report i _________ Fort Richardson, Alaska I 4 

D.A anoiten auLlan sw Duet 'CE tOMO 

DC 21844 12/93 210d 



LOG OF EXPLORATORY BORING 
PROJECr NAME FORT RICHARDSON USTs BORING NO. A1'3384 
LOCATION FORT RICHARDSON, ALASKA PAGE lOF 4 
DRILLED BY DISCOVERY DRILLING REFERENCE ELEV. 280.90' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/16/94 

Drvn/ BtoS/ PIO! . LtTHO LITHOLOGIC 

Recovery ix inche HEADSPACE jj LOGIC DESCRIPTION 

FT 

CONC3lErE (CON) 
NA NA NAI9 SñûLfO0Oâû223S _ 

- SILTY SAND (SM); 50-60% medium to fine sand; 
- 30-40% silt 10% gravel; no odor no staining; 

- - slightly moist; color IOYR 3/2. 

1.5/1.5 9 NA/LS 
- 5_..::: SampleFRU33-210I.5,94FRT2224SL 

10 
SAND WITH GRAVEL (SP); w'üs e lines; 60% 

medium to coarse sand; 35-40% gravel and cobble; 
up to 5% lines; no odor; no staining; slightly moist; 

: : : : 
color: 1OYR 4/2. 

2.0/2.0 12 NA/SO 10 Sample FRIJ33-3, 1035, 94FRIJ225SL. 

13 SILTY SAND WITh GRAVEL (SM); 50% sand: 30-40% 

13 : 

vel to 2 inch diameter; 10-20% silt; staining and 

14 petroleum-like odor from 11.5 feet to bottom of 

- - sample interval; moist sample; color: 7.5YR 5/0. 

1.5/1.5 5 NA/260 - LS Sample FRU33-4, 1045, 94FR11226SL 

g SILTY SANI) WITH GRAVEL (SM); saine at above; 

16 entire sample stained and has petroleum-like odor; 
moist; color: 1OYR 5/1. 

FI 20 
REMARKS 
Larot,on Adjoceni io bodding 45590. Gootech nmpin 94EP.U5I5SL woo elaooiiied ax SP-SM by ASTM Method 
D-2487. 

DICTA ALASKA 5250-00800.. 



OU-D 33515 

LOG OF EXPLORATORY BORING 
PROJECF NAME FORT RICHARDSON USTs BORING NO. AP3384 
LOCATION FORT RICHARDSON, ALASKA PAGE 20F 4 
DRILLED BY DISCOVERY DRIWNG REFERENCE ELEV. 280.90' 
DRILL METhOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/16/94 

5rven/ Rto.s/ P10/ . 111140- LITHOttC 
Recovery ix inche IIEADSPACE LOGIC 

( 

DESCRIPttI 
FT 

i7is NA/55 Sample FRU33-5, 1100, 94FRU227SL 
17 SILTY SAND WrrII GRAVEL (SM); same as above; 
19 slain Iti central foot of sample; odor; moist sample; 
23 Ior 7.SYR 5/0. 

1.5/1.5 9 NA/L30 25 :.: Sample FRU33-6, 1115, 94FRU228SL 
19 : : SAND WITH GRAVEL (SP); 60-70% coarse to medium 

21 : : : : 
sand; 25-35% gravel and cobble; 5% silt; staining; 

- : 

petroleum-like odor; moist; colon 7.SYR 5/0. 

2.0/Lo 17 30 : : : Sample FRU33-7, 11.35, 94FRU229SL. 

17 : : : : 
SANDWrrHGRAVEL(SP);sameasabove; 

19 tWisU!TF4Ik odor; staining in middle; slightly 

is moist; color: 7.5YR 5.0. 

15/15 12 NA/IS Sample FRU33-S, 12110, 94FRU230, and Geotech 
1.2 - sample 94FRU515, 1200. 

15 -: SAND wrr GRAVEL (SP); 80% medium to coarse 
sand; 20% gravel to 1 inch diameter; trace fines; - : : : slight stain at 36 feet; stale odor; slightly moist; 

- 

: : 
color: 7.SYR 3/0. 

SAND (SW); 36.3 to 36.5 feet 100% coarse to medium 
sand. 

REMARKS 
Loo.00n Adjoxent IO bo,Idng 45590. Geotech sample 94FRU5ISSL woo cloxoitlod oo SP-SM by AS1M Method 
D-2457. 

ERCON ALASKA 5210-008.00... 



OU-D 33516 
LOG OF EXPLORATORY BORING 

PROJECT NAME FORT RICHARDSON USTs BORING NO. AF3384 
LOCATION FORT RICHARDSON. ALASKA PAGE 40F 4 
DRILLED BY DISCOVERY DRILLING REFERENCE ELEV. 280.90' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/16/94 

Drven/ 
Recovery 

Bto,..s/ j 

ix ,ncheÔEADSPACE 

P10/ u, - LITHO- 

LOGIC 

LITIIOLOGIC 

DESCRIPTION 

2.0/1.5 6 NA/ND Sample FRIJ33-L3, 1430, 94FRU235SLandspIit 
42 94FR1J236SL 1430. 
79 SANDWITHGRAVEL(SW);50%coarsetomedium 

sand2f)%cobble;30%gravel(.2Sto3incl, 
diameter); no odor; no staining; slightly moist; rotor 
23YR4/2 

- Boring terminated at 62 feet and backfilled with 18 of 
bentonite thi. 

Driller Scott Clinkenbeard 
- - 

Drill Rig; CME-75 
Hammer 300 lbL 
Sampler Outside Diameter 3-inches 
Northing; 11726L33 
Eastmg; 12588330 

70- 

75- 

-80-- 
REMARKS 
Iocxtton: Adjxcent to bu,Idin 45590. Geotech xxmplc 94FRLJ5I5SL woo c1.Iicd oo SP-SM by ASTM Method 
D-2487. 

ENCaN ALASKA 5210-OOROQ. -. 



OU-D 33517 

LOG OF EXPLORATORY BORING 

PROJ EET NAME FORT RICHARDSON USTs BORING NO. AF3385 
LOCATION FORT RICHARDSON, ALASKA PAGE 1 OF 4 
DRILLED BY DISCOVERY DRILLING REFERENCE ELEV. 280.90' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/17/94 

Drivenl 8LoS/ P10/ 
RFADSPACE 

tI, . LITHO- 

LOGIc 

LITMOLOGIC 

DESCRIPTION tecoveryix tnehe 
FT COLLJ4N 

NA NA NA/i Sample FRU34-1, 1340, 94FRU237SL 
SILTY SAN) Willi GRAVEL (SM); 70% medium to 

coarse sand; 20-25% silt; 5-10% gravel; no staining; 
no odor; slightly moist; color 1OYR 3/1. 

15/1.0 7 NA/2 - Sample FRU34-2. 1345, 94FRU23SSL 

3 SILTY SAND VJfl'II GRAVEL (SM); same as above; 

4 appears IO be excavation back liii (veiy soft); no 
staining; no odor; slightly moist; color: 1OYR 3/1. 

2.0/20 7 NA/157 10 
: 

Sample FRU34-3, 1600, 94FRU239SL. 

7 .... SAND WITH GRAVEL (SP); 60% coarse sand; 35% 
5 

: 
gravel 5% sill stringers. s--------- 

- gravel (to 1 inch diameter) well rounded; staining 

- : : 
from 105 to 12 feet; petroleum-like odor; moist; :::: ------------------------- 

1..5/L.5 S NA/75 - Sample FRU34-4, 1610, 94FRU24OSL. 

12 : SAND WITH SILT AN) GRAVEL (SP-SM); 25% 
16 cobble; lili 30-40% silt; 40% medium to coarse 

sand; 20-30% gravel (.25 to 1 inch diameter); 

- staining from 55 1065 feet; petroleum-like odor: - 
moist; color: 7SYR 4/0. 

20 
REMARKS 
Geoteeh ompIe 94FRU5L6SL (rons Ihn 5G-5V inorvoi woo cIoodflnd On OP-GM by ASTM Method D-248?. 

EMCOM ALASKA 5210-008.00. - - 



OU-D 33518 

LOG OF EXPLORATORY BORING 

PROJECT NAME FORT RICHARDSON UST BORING NO. AP3385 
LOCATION FORT RICHARDSON, ALASKA PAGE 2 OF 4 

DRILLED BY DISCOVERY DRILLING REFERENCE ELEV. 280.90' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/ 17/94 

Driven/ Btotg/ P15/ u) . LITHO- LITHOLOGIC 

Recovery ix in0HeIIIEADSPACE d LOGIC DESCRXPTIOII 

FT WCCUJIN 

2.0/2.0 7 NA/219 Sample FRIJ34-5, 1620, 94FRU24ISL. 
8 SAND WITH SILT AND GRAVEL (SP-SM); 50-60% 
11 coarse to medium sand; 30-40% gravel (to LS inch 
12 diameter) well rounded; 5-10% silt; staining; 

- petroleum-like odor; moist. 

1.5/1.5 6 ra/1 Drilled to2S feet and left augers in hole ober night. 

12 Sample FRU34-6 0930, 94FRU242SL. 

17 SAND WfIl! SILT AND GRAVEL (SP-SM); 30% 
cobble; 40% coarse sand; 20% gravel 1.5 to 2.0 
inches diameter; 10% silt; stains .. , pelroleum.like 

- 

odor; moist. 

2.0/2.0 8 /37j 30 : : : Sample FRTJ34-7, 0950, 94FRU243SL. 

11 : : SAND WITH GRAVEL (SF); 50% coarse sand; 35% 

: 

gravel (.25 to 1 inch diameter) well rounded; 20% 
cobble >3 inch diameter; 5% silt as stringers; 

- : : : : 
staining; petroleum-like odor; moist. 

1.5/1.5 i rvo Sample FRU34-8, 1030, 94FRU244. 

18 : : : : 

SAND WITH GRAVEL (SF); same as above; staining; 

24 
: : 

petroleum.like odor; moist. 

REMARKS 
Geoteoh .xntple 94FP.U5IÓSL fron, the 50-52' ixtervel woo rixootfied ox GP-GM by ASTM Method D-2487. 

EMCOH ALASKA 5210-OO8.00... 



OU-D lido 
LOG OF EXPLORATORY BORING 

PROJECT NAME FORT RICHARDSON USTs BORING NO. AP3385 
LOCATION FORT RICHARDSON, ALASKA PAGE 3 OF 4 

DRILLED BY DISCOVERY DRIWNG REFERENCE ELEV. 280.90' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/17/94 

Driven, Btows/ Pit! Lfl . LITHO- LITIIOLOGIC 

Recovery ix incite HEADSPACE d LOGIC DESCRIPIION 

FT WCOLLHqN 

2.0/2.0 NA/50 :; Sample FRU34-9, 1050, 94FRU24SSL 
14 SAND WITH GRAVEL (SW); with trace fines; 60% 
19 . coarse to medium sand; 40% gravel (.25 to 1.5 inch 
26 diameter); 10% cobble; staining; petroleum-like odor; - 'mozst. 

COAL 

1.5/1.5 11 IJ,j7jyJ 
45 Sample FRU34-10, 1130, 94FRIJ24GSL. 

9 SAND WITH SILT AND GRAVEL (Sp-SM)' 50% 
cobble; SP fUI -50% coarse to medium sand; 40% 
gravel (.25 to LS inch diameter) well rounded; 10% 
silt fines; staining; petroleum-like odor 

2.0/2.0 14 Sample FRU34-11, 1145, 94FRU247SL and Geotech 
sample 94FRU516SL. 

30 
e : : : 

SAND WITH GRAVEL (SP); 60% coarse to medium 

42 sand; 40% gravel to 3 inches diameter; slight 

: : : : 

staining; strong petroleum-like odor. 

1.5/1.5 21 
3° 

NA/75 Sample FRU3412, 1230, 94FRU24SSL 
SAND WIlli GRAVEL (SP); 40% gravel (.25to LS inch 

40 : : : : diameter): 50-60% coarse sand: petroleum-like odor: 
staining; moist. 

60--- 
REMARKS 
Geotech impIe 94FRU5I6SL rrom the 50-52' intensI woo cliooiited ox GP-GM by ASIM Method D-2487. 

EMCON ALASO 5210-000.00... 



OU-D 33520 

LOG OF EXPLOHATOHY OHING 

PROJE NAME FORT RICHARDSON LISTs BORING NO. 33g5 
LOCATION FORT RICHARDSON, AL'.SKA PAGE 4 OF 4 
DRILLED BY DISCOVERY DRILLING REFERENCE ELEV. 280.90' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/17/94 

Drivenf 
Rerovery 

BLows/ j 

inCh1NE005PACE 
P101 10 . 111KO- LITIIOLOGIC 

DESIPT1te ,x w LOGIC 

n 
j___ 

COLL84N 

7t NA/5 Sample FRU34-Ii, 1400, 94FR11249SL 
67 :: : SAND Will! GRAVEL (SP 50-60% se sand; 
62 

: 

30-40% gravel (.25 to LS inch diameter) well 
rounded 10% cobble >3 inches; no stain; no odor; - 

- 

Boring terminated at 62 feet, boring atened at 8530, - completed at 1400 and badililled with 23.5 bags at 
bcatoaite thip at 1445. 

Driller Scott Clinkenbeard 65 Drill Rig: CME-75 
Hammex 300 lbs. 
Sampler Outside Diameter 3-inches 
Northing: 117240.96 

- Easwig: 125896.85 

- 70 

75- 

-80--- - 
REMARKS 
Grolerh umpjr 94F05U$1 AOL f,or, Ihr 50-52 i,nesv,i wa, cianifird GP-GM byASThf Meihat D-2407. 

£MCON ALASKA 5210-008.00... 



LOG OF EXPLORATORY BORING 
PROJECT NAME FORT RICHARDSON usr BORING NO. AF3386 
LOCATION FORT RICHARDSON, ALASKA PAGE 1 OF 4 
DRILLED BY DISCOVERY DRILLING REFERENCE ELEV. 28030' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/14/94 

Oriven/ BLo..s/ P10/ (n 111110- LXTHQLOCIC 

Recovery ja inche HEADSPA LIC D0SC&lPTli 
FT WCCLLIIN 

NA NA NA/2 - Sample FRLI35-1 1015 94FRU2O9SL. 
:: SAND WITH GRAVEL (SW); 80% medium to fane sand; 
: 20% gravel; no stain; no odor; slightly moist to diy 

a,lor 1OYR3/3. 

1.5/1.5 10 MAI16 Sample FRU35-2, 101.5 94FRU21OSL 
SAND WITH GRAVEL (SW); 60% medium to fane sand; 

1.3 40% gravel to LS inch diameter; no staining; 
petroleum like odor slightly moist color 1OYR 2/2. 

2.0/2.0 6 NA/120 10 Sample FRIJ3S-3, 1030, 94FRtJ21ISL and Geotech 
sample 94FRtJ514SL. 

17 
: 

SILlY SAND W1 GRAVEL (SM); 50% line lo 

is medium sand; 35-40% gravel to 3 inches diameter; 
10-15% silt as stringers; silt/sand lens at 11 feet 

- - 
. approximately 3 inches thick; staining ati2 feet; 

petroleum-like odor; color: 7.5YR 4/0. 

1.5/1.5 7 MAI41 Sample FRU35-4. 1045,94FRU2L2SL. 
12 SILTY SAND WITH GRAVEL (SM); 50% line to 
IS medium sand; 30% silt (stringers and lenses); 20% 

gravel; staining at 16 feet; petroleUm-like odor; 

- moist; color. 1OYR 4/L 

20 
REMARKS 
Genteel, in,pin 94FP.U5I4SL froto the 10.12 interval was ciaasificd by ASThO Method D-2487 ai GW-GM. 

ENCaN ALASKA 5210-008.00... 



OU.D 
3522 

LOG OF EXPLORATORY BORING 
PROJECT NAME FORT RICHARDSON USTS BORING NO. AP3386 
LOCATION FORT RICHARDSON, ALI.SKA PAGE 2 OF 4 
DRILLED BY DISCOVERY DRILLING REFERENCE ELEV. 280.50' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/14/94 

Drlven/ Biöwe/ PID/ sn Luto- LSTHÖLOGIC 

Ricovery is iflcfleHEAOSPACE LOGIC DESCRIPTIOG 
ri 

L 

musei 

2.0/2.0 12 NA1372 Sample FRU3S-5. 1100, 94FRIJ2L3SL 
14 SILTY SAND (SM) 20-21 feci- 60% medium to fme 
LS cand; 30% silt; 10% graveL 
20 SLTYSM4D WITH GRAVEL (SM); 50% medium to 

- line sand; 20% silt; 30% gavel; petroleum-like odor; 
staining at 21 feet; moist; wlor 7SYR 5/0. 

1.5 9 Nk/132 Sample FRU3S-6, ilLS, 94ERU214SL 
12 ORA VELLY SAND WITH SILT (GP-GM); 50% cobble 
13 40% medium to coarse sand; 10% silt stringers " around bbles staining in silt ai 26 (eec; 

- 
petroleum-like odor; coloc 1OYR 4/1. 

2.0/13 23 NA/247 Sample FRU35-7, 1130, 94FRU2LSSL. 
19 SAND WITH GRAVEL (SW); 50-60% medium to coarse 
38 sand;30-40%gravel; 10%cobble >3inches:staining; 
63 : petroleum-like odor - fresh color: 73YR 5/O. 

15/13 26 NA/215 Sample FRU3S-8. 1145, 94FRU216. 
38 

: : : 
SAND WITH GRAVEL (SP); 60% medium to coarse 

42 . . - sand; 40% gavel up to 1.5 inches; staining; 
: : : 

petroleum-like odor; moist; coloc 7SYR 3/0. 

REMARKS 
Geoh npIe 94FRt5514SL from Ihr 10-11' inierrol woo elomilird by ASTM Method D-2457 no OW-GM. 

EP4COII ALASKA 5210-008.00. -. 



33523 

LOG OF EXPLCRATORY BORING 

PROJECT NAME FORT RICHARDSON USTs BORING NO. AP3386 
LOCATION FORT RICHARDSON, ALASKA PAGE 3 OF 4 
DRILLED BY DISCOVERY DRILLING REFERENCE ELEV. 280.50' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/14194 

Driven/ Btows/ 

incite 

PID/ ut . LITHO- LITHOLOGIC 
DESCRIPTION Receery ix AKOOSPACE LOGIC 

FT StJCCLLI4N 

2.0 16 NA/ND -e-- Sample FRU3S-9, 1213, 94FRU2175L. 
15 :::: SAND Wflhi GRAVEL (SP); 70-80% coarse sand; 
14 

: : : : 
20-30% gravel (03 to 13 inch diameter); 

LS . . . . petroleum-like odor; no staining moist; Color 1OYR 
4/j 

1.5/1.5 10 IAfND 5 Sample FRU35-lO, 1245, 94FRU21SSL. 

u ... SAND Wflll GRAVEL (S?); trace Linea; 80-85% coarse 

16 sand: 1.5-20% gravel (.25 to 1 inch diameter) 
rounded: trace silt around larger gravel; no stainiz..g; 
no petroleum-Like odor; moisq color 1OYR 4/2. 

2.0/2.0 30 NA/ND so : : : Sample FRU35-11, 1310, 94FRU2I9SL 
32 : : : SANI) WL'IH GRAVEL (SP); same as above; no staining; 

2.5 
: : : 

no odor; slightly moist; color 1OYR 4/2. 
24 

1.5/1.5 18 NA/ND Sample FRU35-12, 1330,94FRLJ22OSL 
38 :::: SAND wmi GRAVEL (SP); 75% coarse sand; 25% 

gravel 103 inch diameter; no staining; no odor; 

: : : : 
slighty moist to moist; color: 1OYR 4/1. 

I -60----- 
REMARKS 
Geoteth tantplc 94FR1J514SL fron, the 10-12 interv.t .o cl.odfled byASIM Method D-2487.. 6W-GM. 

ENCTO ALASKA 5210-008.50... 



011-D 33524 
LOG dF EXPLORATORY BORING 

PROJECr NAME FORT RICHARDSON LiSTs BORING NO. AP3386 
LOCATION FORT RICHARDSON, ALASKA PAGE 40F 4 
DRILLED BY DISCOVERY DIULUNG REFERENCE ELEV. 28030' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 62.00' 
LOGGED BY CARL BENSON DATE COMPLETED 2/14/94 

Drisen/ 8(o...s/ Pta! u, LITNOLOGIC 

Recosery lx inche1HEADSP*CE w LOGIC DE5CRIPTIm 
FT 

j coLui________________________ 
2.0 13 NA/ND - Sample FR1135-L3, 1345, 94FRU22ISL and FRU35-14, 

17 1400, 94FRumsI. (Duplicate). 
23 - SAND WTH GRAVEL (SP); same as abo'e with coal 
24 fragments ax 62 feet; no staining; no odor; slightly 

- - moist to moist; color 1OYR 4/2. 
Boring terminated as 62 feet, boring started as 09* 

completed at 1400 ami bIled with 183 bags of 
beotoezite thi at 1440. 

Driller Scott Clinkenbeard 
- Drill Rig; CME-75 

Hamsner 300 lbs. 
- Sample Outside Diameter 3-inches 

Northing; 117207.60 
Easting; 125864.14 

70- 

75.- 

-80-- 
REMARKS 
Geolech .xmple 94FRUSI4SL fro,n the m-12' ieerv.I w. cleojllod by ASTh& Method D-2457 cO GW.GM. 

ECCOtI ALASCA 5210-008.00. - - 



OU-D 33525 
LOG OF EXPLORATORY BORING 

PROJECT NAME Fort Richardao Rxlease Investigation B BORING NO. VW-1 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 1 OF 5 
DRILLED BY Discovery Drilling REFEREN ELEV. 280.72' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 81.50' 
LOGGED BY Wes Willson DATE COMPLETED 6/24/94 

DrTvIn/ 
Reeovery 

Otove/ 
ix inehe 

PIE/ 
IIEADDPACE 

in . WELL LITHO- LITHO1coIC 

FT 
DETAIL LIC DEScSIPTION 

Drill to lo feet for first sample. 

10/lO 14 10 GRAVEL WITH SAND (GP-CM); poorly graded 
is = gravel with sand to silty gravel with sand. 
14 65% gravel (up to 2-inch diameter), 20% lines 

(low plasticity), 15% coarse to tine grained 
= sand (subangular to angular); trace organica 

- 
(wood fragments); slightly moist; no odor; - 
slight staining (wood fragments); light olive 

- brown (2.SY, 5/3). 

15-4 

Err.r 

- -- -- rLr 20-- 
REMARKS 
DiywII enroxntred en 10-Inni bxxniple. ConpIxtnd xx Bovenicng Air Injeruon Well VW-l. 

EMCOW ALASKA 5210-008.00 Tonk 138. 



LOG OF EXPLORATORY BORING 
PROIECT NAME Fort Richardson Release Investigation B BORING NO. VW-1 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 4 OF 5 
DRILLED BY Discovery Drilling REFERENCE ELEV. 280.72' 
DRILL METhOD Hollow Stem Auger TOTAL DEPTH 81.50' 
LOGGED BY Wan W.11son DATE COMPLETED 6/24/94 

Drive,/ Rto.rn/ RIDI . IIELL Litho- LITROLOGIC 
Recovery ix IrICAeIHEADSPACE DETAIL LOGIC DESCSIPTION 

FT 

j___ 
COLLIIU 

_____ 
= GRAVEL Wflhi SAND (GP); poorly graded, 

22 sandy gravel; 70% gravel (up to 3-inch 
19 diameter). 35% very coarse to medium grained 
45 = sand (subangutar to angular), 5% lines 

- ." (non-plastic): slight odor; slight staining; 

- . slightly moist to dy olive gray (SY, 5/2). 

. s 
s _. 
s 
s 
s_._. _ $ 
$ $_ 

ZOI1.4 45 70 : Same as above; slight odor; slight staining; 
43 . slightly moist. 
46 

75 

80-- ---rn 
REMARKS 
Dry welt oenlered on 10-rent b sample. Completed u Bionenting Air injention Well VW-i. 

ENCra ALASKA 5210-008.00 Tank 138... 



OU-D 33527 

= 
LOG OF EXPLORATORY BORING 

PROJECT NAME Fort Richardson Release Investigation B BORING NO. W/-I 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 5 OF S 
DRILLED BY Discovery Drilling RETERENCE ELEV. 280.72' 
DRILL METHOD hollow Stem Auger TOTAL DEPTH 81.50' 
LOGGED BY Wet Willson DATE COMPLETED 6124f94 

Driven/ SLows/ P10/ rjj . WELL LITHO- LITHOLOGIC 

Recovery ix incheHEADSPACE d DETAIL LOGIC DEECRIPTIm 

FT 

Boring terminated ai 81.5 feet. Boring slatted at 
0800, completed ax l7tX) aod converted to Air 
Injection Well VW-L 

Drillec Scott Clinkenbeard 
Drill Rig: CME-55 
Hammer. 340 lbs., 36-inch drop 
Sampler Outside Diameter: 3-inches 
Northing: 117237.07 
Easting 125868.10 

- 90- 

95- 

-190--- 
REMARKS 
Dry well eneoxnLwed on 10-kot bgn r.mplo. Completed no Bi000rrtmgMr lnjccttnn Well VW-l. 

ENCOW *LASKH 5210-OOR.00 ToOk ITO... 



OU-D 33528 
LOG OF EXPLORATORY BORING 

PROJECT NAME Fort Richardson Release Investigation B BORING NO. MPA 
LOCATION Building 45590, Fort Richardson, Alaska l'AGE 10F 5 
DRILLED BY Discovery Drilling REFERENCE ELEV. 280.37' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 77.00' 
LOGGED BY Wes Willson DATE COMPLETED 6/27/94 

Drive 8tOs PIDI (n - WELL 
J 

LITHO- LIIHOLOGIC 

REcovery ix inche HEADSPE 0ETML LttC 0ESCRtPT1t 

FT 

- - 
- 
-- 

e e e e e 
_e 
e --L 

5-- - i 
e -:' 

- 
10 

e e 
. Grab sample ai 10-feet. 

- 

e 
-- 

1.5/1.4 14 NA/1L9 5 GRAVELWITHSAI'40(GP);poorlygraded 
18 _- gravel with sand; 70% gravel (up to L5-inch 
24 diameter), 25% coarse to medium grained sand 

(subangular) 5% lines (low plasticity dxy no - odot; lig)it olive brown (2Sf, 5/3). 
3 SILTY GRAVEL (GM); 63%grai upto 1-inch 

- diameter); 30% lines (medium plasticity); 5% 

- medium to line grained sand (subrounded); 
z moist; bluish-gray (SY, 5/1). 
= 

REMARKS 
no.erning Monitonng PonI A Soil Gao Monitonng Saceno completed at 75 and 35-Feet bm. 

ECCOtI ALASKA 5210-008,00 Task 15H.. - 



OU-D 33529 

LOG OF EXPLORATORY BORING 

PROJECT NAME Fort Richardson Release Investigation B BORING NO. M1'A 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 2 OF 5 

DRILLED BY Discovery Drilling REFERENCE ELEV. 2803T 
DRILL METHOD Hollow Steni Auger TOTAL DEPTH 77.00' 
LOGGED BY Wes Willson DATE COMPLETED 6/27/94 

Driveni/ Rto,.,s/ PID/ , . WELL LITHO- LITHOLOGIC 

Recovery ix inCheHEADSPACE DETAIL LOGIC DESCRIPTION 

FT cOLl'ta 

1.5/1.5 is rts.o 25. SILTY GRAVEL (GM); 55% gravel (up to 2-inch 

20 diameter, poorly graded), 40% fines (medium 
- plasticity), 5% medium to fine grained sand 

(subrounded); moist; stained; petroleum-like 

- 

odor; bluish-gray(SY, 5/1). 

, 4 30 _, 4 . 4 
I. S . s 

4 

_:. 

10 HA/ 114 35 
: SILTY SAND WITH GRAVEL (SM); 60% coarse 

to medium grained sand (subangular), 30% 

21 .. 
. lines (non-plastic). 10% gravel (up to 1-inch 

diameter); petroleum-like odor; stained; moist; 
dark gray (2.5Y. 4/0). 

I. 4. ê 4. 
4 _ 4: 
4 

I$ 4 I. 4: t _4o_1* 
REMARKS 
Bioventing Monilonng Poo,i A. Soti Gao Monitoring Screens co,npleted at 75 and 35-tent bgs. 

ENCaN ALASES 5210-00800 Task 13e... 



OU-D 33530 

LOG OF EXPLORATORY BORING 
PROJECT NAME Fort Richardson Release Investigation B BORING NO. MPA 
LOCATION Building 45590. Fort Richardson, Alaslca PAGE 3 OF 5 
DRILLED BY Discovery Drilling REFERENCE ELEV. 280.37' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 77.00' 
LOGGED BY Wes Willson DATE COMPLETED 6127/94 

Drivenl BtowsI P10/ in - WELL 1.1100- LITHOLIc 
Recovery ix irtcheHEAbSPAI 0ETAIL LneIC DESCRIPTIOII 

_ 

13 MA/ 152 

ii 
- ' GRAVEL WITH SAND (GP); poorly graded 

. gravel with sand; 70% gravel (up to 2-inch 
27 ' diameter), 20% very coarse to medium greined 
27 sand (subangular), 10% lines (non-plastic); 

= . dry slightly stained; slight petroleum-like 
- 

.. order; olive brown (2_SY, 5/3). 
= Sameasabovtrace coal. 

- 50- 

10/lO 32 NA/19.8 GRAVEL WITHSAND (GP);poorlygraded 
.° gravel with sand; 70% gravel (5% cobbles, 

35 . gravel to 1.5-inch diameter), 25% coarse to 
18 . 

medium grained sand (subangular), 5% lines 
(low plasticity); slight odor; some staining; 

- - 
' slightly moist to dry; olive gray (5Y, 5/2). 

60--- 
REMARKS 
fliovenitng Monaonng Point A Soit Gox Monitonng Socoeco completed otiS ond 35-lent b. 

COCON ALASKA 5210-008.50 Tosk 138... 



OU-D 33531 
- - 

LOG OF EXPLORATORY BORING 
?ROJEC NAME Fort Richardson Release Investigation B BORING NO. MPA 
LOCATION Bull ding 45590, Fort Richardson, Alaska PAGE 4 OF 5 
DRILLED BY Discovery Drilling REFERENCE ELEV. 28037 
DRILL METhOD Hollow Stein Auger TOTAL DEPTH 77.00' 
LOGGED BY Wes VvThson DATE COMPLETED 6/27/94 

Driven/ RLoxn/ P10/ U) WELL LITRO- LXTHOLOGIC 
Recovery ix rafle HEaCSPA DETAIL LIC DESCRIPTION 

FT 
coujut 

o m 

-- 

-- 

: 

e e 
e 
e 
_ e 

Same as abone. 
41 
54 
34 

- e 
e 

e 

, 
C -C _ C $ Ce 70C .. _ C Ce C _- 

C C _C ._ 
- - 

lo 20 MA/IO 

- 

--E 

e 
GRAVEL WITH SAM) (GP); poorly graded 

45 gravel with sand; 80% gravel (up to L25-inch 
38 diameter), 15% coarse to medium sand 
17 -: (subangular, poorly graded) 5% 1ine 

(non-plastic); slight odor; some staining; 
slightly moist to dry. 

Boring terminated at 77 feet. Boring s1rted at 
0930, completed aD 1700 aed convened to 
Biovenling Monitoring Point A 

Driller Scott Clinkenbeard - - so 
REMARKS 
Biaventing Monitoring Point A. Soil Coo Monitoring Scrneno rompleled ot 75 .nd SS4nnt b. 

EMCON ALASKA 21O-OO8OO T.sk 13E.. 



OU-D 33532 

LOG OF EXPLORATORY BORING 
PROJECT NAME Fort Richardson Release luvcsligstion B BORING NO. MPA 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 5 OF 5 
DRILLED BY Discovery Drilling REFERENCE ELEV. 280.37' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 17.00' 
LOGGED BY Wrs Willson DATE COMPLETED 6/27/94 

0rven/ eto.nI PtOI WELL LITHO- LITKOLXIC 
Recovery te inetto HEHOSPCCE DETAIl. LXIC DESCRIPTIOI 

FT musei 

Drill Riç CMB-SS 
Hamer 340 Iba., 36-inch drop 
Sampler Outside Diamelec 3-inches 
Northìng 117234.02 

- 
Easung 125887.21 

- 90- 

95 

REMARKS 
Riovonnng Mnilonng Point . Soil Cet Mooitonng Seroene compicted ii 75 end 3%-toot b. 

ENCOW ALAScA 5210-Oes.00 Teck 13H... 



OU-D 33533 LOG OF EXPLORATORY BORING 
PROJECT NAME Fort Richardson Release Investigation B BORING NO. MPB 
LOCATION Building 45590, Fort Richardson. Masks PAGE 1 OF S 
DRILLED BY Discovery Drilling REFERENCE ELEV. 280.43' 
DRILL METhOD Hollow Stem Auger TOTAL DEPTH 78.00' 
LOGGED BY Wcs Wilson DATE COMPLETED 6/28/94 

Dr.oen/ BLo../ T P10/ . WELl. LIThO' LITHOIOGIC 
DEDC21PTII Recovery IX lnCflelHE*DSPAI DETAIL LmIC 

FT 

5 

- 

= 

L5/1.O IA/1300 S[LTYGRAVEL(GM);55%gravel(uplo 
47 f- ff 0.5-inch diameter), 35% fines (low plasticuy); 
18 10% medium to fine grnined sand (poorly 

NA f-. graded) diy odor; stained; dark grayish-brown 
(2_5Y. 4/2). 

- 

---------20 
REMARKS 
Bioento,g Monitonng PoliO B. Soil Gu Moritoring Snnnn coinpinlod t 75 nd 35-moi b. 

ERCOII ALASEA 5510-008.00 Task 13H... 



OU-D 33534 

LOG OF EXPLORATORY BORING 
PROJECT NAME Fort Richardson Release Investigation B BORING NO. MPB 
LOCATION Building 45590, Fort Richardson, Masks PAGE 2 OF S 
DRILLED BY Discovery Dnlling REFERENCE ELEV. 280.43' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 7&00' 
LOGGED BY Wes Willson DATE COMPLETED 6/28/94 

Drvnnf Bto.n/ PIO! . WELL LITHO- LITHOLOGIC 
Recovery ix tnCheIHEADSPACE j a DETAIL LIC DESCRIPTImI 

13/1.0 16 
25 SILTY GRAVEL (GM); 60% gravel (opto 

19 LS-inch diameter, 2% cobbles, poorly 
18 graded), 35% fines (low to medium plasticity). 

5% medium to fine grained sand; moist; 

- 
slightly staiitcd slight odor. 

s ° _ s 
e 
* . e 
. 

1.5/1.4 16 NA/24 35 
: r r : GRAVEU.Y SA1ID (SP); 70% coarse to medium 

u 
: : : : 

grained sand (subrounded, poorly graded), 
1.2 25% gravel (up to 2-inch diameter, poorly 

r r r r 
graded) 5% fines (non-plastic); slight odor; 

-r -. 
slight staining; moist; dark gray (2.3Y, 4/O). 

e s. e s. 
e s' _ s. -e s. 
e s. _e 4.' 

REMARKS 
Dio iog Monilonng Point S. Soil G.e MoniIann Senneno n,npIetd et 75 end 35-lent b. 

EI4CON ALAsKA 5210-008.00 Teck 13H.. - 



OU-D 33535 

PROJECT NAME Fort Richardson Release Investigation B BORING NO. MPB 
LOCATION Building 45590, Fort Richardson, Masks PAGE 3 OF S 

DRILLED BY Discovery Drilling REFERENCE ELEV. 280.43' 
DRILL METhOD Hollow Stem Auger TOTAL DEPTH 7L00' 
LOGGED BY Wcs Willson DATE COMPLETED 6/28/94 

Driven/ BlooSf PIEl . WELL L11110 LIIKOLOCIC 

R.cnonry le irhe MEADSPA DETAIL LOGIC DESCRIPTION 

FT 

1.5/1.4 16 NA/ND .- 
SILTY GRAVEL (CM) 63% gravel (85% 

0.25-indi diameter, 15% 0.5to L5-inch 
17 diameter); 25% rmm (low to medium 

plasticity); 10% coarse to medium grained - sand (poorly graded, subrounded); slightly - moist; no odori no staining olive brown (2.5Y, 
5/3). 

50 

i 

1.5/LO NA/ND i GRAVYW4D(SF);70%gravel(O.25-inth 
17 : : 

diameter); 30% medium to coarse grained 
. . sand; 10% lines (non-plastic); no odor; moist; 

grayishbrown(2.5Y4/2). 

-60--- 
REMARKS 
Binvnniint Moniionng Point B. Soil Go Moeitonng Sonone. omepleted i 75 end 3S-kt bgn. 

ENCOW ALASKA 5210-008.00 ToOk 13E... 



OU-D 33536 

I_IJ,.s g- .Ari..nM I I5 I DF%II1'.5 

PROJECT NAME Fort Richardson Release Investigation B BORING NO. MPB 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 4 OF 5 
DRILLED BY Discoveiy Drilling REFERENCE ELEV. 28043' 
DRILL MEIHOD Hollow Stein Auger TOTAL DEPTH 7&00' 
LOGGED BY Wes Willson DATE COMPLETED 6/28/94 

Driven! Blows! 
io incI,eIIEADSPACE 

PIO! . WELL 

DETAIL. 

LITHO- 
LOGIC 

LITROLOGIC 

DEECRIPTIOM Recovery j 
FT LIJRI 

L5/ LS 38 NA/ND 4 

.; e e 
SANDY GRAVEL (GP); 50% gravel (80% 

'° 
0.25-inch diameter, 20% up to 1.5-inch 

63 4 ..' diameter); 40% coasse to medium grainrd sand 
(subrounded, poorly graded); 10% fines 
(non-plastic); slightly moist; dark 

- ..' grayish-brown (25', 4/2). 

_. ._ e_ . 6 s-- _ __ 
- 70-4 4 .' 

4 _ 4_e . 4 .. 
4 , _e _ 6 

- :.- 
e 

LS 6 NA/ND 

75J 

.e: Sameatalxiw. 

Boring terminated at 78 lest and nouverted to - 
Bioventing Monitoring Point B. 

Driller Srott Clinkenbeard 
Drill Rig; CME-55 80 

REMARKS 
Bionenting Mnnnonng Point B. SOW Coo Monitonng Sonnen. nompleind st T5 ond 35-feet b. 

ENCOII ALASES 5210-OOE.00 Took 138... 



(UT-1) 33537 

LOG OF EXPLORATORY BORING 

PROJECT NAME Fort Richardson Release Investigation B BORING NO. MPB 
LOCATION Building 45590, Fort Richardson, Masks PAGE 5 OF 5 
DRILLED BY Discovery Drilling REFERENCE ELEV. 280.43' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 78.00' 
LOGGED BY Wes Willson DATE COMPLETED 6/28/94 

Driven/ 
Reconery 

Btown/ 
ix incite 

PID/ 
HEADSPACE ur 

. 

a 

WELL 

DETAIL 

LITHO- 

LIC 
LITHOLOGIC 

DESCRIPTInI 

FT LL.uI 

Hammer 340 lbs., 36-inch drop 
Sampler Outside Diameter 3-inches 
Northing 117fl&07 
Easting 125903.10 

85- 

90- 

95- 

_______________ 
REMARKS 
Bionenttng Moettoneg Point O. SOiL G.o Monttoring Screens con,pleted sI 73 ond 35-lent b. 

EECON ALAStA 5210-008.00 Test 13H. - - 



PROJECT NAME Fort Richardson Release Investigation B 
LOCATION Building 45590, Fort Richardson, Alaska 
DRILLED BY Discovery Drilling 
DRILL METhOD Hollow Stem Auger 
LOGGED BY Wes Willson 

OU-D 33538 

BORING NO. MI'C 
PAGE 10F1 
REFERENCE ELEV. 280.08' 
TOTAL DEPTH 13.50' 
DATE COMPLETED 6/29/94 

Driven/ Bloos/ PIDI tO . AELL L1180 LITMOLneIC 

Rec'erY ix jneIttIEAC5PA j DETAIL LneIC DEScIPTIne 

1.5 25 NA/179 
2.3 

29 

s 

IO 

20 

Perched water at 9-reco bgs. 

J 
t'1'ri SILTY GRAVEL (GM); 70% gravel (up to 1-inch 

t1t'M diameter); 35% fines (low plasticity); 5% 
medium to fine grained sand; wet, odor. 
stained. 

Boring abandoned at 133-lest due to 
petroleum-like odor and high Pl]) reading. 

Driller: Scott Clinkenbeard 
Drill Ri CME-75 
Hammer Weight: 340 lbs., 36-inclt drop 
Sampler Outside Diameter: 3-inches 
Northing 117216.77 
Easting 125925.63 

REMARKS 
Inlond,d to Ao Borkgroond Soil Gos Monttortng Point. Abandoned doe In oncoontonod pottolnon. hyd,on.rbon 
import. 

EMCOPI ALASKA 5210-008.00 TeSt 138... 



OU-D 333 

LOG OF EXPLORATORY BORING 
PRO.IECr NAME Foet Rithrdson Release vestigason B BORI24G NO. MPD LOCATION Bwlding 45590, Fort Richardson, Alaska PAGE 10E 2 DRILLED BY Discovery Drilling REFERENCE ELEV. 20.58' DRILL METHOD Hollow Stem Auger TOTAL DEPTH 20.00' LOGGED BY Wes WilLson DATE COMPLETED 6/30/94 

DrvIn/ 
Reoery 

Etows/ P101 tn . WELL 

DETALL 

LITHO- 
LOCLC 

LITHOLOCIC 

0KACEIPTII X incheHEADSPACE iiI 

_____ 
GRAVELLY SAND (GM); 70% medium granted 

snd,25%coarsegravl:5%fute;nioist;no 
odor; 1OYR., 3/3. 

s 

5- 

- s s -, ., 
lo- 

2.0/1.7 '.S As abo moist; no odor; high carbon content 
17 layer. 

15_Ii1 

I 

14 
:. 

As abo moist; no odor. 
17 

12 - 20 
REMARKS 
Bkgrond Bio.enting MonflonnE Point D. Soi! Don MonSonng Saenno conpIeInd at IS and t2-f,nt b. 

EMCOW ALASKA 
5210-OOS.00 Tnn 13H. -. 



OU-D 33540 - 

I'ROJECT NAME Fort Richardson Release Investigation B BORING NO. MPD 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 201 
DRILLED BY Discoi'rzy Drilling REFERENCE ELEV. 280. 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 20.00' 
LOGGED BY Woo WThson DATE COMPLETED 6/30/94 

Driven, Btozs/ P10/ . WELL LITHO- LITK0L1C 
lecovery ¡z incfleIIEAbSPA jZ DETAIL L1C DESCEIPTICOI 

FT 

Bing terminated at ).feet ami cunvarted to 
ßackgeuuud Binaunuing Monitoring D. 

Driller: ScuIt Clizikenbeard 
Drill Rig CME-75 

- Hammer WeighI 340 Iba., 36-inch drop 
Sampler Outside Diameter: 3-inches 
Northinç 117179.92 
Easung: 125819.44 

30 

40 

REMARKS 
D.ckgrosnd Biovent,ng Monitonng Point D. Soil Gao Monitoring Serrena ronpIntnd at 18 nod 12-Inat b. 

EHCON ALASr.s 5210-008.00 Task 13E... 



OU-D 33541 

LOG OF EXPLORATORY BORING 
PROJECT NAME FORT RICHARDSON liSTs BORING NO. AI'3387 
LOCATION FORT RICHARDSON, ALASKA PAGE 1 OF 6 
DRILLED BY DISCOVERY REFERENCE ELEV. 279.89' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 111.00' 
LOG GED BY CARL BENSON DATE COMPLETED 3/30/94 

Drjxefl/ Btoxs/ PIS! us . LtTH0 LITHOLOGIC 

Recoxery ix incise HEADSPACE LOGIC DESCRIPTIOII 

FT uJCOLUMH 

Drilling to iO feet prior to sampling. 

5- 

2.0/2.0 12 NA/ND 10 : Sample FRU46-1, 1310, 94FRU332SL. 

17 : SAND WITH SILT AND GRAVEL (SP-SM); 50% coarse 

20 sand; 20% gravel (.25 toi inch diameter); 20% 
cobble; 10% silt; odor in slough only; no staining; 
wood splinters and wire; medium dense; slightly 

- - 
moist. 

2.0/1.5 16 NA/ND 15 FRU46-2, 1400, 94FRU333SL and split 94FRtJ33.4SL. 

20 SAND WITH SILT AND GRAVEL (SP-SM); 50% coarse 
13 sand; 40% gravel (.25 to 2 inch diameter); 10% silt; 
16 petroleum-like odor; staining 15 to 16.5 feet; 

medium dense; moist with stain. 

20 
REMARKS 
Gcotcnh ssmple 94FRU52OSL troc, Ihc 85-86 otervot woo cIc,ittd co GW-GM by ASTM Method D-2487. 

ERCON ALASKA 5210-08&O0.. 



OU-D 33542 

LOG OF EXPLORATORY BORING 

PROJECT NAME FORT RICHARDSON USTs BORING NO. AF3387 
LOCATION FORT RICHARDSON, ALASKA PAGE 2 OF 6 
DRILLED BY DISCOVERY REFERENCE ELEV. 279.89' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 111.00' 
LOGGED BY CARL BENSON DATE COMPLETED 3/30/94 

Driven/ Btocs/ P15/ DU) . LITHO- LITHOLOGIC 

Recovery ix irrche HEADSPACE LOGIC DESCRIPTION 

FT COLUMN 

1.5/1.0 35 NA/ND L - FRU46-3, 1420, 94FRU335SL. 
28 L . GRAVELLY SAND (GP); 40% coarse sand; 30% gravel 
31 L (.25 to i-inch diameter); 30% cobble; staining; odor; 

L - dense; slightly moist. 

2.0/2.0 13 NA/Nt) 
16 
23 
24 

i.sii.s 8 NA/ND 
11 
12 

2.0/2.0 10 NA/ND 
11 
14 

25 

30 

35 

40 

Sample FRU4Ó-4, 1445, 94FRU33SSL and duplicate 
FRU46-5, 2300, 94FRU337SL. 

SAND WITH GRAVEL (SF); 60% coarse sand; 35% 
gravel (.25 to 1 inch diameter); 5% silt; staining; 
petroleum-like odor; slightly moist; medium dense. 

FRU46-6, 1515, 94FRU338SL. 
SAND WITH GRAVEL (SF); lithologr same as above; 

staining; petroleum-like odor; medium derise; moist. 

FRU46-7, 1530, 94FRtJ339SL. 
SANI) wrr GRAVEL (SP); 80% medium sand; 20% 

gravel (.5 to .75 inch diameter); petroleum-like odor 
and staining; moist; medium dense. 

REMARKS 
Georech orepIe 94FRU52OSL (rote the ß5,o otervot was classi8ed as GW.GM by ASTM Method D-2487, 

EMCON ALA8KA 5510-005.00. -. 

Li 



CITI r. 
LOG OF EXPLORATORY BORING 

PROJECT NkME FORT RICHARDSON USTs BORING NO. A1'3387 
LOCATION FORT RICHARDSON, ALASKA PAGE 30E 6 
DRILLED BY DISCOVERY REFERENCE ELEV. 279.89' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 111.00' 
LOGGED BY CARL BENSON DATE COMPLETED 3/30/94 

Dflven/ Btos/ PID/ o, LITHO- LITHOLOGIC 

Recovery ix r,ch IEADSPACE .j LOGIC DESCRIPTION 
FT COLUMN 

L5/1.5 20 NA/ND FRU46-8, 1600, 94FRU34OSL. 
16 GRAVELLY SAND (GP); 40% coarse sand; 30% gravel 
17 rock fragments; 25% cobble; 5% silt; petroleum-like 

odor; no slainirg; slightly moist; medium dense. 

2.0/2.0 7 NA/ND : : : : 
FU46-9, 1650, 94FRU341SL. 

11 . SAÌ'D WITii GRAVEL (SP); 90% medium to coarse 
16 : : said; 10% gravel (up to 1 inch diameter), well 

17 
: : 

rounded; stamm .. petroleum1ike odor; moist; 
medium dense. 

50 -. 

2.0 8 NA/ND 55 
: FRU46-lO, 1645, 94FRU342SL. 

12 : : 

SAND WITH GRAVEL (SP); as above; moist; medium 

19 dense, no sta1n ... , eucalyptus odor. 

23 

-60--- 
REMARKS 
Goth npI 94FP.U52OSL from th 85-86' inLrvI w cIi1id GW-GM by ASTM Method D-2487. 

EMCON ALASKA 5210-008.00... 



OU-D 33544 
LOG OF EXPLORATORY BORING 

PROJECT NAME FORT RICHARDSON USTs BORING NO. AF3387 
LOCATION FORT RICHARDSON, ALASKA PAGE 40F 6. 
DRILLED BY DISCOVERY REFERENCE ELEV. 279.89' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 111.00' 
LOGGED BY CARL BENSON DATE COMPLETED 3/30/94 

Drivent 
Recovery 

Btoas/ 
ix inche HEADSPACEI 

[ 
s.s . 111KO- 

LOGIC 

LITHOLOGIC 

DESCRIPTIOR 
FT d 

COLUMN 

1.5/1.5 28 NA/ND FRU46-11, 3/9/94, 0940, 94FRU343SL 
32 . SAND WITH GRAVEL (SP); 80% coarse sand; 20% 
53 : : : : gravel (.25 to 1 inch diameler); no staining; no odor; 

- 
- moist; dense. 

70 . 

1.5/1.5 14 NA/ND 75 FRU46-12, 1030, 94FRU344SL. 
21 

: : : 
SAND WITH GRAVEL (SP); 50% coarse sand; 50% 

28 . . . 
. gravel/cobble; no staining; no odor; slightly moist; 

medium dense. 

80 
REMARKS 
GooSed, sample 94FRRJ52OSL from the 85-86' inLet-vol waS classified as GW-GM byASrM Method D-2487. 

EMCON ALASKA 5210-008.50... 



;s45 

LOG OF EXPLORATORY BORING 
"'' 

PROJECT NAME FORT RICHARDSON USTs BORING NO. AF3387 
LOCATION FORT RICHARDSON, ALASKA PAGE 5 OF 6 
DRILLED BY DISCOVERY REFERENCE ELEV. 279.89' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 111.00' 
LOGGED BY CARL BENSON DATE COMPLETED 3/30/94 

D,iver,/ BLos/ PID/ LITHO- LITI4OLOGIC 

Recovery ix inhe NEADSPACE LOGIC DESCRIPTIOÑ 

FT COLUMN 

2.0/1.5 26 FRU413, 1130, 94FRU52OSL (GEOTECH sample 

45 only). 
SAND wri GRAVEL (SP); 90% medium to coarse - 

sand; 10% gravel (1.5 to 2 inch diameter); no 
: : : staining; no odor; dense; slightly moisi 

90.... 

1.5 30 NA/ND FRU46-14, 1215, 94FRU345SL. 

35 : : 

SAÌ'D WITH GRAVEL (SP); as above; moist; no 
staining; no odor; dense. 

______ - __________________________ 
REMARKS 
GoIeh mpk 94FRU52OSL fron thc 85-86' intrvI w thssFied GW-GM by ASTM Mc(hod D-2487. 

EMCON ALASKA 5210-008.00... 



OU-D 33546 
r I 1. VflI AT'P'.i 

PROJECT NAME FORT RICHARDSON USTs BORING NO. AF3387 
LOCATION FORT RICHARDSON, ALASKA PAGE 6 OF 6 
DRILLED BY DISCOVERY REFERENCE ELEV. 279.89' 
DRILL METHOD HOLLOW STEM AUGER TOTAL DEPTH 111.00' 
LOGGED BY CARL BENSON DATE COMPLETED 3/30/94 

Driven/ BtoNs/ P10/ Us . LITHO- LITHOLOGIC 

Recovery io inche KEADSPACE LOGIC DESCRIPTIOM 

FT 
LrJ COLUMN 

- : : 

Auger stuck at 100 feet aI 1400. 

NA/1.7 105 
- FRU46-15, 3/30/94, 1110, 94FR1J347SL. 

SILTY SAND WITH GRAVEL (SM); 50% coarse sand; 
35% gravel to 1 inch diameter; 15% fines; 

: 
petroleum-like odor, stamm .. , spotty sheening in - interstitial water; wet sample; color: 1OYR, 4/1. 

110 
Boring terminated at lU feet. Boring started on 3/8/94 

at 1200, completed on 3/30/94. 
Driller: Scolt Clinkertbeard 

- 

Drill Rig: CME-75 
Hammer: 300 lbs. 
Sampler Outside Diameter: 3-inches 
Norlhing: 117240.24 
Basting: 125872.07 

115 

120 
REMARKS 
Geotech mmpte 94FRU52SSL from rho 85-86 intcrvt mcc ciccoifiod mOW-GM by ASTM Method D-2481. 

ECCOtI ALASKA 5210-008.00.. - 



OU-D 33547 

LOG OF EXPLORATORY BORING 
rn°- 

PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-2 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 1 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 279.91' 
DRiLL METHOD Ao- Rotary TOTAJ. DEPTH 110.00' 

LOGGED BY Jim Daigle DATE COMPLETED 6/13/94 

Driven! 

Recovery 

BIo.o/ 

is inche 

Pial 

HEADSPACS 

NULL 

DETAIL 

LITHO- 

LOGIC 

LITHOLOGIC 

DESCRIPTION 
FT 

COLUMN 

$ s 
s Setting casing to water table prior to sanapling. 
,-.__ 

_____$ _-. 
5 4 ..:- -5 ,-_ 

__5 4_. 4 -5 .- s_ s_- -5 
-__ 

$ ..- s-_ ,_- -5 $ .- 
- s_____$ $--__ e $_'. 

s .- 
$--__ $_. 
s ..:- $-___ _5 s.;- 

- . s ..:- s.__ 
-_. s_- -s s 4_.__ e s- -5 

e 
$ ... 

- 

---- 

REMARKS 
250 feet sootheast of BiIdiog 45590. 

ERCON ALASKA 52T0-008.00 Task 13A.. 



LOG OF EXPLORATORY B 

PROJECT NAME Fort Richardson Release Invectígation A 
- LOCATION Building 45590, Foi-t Rchardson, Alaska 

DRILLED BY Discovery Drilling 
DRILL METHOD Air Rotary 
LOGGED BY Jim Daigle 

0,ivenl Stnuu/ PIS! 
I 

JELL LITHO- 

LOGIC _J 
I DETAILTj 

COLUPH 

Recooeryta 1_W 
F 

U, 

n; 

EMCON ALASKA 

I 

30- 

35-- H___.:.- 

40 

REMARKS 
250 InnI uouthmsl of Building 45590 

OU-D 33548 

BORING NO. MW-2 
l'AGE 2OF 
REFERENCE ELEV. 279.91' 
TOTAL DEPTH 110.00' 
DATE COMPLETED 6113194 

LITHOLOGIC 

EES8 IPT ¡Oil 

5210-008.00 Took lOA. -. 



OU-D 33549 

LOG OF EXPLORATORY BORING 
PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-2 
LOCATION Building 45590, ForE Richardson, Alaska PAGE 3 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 279.91' 
DRILL METHOD 8dr Rotary TOTAL DEPTH 110.00' 
LOGGED BY Jim Daigle DATE COMPLETED 6113194 

Or,ver,/ Bto/ P101 cn ,_. WELL LITHO- LITHOLOGIC 
Recovery ix inche HEADSPACE lj DETAIL LOGIC DESCAIPTIOW 

FT UJ COLUMN 

45i 

50i 

55- ':.=- 

-----60--- 
REMARKS 
250 fevI soxtheaSl oT xìIding 45590. 

EMOON ALASKA 5210-008.00 Task 13A... 



[j 

r 

i' 

OU-D 33550 

LOU or tALUI1MILJF1I DLJflh1U 

PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-2 
LOCATION Building 45590, ForE Richardson, Alaska PAGE 4 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 27931' 
DRILL METHOD Air Rotary TOTAL DEPTH 110.00' 
LOGGED BY Jim Daigle DATE COMPLETED 6/13/94 

Dr,uen/ 
Recovery 

BLo...s/ 

ix inahe 

PlOt 

HEADOPACE 

cn 

uj i 

WELL 

DETAIL 

LITHO- 

LOGIC 

LITROLOGIC 

DESCRIPTION 

HT COLUMN 

65-- 

70t: 

75-- 

-80 
REMARKS 
250 feCI southeast of Building 40590. 

ENTOIl AIAGEA 5210008.00 Task 13A.. 



í1J-D 
33551 

LOG OF EXPLORATORY BORING 3 
PROJECr NAME Fort Richardson Release Investigation A BORING NO. Mw-2 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 5 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 279.91' 
DRILL METHOD Air Rotary TOTAL DEPTH 110.00' 
LOGGED BY Jim Daigle DATE COMPLETED 6/13/94 

Driven/ Btows/ PIEl UDII LItHO- LITHOLOGIC 
Recovery ix inche HEADSPACE DETAIL! LOGIC DESCRIPTION 

FT 

- . 
Log Air Rotary Cuttings 

- .. GRAVEL WITH SAI'aD (GP); 60% gravel up to 
1-inch diameter. 25% very coarse to very fine 
grained sand (well graded), 15% fines 

- 
(non-plastic, loose). 

5 s : 4 
:= ..: 5 4 

s _s _- - à 

90E:. 

95 

7/26/94 :1 

Water at 99 to 100-feet. 

- _________________ 
REMARKS 
250 feet sotitheast of Biulding 45590. 

ECCOti ALASKA 5210-OO&OO Task 13*... 



oU-D 33552 

LOG OF EXPLORATORY BORING 393' 

PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-2 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 6 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 27991' 
DRILL METHOD Mr Rotary TOTAL DEPTH 110.00' 
LOGGED BY Jim Daigle DATE COMPLETED 6/13/94 

Driven! tos/ RIDI U) . JELL UTHO- LITHOLOCC 
Recovery 

FT 

ix inche HEADSPACE DETAIL LOGIC 

COLUMN 

DESCRPTLO 

GRAVEL WITH SA1D (GP) as above 

105 

110 

115 

REMARKS 
250 fct southesl of Bildirg 45590 

Borùg terminated at 
Driller: Dave Harper 
Drill Rig: Air Rotaxy 
Northing: 117174.73 
Easting: 125824.01 

EMCOI ALASKA 5210-008.00 Tk 13A. 



OU-D 33553 

LOG OF EXPLORATORY BORING 
PROJECT NAJ4E Fort Richardson Release Investigation A BORING NO. MW-3 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 1 OF 
DRILLED BY Discovery Drilling REFERENCE ELEV. 27950' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 109.00' 
LOGGED BY Carl Benson DATE COMPLETED 6/17/94 

Driven! Btois/ P15/ C - WELL LITHO- LITHOLOGIC 

Recovery io meNe HEADSPACE DETAIL LOGIC DESCRIPTION 

FT COLUMN 

I 

2.0/2.0 18 NA/ND 10 

.1- 

GRAVEL WITh SAÌ4J) (GP-GM); 70% gravel, 
21 = 20% coarse sand, 10% fines; jlI stringers; 
2E .7 glacial till; moist; no odor; no staining. 
30 

- 

'iIIIt1__________ 

REMARKS 
L000IcoJ iS-feel 00011, oid 20 degrees wool of MW-1. 

ENCOII ALASKA 5210-008.00 TaoN 13W... 



OU-D 335g4 

LUL ur .ArLuruiunT D%J1lNU 

PROJECT NAME Fort Richardson Release Invesitgation A BORING NO. MW-3 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 2 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 27950' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 109.00' 
LOGGED BY Carl Benson DATE COMPLETED 6117194 

Drjven/ OLos/ PID/ - DELI. LITHO- LITHOLOGIC 

ecovery je indIe NEADSPACE OEi 
-J DETAIL LOGIC DESCRIPTION 

FT COLUMN 

TÖ t fJ}j1 SILTY GRAVEL WITH SAND (GM); 50% gravel 
13 L up to 2-inch diameter, 20% coarse sand, 30% r 

16 L silt; stringers and lenses; glacial till; moist; no 
18 stainixg;noodor. 

- - SILT; 10% irnos. 

25 

2.0/10 14 NA/ND 1 GRAVELVe7THSAND(GP);5O%gravelto 
18 13 IIICh diameter, 45% Coarse sand, 5% 
23 fines; stringers; glacial till; moist; no odor; no 

24 3 _ -_ staining. 

- L _____ 
REMARKS 
LonaInd 75-feet 0db end 20 degrees west of MW-I. 

EMCEe ELASkA 521D-RR8.55 Task 13A... 



OU-D 3355g 

LOG OF EXPLORATORY BORING 

PROJECT NAME Fort Richardson Release investigation A BORING NO. MW-3 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 3 0E 6 
DRILLED BY Discovery Drilling REFEREN ELEV. 27930' 

DRILL METHOD Hollow Stem Auger TOTAL DEPTH 109.00' 

LOGGED BY Carl Benson DATE COMPLETED 6/17/94 

Driven! 
Recovery 

Btoas/ 
ix inche 

PID/ 
HEASSPACE 

p.w WELL 

DETAIL 

LITHO- 

LOGIC 

LITHOLOGIC 

DESCRIPTION 

FT COLUMN 

2.0/2.0 13 NA/ND GRAVEL WITH SAND (GP); 60% gravel, 10% 
18 cobble, 25% coarse sand, 5% coal; no staining; 
29 no odor; slightly moist. 

E: 

45-- 

2.0/2.0 23 NA/ND SANDWITHCOBBLES(SP); 
29 

48 

65 

- - GRAVEL WITH SAND (G?); 50% gravel - (rounded), 30% medium grained sand, 20% - cobble; no odor; no staining; slightly moist. 

55_-z 

60- 
REMARKS 
Located 75-ket 000th nd 20 dcgrem wt of MW-1. 

EMCON ALASKA 5215008.00 Task 13A... 



PROJECT NAME Fort Richardson Release Investigation A 
LOCATION Building 45590, Fort Richardson, Alaska 
DRILLED BY Discovery Drilling 
DRILL METHOD Hollow Stem Auger 
LOGGED BY Carl Benson 

lecove,y ix InChe4WEADSPACEI 

Orivenl 3'o,&s/ PIO, I (I) WELL I LITAO 

LOGIC 

COLUMN FT 

I 

OU-D 33556 

RING 
,fr-3lqo 

BORING NO. MW-3 
PAGE 4OF6 
REFERENCE ELEV. 279.50' 
TOTAL DEPTH 109.00' 
DATE COMPLETED 6/17/94 

LITHOLOGIC 

DESCRIPTION 

2.0/2.0 17 NA/ND L GRAVEL WITH SAND (GP); 60-80% gravel to 
24 - 3-inch diameter, 30-40% coarse sand (till); rio 
28 L .- staining; no odor; slightly moist. 
30 

2.0/2.0 28 NA/ND 
40 
68 
34 

65 

70 - - - 
- GRAVELLY SA1'D (SP); 60% coarse sand, 40% 

gravel; no staining; no odor; slightly moist. 

75s 

80 _______________________________I 
REMARKS 
Loc,Ied 75-keI soeth ond 20 d,grees west 0f MW-l. 

EMCON ALASKA 5210-008.00 Task 13A... 



oU-D 33557 

LOG OF EXPLORATORY BORING 

PROJECT NAME Fort Richardson Release Investigation A BORING NO. Mw-3 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 5 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 279.50' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 109.1)0' 
LOGGED BY Carl Benson DATE COMPLETED 6/17194 

Driven! 
Recovery 

BtowsI 
ix inche 

PID/ 
HEADSPACE 

cE WELL 

DETAIL 

LITRO- 
LOGIC 

LITHOLOGIC 

DESCRIPTION 

FT COLUMN 

72.0 NA/ND GRAVELLYSAND(SP);55%coazsesand,45% 
gravel to 2-inch diameter; no staining; no 

68 odor;moist. 

4:::: 
s.. : . 4 :::: 

s s:... 

90.. 

95b 

7/26/94 : 

6/20794 ;. 
: --- 

REMARKS 
Located 75-feet swath and 20 degreeS went of MW-1. 

EPICOR ALAScA 5210-008.00 Task 13A... 



OU-D 33558 

LOG OF XFLOHAIOHY UHlNG 

PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-3 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 6 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 279.50' 
DRILL METHOD Hollow Stein Auger TOTAL DEPTH 109.00' 
LOGGED BY Carl Benson DATE COMPLETED 6/17/94 

D'iven/ Btos/ P10/ 
DETAIL LOGIC DESCRIPTION 

I 

Recoverytix 1ncheHEADSPACEI 
_ i. 

I WELL 

j 
LITHO- LITHOLOGIC 

I 

o- 
FT 

I 

i I 
COLUMN I s'i I 

I lioring terminated at ltJ9 leet. 
I 

Driller: Scott Clinkenbeard 

I Hammer: 300 lbs. 

110 Drill Rig: CME-75 

Sampler Outside Diameter: 3-inches 

- 
I 

Northing 11713R 117 174. 73 
Easting: )20.65 

j 824.01 

115 

REMARKS 
I.octed 75feec coeth Nod 20 degreco wooL of MW-1. 

EMCON ALASKA 5210-008.00 Took 13A... 



OU-D 33559 

LOG OF EXPLORATORY BORING 

PROJECT NAME Fort Richardson Release InvestIgation A BORING NO. MW-4 

LOCATION Building 45590, Fort Richardson, Alaska PAGE 1 OF 6 

DRILLED BY Discovery Drilling REFERENCE ELEV. 285.40' 

DRILL METHOD Hollow Stem Auger TOTAL DEPTH 113.00' 

LOGGED BY Wes Wilison DATE COMPLETED 7/15/94 

Driven/ 

Recovery 

SLo.s/ 

ix nche 

P10/ 

HEAUSPACE 

u WELL 

DETAIL 

LITRO- 

LOGIC 

LITNOLOGIC 

DESCRIPTION 

FT COLUMN 

r-1.- 

5-- 

10 Ref usai of split spoon sampler al 10-feel. 

24 NA/l.5 SILTY GRAVEL (GM); 55% gravel (poorly 

65 . graded, up to 0.5-inch diameter, 25% fines 

53 
(non-plastic); 10% fine to medium grained 

z sand (poorly graded, subrounded), 5% cobble 
up to 4-ìncls diameter; dry; light 

- yellowish-brown (25Y, 6/3). 

- - -20-- 
REMARES 
Locoted 25O-Icet north nodS drrces wvst of MW-1. 

ENCaN ALASKA 521S-OÛR.OS TonE 13E... 



L 

I 

OIT-D 33560 

I f'tt (N VDI ('IDATIIDV fDIkIt' 
..I I fl I I-..I I Ifl I I I I I III 

PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-4 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 2 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 285.40' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 113.00' 
LOGGED BY Wes Willson DATE COMPLETED 7/15/94 

0river/ Blood 
io inche 

PIEl t, . WELL LITHO- 

LOGIC 

LITHOLOGIC 

DESCRIPTION Recovery 
FT 

HEADIPACE PETALI 

COLUMN 

71 NA/ND SANDY GRAVEL (GP-GM); 60% gravel up lo 
52 . 0.5-inch diameter, 25% medium to Coarse 
55 grained sand (poorly graded, subrounded), 

- . 10% fines (tow plasticity). 5% cobbles up to 
4-inch diameter, trace coal; slightly moist; no _- staining; no odor; dark grayish-brown (2.SY, 

._-- 4/2). 

25'- 

1.5/1.0 35 NA/ND 30 { SILTY GRAVEL WITH SAND (GM); 40% gravel 

70 up to 0.5-inch diameter (poorly graded), 15% 
medium to coarse sand (poorly graded, 
subrounded), 35% Sill (low plasticity), 10% - 
cobbles up to 3-inch diameter; slightly moist; 

- 

olive brown (2.5Y, 4/3). 

35 .:- 

-i 

-40 
REMARKS 
Lonated 250-lent north and 5 degrees west 01MW-1. 

LECCe ALASCA 5210-008.00 Teck T3A. - 

I 



OU-D 33561 

LOG OF EXPLORATORY BORING 
PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-4 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 3 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 285.40' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 313.00' 
LOGGED BY Wes Willson DATE COMPLETED 7/35/94 

Driven/ Bto,s/ PIO! D (I) - JELL LITHO- LITHOLOGIC 

Recovery ix inche HEADsPACE DETAIL LOGIC DESCRIPTIOW 

FT WCOLUHR 
Refusal of split spoon sampler. 

45- 

1.5/1.5 27 NA/ND 50 SILTY GRAVEL WITH SAND (GM); 40% gravel 

73 up to 03-inch diameter (poorly graded. 
51 angular), 35% fine to coarse sand (graded, 

asbrounded), 20% silt (very low plasticity), 5% 
cobbles up to 3-inch diameter; slightly moist; 
very dark grayish-brown (2.5Y, 3/2). 

I__ _60 
REMARKS 
Located 250-feet .,o,th and 5 degreeS wan of MW-1. 

ARCaN ALASKA 52O-OO8.O5 Taok 3A... 



PROJECT NAME Fort Richardson Release Investigation A 
LOCATION Building 45590, Fort Richardson, Alaska 
DRILLED BY Discovery Drilling 
DRILL METHOD Hollow Stem Auger 
LOGGED BY Wes Wilson 

Drivent I Blons/ I PlOt I QU) (M WELL LITHO- 

iecoveryix incheHtAOSPACEI 'j' LOGIC 
I i 

DETAILI 

fi 

-JI liti 

40 NA/ND 
35 
60 

65-- _- 
-3 

3 

1.0 35 NA/ND 
127 

L ___ 
REMARKS 
Locoted 250-feet north ned 5 degreno went of MW-I 

ECCON ALASKA 

OU-D 33562 

,42c1 
BORING NO. MW-4 
PAGE 4OF6 
REFERENCE ELEV. 285.40' 
TOTAL DEPTH 113.00' 
DATE COMPLETED 7/15/94 

LITHOLOCIC 

DESC5 IPT lOW 

NDY GRAVEL (GP); 50% gravel 0.12 to 
1-inch diameter, 30% coarse to medium 
grained sand (subrounded), 8% lines (low 
plasticity), 2% cobbles; slightly moist to moist; 
olive gray (5V, 4/2). 

As above; moist. 

5210-008.00 Tnsk 13W... 



OU-D 33563 

LOG OF EXPLORATORY BORING 
PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-4 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 5 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 285.40' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 113.00' 
LOGGED BY Wes Willson DATE COMPLETED 7/15/94 

Driver,) 
Recovery 

Btots/ 
ix inche 

P15/ 
HEADSPACE iu 

. t WELL 

DETAIL! 
LITtiO- 
LOGIC 

LITNOLOGIC 

DESCRIPTION 
FT 

. G.. 

COLUMN 

15/1.0 80 NA/N) GRAVELLY SAND (SP); 65% medium to coarse 
loo . sand (subrounded), 25% gravel up to 0.5-inch 

diameter (angular), 8% fines (low plasticity) 
- 2% cobbles; moist; very dark grayish-brown 

- 

-.. 

.= (2.5V, 3/2). 

85-- 

4__ - 4 .. 
._:- 
4 4__ 

1.5/1.0 55 NA/N) SANDY GRAVEL (GP); 70% gravel 0.12 to 
117 4 1-inch diameter (poorly graded), 20% coarse 
210 to medium grained sand (poorly graded, 

subrounded), 5% lines (low plasticity), 5% 

- 
cobbles lass than 2-inch diameter; moist. 

1.0/1.0 54 NA/ND I. . SANDY GRAVEL (GP); 50% gravel up to 1-inch 
210 _o. diameter (poorly graded), 35% Coarse to very 

-: coarse sand (subangular), 10% cobble to .- 2-inch diameter, 5% lines (low plasticity); - 
_ olive brown (2.5Y, 4/3). 

- - ?_ Refusal at 96-feet. 

loo 
REMARKS 
L.octed 2SOfeet north nd 5 deg,-eeu Went of MW-1. 

ECCOtI ALASKA 5210-508.00 Tusk lIA... 



OU-D 33564 

LOG OF EXPLORATORY BORING 
PROJECT NAME Fort Richardson Release Investigation A BORING NO. MW-4 
LOCATION Building 45590, Fort Richardson, Alaska PAGE 6 OF 6 
DRILLED BY Discovery Drilling REFERENCE ELEV. 285M' 
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 113.00' 
LOGGED BY Wes Willson DATE COMPLETED 7/15/94 

Drjvafl/ 

Recooery 

BLoss! 

x triche 

P15/ 

HEADSPACE 

u, - WELL 

DETAIL 

LITHO- 

LOGIC 

LITHOLOGIC 

DESCRIPTION 
FT 

i37i 19 NA/2.6 :. Water assumed to be at 100-feet. 

2.0/2.0 28 NA/2.7 

T26194 

:.. 

:.. 

7115194 

110 : GRAVELLY SAND WITH SILT (SM); 60% 
: medium to coarse sand, 30% gravel, 10% 

fines; no odor: moist. 
:- 

. As above; moist lo wet. 

- 

Boring terminated at 113 feeL 

Driller: Scott Clinkenbeard 
Drill Rig: CME-75 

11 
Hammer: 300 lbs. 
Sampler Outside Diameter: 3-inches 
NorthinF 117489.29 
Easting: 125850.28 

- 120 
REMARKS 
Loosted 250-feet north andO degrens west oIMW-l. 

EMCOH ALASKA 52T0-508.OS Task 13A... 
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Ft Richardson, Ak. 
DEPARTMENT OF THE ARMY 1 4 Bldg. 726 - Post Laundry Sheet Dl 

North Pacifie Dicision Locatron Coordinates 

U.S. Sony Ongineer Dlstrjor Sissies Northtng 117, 281 last,.ng 126 635 
drilling Agenoy LJ corps of Engineers 

EXPLORATION LOG Ambler rSler 
Field AP-5 permanentAP-3468 S. Moore Various 
Type of Hole LJ Air Rot. Depth To Depth Drilled Total Depth 

Teot pit flAuger Hole 0. 0 115.5 115 .5 
Sloe and type of oit Elevation LXE2SJP.SL 'type of Equipment 

5" Tri Cone DOtmm Chicago Pneumatic C9-672 
Number of Samples 

14 
Dyne of Samples 

Air Grab and Drive 
Depth to 
Gpoondaatep 

Date 
22-26 Dec 1994 

Op or noie fnopectar Chief. Soils senior Chief, GsOteohosnnl Branch 

J. Sauceda J. Raychel D. Thomas 
Depth Soll Man 

un rent Water Sample legend Classidiontion Sine Deseelptton and Remaries 

i. P-CI oor1y Gaded 3rown moist, subr. -suba. 
- '- RAVEL WI Silt & 

and 
¡rve (fractured by iri11isg) to coarse - fine 
;and, NP hnes, possible pill 

5- 

- 2%Gr;32%Sa;6%Fines Si - 
2 10 3 4W-Cl rell.Graded GRAVEL rown-gray, moist, subr. 

/ Silt & Sand ravel, fine to coarse 
- 

and, NP fines w/orange 
& blaoR - errous stains 

ç,al nodules up tq 1,/8" la. ;PID=l.0 *4/8/11/23 

15- 

20 $ 

- 

4 4W-Gl Tell-graded GRAVEL /Silt, Sand & 
" 4%Gx3O%Sa;6%Fines Sl ray/rown, suba. -sbr. 3A 

obbles 'ravel & cobbles fine o 
NP tines oarse sand, w! layS black cqal nodules dia., .0 2 w/orange errous stains t ro hout 

ID=O.9 *2l229/23 
25- 

30 Continued 
NPAF0rm19E PenDent Ft Ricardson, Ak. 

- 468 
Jun 92 Prey. Ed. Obsolete Bldg. 726 - Post Laundry 



'o 'o 
U) ri ri 

TEE ABNY 2 4 

Norc?lcng 117, 281 Sa,rcnq 126, 635 U.S. Sony £ogceeer Dismrl.om Aiask.a 
Sri cog Agency [J Corps of Engcoeec 

EXPLORATION LOG irrer Ab1er 
Hole Noebe Name of Driller Wearner 

FIeld hp-5 per,oasemcAP-3468 S. Moore Various 
Type of Hole L1J Air Rot, Sep10 To epr.h Sodico ToHalSepcO 

fir flflAoger Hole 0.0 115 .5 115.5 
Sise Coi Tyme of Bit !levaliOo 2S22J 1S Type of Eorcooeol 

5" Tri Cone DCHSO Chicago Pneumatic C9-672 
55015er of Samples Type of Sampieo Depth ro Doce 

14 Air Grab and Drive 5am 22-28 Dec 1994 
Top 00 bOLO 
clevadion inspector Chief. Soils Section Chief. Gootechnicai Branch 

90 J. Sauceda J. Raychel D. Thomas 
Septo C Soli MOO 

io Feel Waler Sample Legeed Classifiratcon Size Description end Reearks 

- 5 GW Tell-Graded GRAVEL R%Gr;R2a'5%Fjnes si 
- 
- 

r/ Sand Irown mois, suba. -subr. rravei, med. to coarse - 
- - and w(black coal nodules 

o 1/2' dia, and grange! 
- irown ferrous sta.ns *5/11/12/23 ;hroughout 

35- 

40 
- 

GP oorly Gaded 
RAVEL w/Sand & 

3" rown moist, subr. -md. ravel fine to coarse 
£TP 

5 - 
- 

- 

obbles and, fines; sample ay net be representative *49/50 for 3" 

;p-Gc oorly Graded 3" rown, moist w/wet on 45 
- 

RAVEL wf Clay, 
& Cobbles one gravel, subr. -suba. ravel, fine to coarse 

- 

- and and, pias. fines, 
- 

pieces f coal,fractured cravel ID=0.8 *14726/31 

50 
P-G) 'oorly Gaded '3" 

mown moist, subr. -suba. ravel, fiie to coarse 
- 
7 

- 

4RAVEL w/Silt, 
;and & Cobbles and, NP fines, pieces of oal, fraqtued gravel *32135/35116 for 4" - 2 8 GW ill-Graded GRAVEL 7%Gr;39%Sa;4%Fines PFS 

- c/ Sand " mown, moist w! wet on one gravel, subr. -suba. 
- ravel, fine to coarse 
- 55 and pieces of coal ID=ô.7 *12/29/30/25 - 

60 
I 

Continued 
NRA F 

oro)eoc Ft Richardson, Ak. 
Bldg. 726 Post Laundry 

Haie somber 
AP3468 9ml9-E Obsolete - 
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?roeot Ft Richardson. Ak. DEPARTNT OF THE ARMY 
3 4 Bldg. 726 - Post Laundry Sheen 

Location Coordinates North Poctlio Division 

IS. Army Ergiteer District Alando NOrthiso 117,281 Casting 126,635 
Drilling Agency L.Jcors o: EngIneers 

EXPLORATION LOG other b1er 
Hole turben Name of Driller Weather 

Field AP-5 pmmvaeeetAp-3468 S. Moore Various 
Type of Hole LJ Air Rot. Depth To Depth Drilled Total Deptn 

Temt Pli fl]Auger Hole 0.0 115.5 115.5 
Sine coo Dyne of Oit Elevation IjMSL Type of Cgulpmett 

5" Tri Cone t0m Chicago Pneunatic C9-672 
Number ei Samples Type of Samples Oepttto Date 

14 Air Grab and Drive Dreusawate. 
22-28 Dec 1994 

lop u: tole Inspector Chief. bib Section ChIef. Ceoteohnloal Orasen 
ilevsbon 

J. Sauceda J. Raychel D. Thomas 
Depth Soul Mae 

n Feet cater Sample Legend Classificatime Size D eseriptios and Remarks 

2 9 GW eli-Graded GRAVEL 3" 4%Gr;32%Sa;4%pines PFS 
ti Sand Irown/gray, moist, suba.- 

ubr. gravel, med. to 
- !oarse sand, frac.qravel 

*13/49/42/45 
- 

65- 

70 2 GW eli-Graded GRAVEL 3" 8%Gr;28%Sa;4%Fines PFS 2.0 
ri Sand rown/gray, moist, suba. - 

n.thr. gravel, med. to 
- oarse sand piece of coal - 
- :rac. gravel; PD=0.9 

16/41/40/50 for 5" 

75- 

'oorly " 80 
- 

211 G? Graded 
;RAVEL Sand 

0%Gr;37%Sa;3%Fines PFS 
Irown/gray, w/ moist, suhr. 
ravel fine to coarse 
and; 'ID=0.8 

*12/48/51/43 

85- 

12- 90 Continued 
proDess Pt RiaEardson, Ak. Hole Number 

AP-3468 
Obsolete Bldg. 726 - Post Laundry 



In 

ProJect Ft Richardson. Ak. DEPARTMENT OF THE ARNY Bldg. 726 - Poet Laundry Sheet 4 ot 4 

North Pacific Division location Coordinates 
U.S. Aney cgcceer District Alaska Norchtog 117,281 Lasting 126,635 

Drhlrng Agency Lccs of EngLcet 
EXPLORATION LOG Öther Ambler 

Hole Number Naos of Drllor 
Field AP-5 penmaceccAP-3468 S. Moore Various 
Typo of Ocie LJ Air Rot. Depth To Depth Drilles Totcl Depth 

flTesc Pit flAuger Hole 0.0 115.5 115.5 
S ize und Type of oit Elevuojuc JMSL Type of ESSo;eenr 

5' Tri Cone Daoum Chicago Pneumatic C9-672 
Nimber cf Samples Type of Socolen Dpih 00 Dane 

14 Air Grab and Drive 22-28 Dec 1994 
Too ii hilo Inspector CDseh. Soils Seotico Chief, 0500echnucal Hraccc .. Sauceda J. Raychel D. Thomas 
Depth N Soil 
io Feet Water Sasple 5.95ta Classifica-non Size Descnopocom and isearke 

- 12 GW eli-Graded GRAVEL" I;own moist, subr.gravel 
Eo - 

- 

:' i/Sand me coarse sand 'ID=0.6 *7/39/53/60 for 4" 

95- 

100 
- 

GW 'eli-Graded GRAVEL 
-/ Sand ' rown moist, subr.gravel inc o coarse sand 13 

- ID=0.6 *77/50 for 2° - - 
- ranite boulder from 101 - o 07 ft. Couldn't pus1 
- 
- 

acing through boulder so ,oved 18'west & redrilied 
o 110' without sampling. 

- oordinates reflect 105 econd location. 

GW 

- 
14 21 ML ILT %Gr;13%Sa;86%Fines F4 
« rown, wet v.fmne sand. 

- oarse NP b.nes *19/41/65 

115- = = = __________________________ 
- ottomof hole 115.5 
- levation 171.4 

Number o: blows to drive 2." I. ). split spoon roundwater dcv. 178.9 
ampLer e Lch " increment stimated during drillmn itIi a 30 )-pound hammer all.ng 3)" ID - Photo Ionization 

- etector onjItori well installed 120- 
L 

NPA F 9 
°J°° Ft RiEEardson, Ocie cu,naer 

-3468 
.1 Obsolete Bldg. 726 - Post Laundry 



Location: Richardson. Ak. DEPARTMENT OF THE ARMY SHEET OF Project: Posi Laundry Facility 
NORTH PACIFIC DIVISION Location Coordinates 

U.S. ARMY ENGINEER ALASKA DISTRICT Northing 117.251 Cas-tin9 i 26,635 
MONITORING WELL LOG 

Drilling Agency .X Carps of Engineers 
Ambler Exolorafion 

r-,... Number Name of Driller Wealner 
Field 4F-5 Permanent AP-3468 S. Moore : Overcast 
Type of Hole .X.XMJ MR ROT4R1 Depth fo Depth Drilled Tojal Depth 

Test PIt Auger Hole 115.5 115.5 
Size and Type of Bit Elevation MSL Type of Equipment 
5 Tri Cone Datum . Chicago Pneumctic CF-672 
Number of Samples Type of Somples Depth to 0ote 

i Grab and Drive Graundwater 107.3 5 Jan 1995 
lop of Hole I Inspector Chief, Soils Section Chief. Geotecnnical Branch 
Elevation 286.9 C. Wilson/J. Sauceda J. Raychei D. Thomas 

SUMMARY OF MATERIALS USED ie" X G' X 5' PROTECTIVE CASING 
500 LBS. OF VOLCLAY GROUT 1COMBINATION LOCK 
200 LBS. Or BENTONITE CHIPS 100' OF 2" ID. S.S. RISER PIPE 
400 LBS. OF SILICA SAND 1-2" 1.0. MORRISON END CAP 
10.6' VWIRE S.S. PREPACKED WELL SCREEN 1-2" 1.0. S.S. THREADED END CAP 

6" X 6" X 5' STEEL i PROTECTIVE CASING 
c_WITH LOCK ", +30 : 2» ID. MORRISON ______/ 
: END CAP " "+ 2.4 

EXISTING GRADE 
: BENTONITE CHIPS '-" 2.0 (EL. 286.90) 

/ / s / 

/ 

VOLC LAY GROUT T-iT--- 

OU-D 33569 

2" .0. S.S. RISER I TYPE S-314 Sí. 92.0 

BENTONITE CHIPS 

_____ _____ - 98.0 

40-60 SILICA SAND - 101,3 I (COLORADO SILICA SAND) 

12 ID. x 3.25" O.D.v 10.6' 
: S.S. HALIBURTON, 8 SLOT - 107,3 (EL. 179.60) 

VEEWIRE SCREEN I GROUNDWATER 
PREPACKED WITH 40-60 ,,,,,,,,,,,1 11.3 12-21-94 

- SILICA SAND 111.7 
2' .0. S.S. THREADED 
END CAP "10O.5 

L.. N.T.S. 

T"'i Grouvdoter r'ecsured &te ',eh 



DEPARTNT OF THE ARMY Ot;s stl4 
North Pacific Dirision location Coordinates 
i.E. Army EngiNeer Dostrint Alaska ,ump 116,394 125, 369 

Drullung Agency L...,......J Corps cC Engineers 
EXPLORATION LOG otter Ambler Exploration 

Hole Number Name of Ensiler Weather 
Field Ap-13fl permanesrAP-34ß3 S. Moore ptly cidy 25°F 
Type of Hole L,J Air Rot. Depth To Depth Drilled TossI Septo 

Tess Pit Auger Hole 0.0 115 .0 115.0 
Suce and Type st Bic Elevetton LX2XJ rIEL Type of Eguapoett 

5" Tri Cone 0555m Chicago Pneumatic CP-672 
Number of Samples Typa cf Samples Depth to Date 

13 Air Grab & Drive Gmtuhdeatnr 6-9 Jan 95 
TOO 0E 005e Inspector Chief, Soils section Chief, Seoteohnscai Branch °°°.69 Sauceda/Wilson J. Raychel D. Thomas 
Depth B Soil Mae 
io Feet Hater Sample Legend Classification Sloe Descriptiso asS Remarks 

w-CH Tell-Graded GRAVEL 2" rown moist,suba. to suhr 
- r/ Silt & Sand ravel, fine to coarse - rand grab 

IDaib 

5 

5%Gr;29'Sa;6%Fines 51 
.2 - 10 3 4W-G1 eli-Graded GRAVEL 

'I Cobbles 4" rown moist suhr. to suba 
& 

- 

- 

Silt, 
Sand ravel cçbles, coarse and, NP fines pieces of aal fractured gravel 

XDeô i5/3i/22 

15 

: 20 P-G? >oorly Gadd 
;RAVEL Silt, 4" rown moist subr. to suba 

& fine to w! and & Cobbles ravel coble, oarse sand, slightly PL 
- ines, pieces of coale ractured gravel 

ID=0 l9/20/l5/25 

2S- 

24 W-G? Tell Graded GRAVEL 30 rI Silt & Sand Continued 
Proleet p RiFiardson TWA Fml9-E Holm Number 

28 Monitoring Wells ?3483u 



Project Ft Richardson DEPARTNT OF T ARMY 28 Monitoring Wells Sheet 2 o 4 
Location Coordinares 
Northiog 116, 394 Eastang 125, 369 

North Panai io DivisiOn 
D.f Army Enganeer D triot tasio 

Drilling Agency coros of Eonooeer 
EXPLORATION LOG 1oner b1er Exploration 

Hole Number Name of Driller Weather 
FiolSAP-13D Pmreaneothp-3483 S. Moore ptly cidy 25°F 
Type of Hole 1J A.r Rot. Depth To Depth Drilled Tora;. Depth 

¡Tenn Pit fAoger NoIe 0.0 115.0 115.0 
Size and Type of Sic Elevac000 LJtL Type of Equipment 

5" Tri Cone Datum Chicago Pneumatic CP-672 
Number of Samples Type of Sampims DWPEA to Date 

13 Air Grab & Drive Puntale. 6-9 Jan 95 
rip of Sole Inspector Chief, Soils Section ChieS. Deoneohaicoal tranco EleVation Sauceda/Wilson J. Raychel D. Thomas 
Depth Soil Mao 
in Feet eater Sample Legend ClassaI aootisS Size Descrlpt,on and Remarks 

- TT r11-Graded GRAVEL Silt 4" 6%Gr;28%Sa;6%Fjnes PFS 
- r/ & Sa.nd rownJgray, moist, suhr. 

.0 suba. gravel, med. to toarse sand, pieces of toal fractured ravel 
ID=ó *23730/34/49 

35 

: -G1 117Graded GRAVEL 3"4ray,moist,subr. to suba. 40 / $.1t & Sand iravel fisc to coarse 
- ;and, NP fines pieces of soal fracturea gravel 
= 

'ID=á *7/17/23 

45 

50 GP oorly Gaded 
4RAVEL w, Sand Irown/gray,moist,subr. to 

itha. gravel, fine to 
6 - - oarse sand, NP fines, 

- :ractured grave], 
10=0 *4/5/13/25 for 3" 

55 

2 GP 
oor1y Graded 

;RAvEL w,' Sand 3" 
- 
7 

L60 Continued 
NPA Fozm 19-E IH0iO4 



(i' 

DEPAATMENT 0F TEE ARMY Sheet3tf 4 
Location Coordinates 
Nortling 116,394 Lasting 12E, 369 

North Pacific Division 
CS. AD-my Logineer Dintfift Alaska Dic9 Aceocy L........J Corns of Daci000ro 

EXPLORATION LOG ötier Ah1er Exploration 
Molo Number 

Field AP-13D PermasenrAp-3483 
None Of trifler 

S. Moore 
Weather 

ptly cidy 25°F 
Typs of Hole LJ Air Rot. Depth To Depth Drilled Totii terth 

rlTest Pit ÇTAuger Mole 0.0 115.0 115.0 
Size and Type of Dir Elevatinn ÇÇJ MAL Type st Eqoipesnr 

5" Tri Cone DatoSi Chicago Pneumatic CP-672 
Number of Samples Type of Samples Depth DO Date 

13 Air Grab & Drive Groundwater 6-9 Jan 95 
Top ca Aale Insseotor chief, Sofia Seotion Chief, GeoteohniOal ßraoh Slevohioc Sauceda/Wileon J. Raychel. D. Thomas 
Depth t Soil Max 
ira Feet Water Sample Legend Classification ties Description and Pemzrks 

- 2 7 GP oorly Gaded 
Sand 

3" 5%Gr;4l°9a;4%Fjxses PFS 
RAVEL wf ro,noist,subr.gravel, inc to coarse sand,piecte f coal. some fractured ravel 

ID=0 *16/24/22/28 

65 

: 70 0W 71l-Graded GRAVEL 2" town, moist,subr.gravel, 8 
Tf Sand me to coarse Sand. ID=0 *17/32/24 for 4° - 

7 5- 

GP rgll-Graded GRAVEL .2" rown moit,suba. to subr 9 80 
- 

'/ Sand rravel, fine to coarse 
iand, piece of coal, some :ractured gravel 
ID=0 *10/32/27 

85- 

1O%Gr;579$a;3%Fjnes NFS 3rown moist, subr. ravel, 
2 SP orly Graded SAAD 1 

coarse sana 
90 Gravel Continued 

NPA. Form 19-E Pro3eot Ft Richardson 501e Number 

Jun 92 Prey. Ed. ObsoLete 28 Monitoring Wells 
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© 

Proect Ft Richardson DEPARTNT OF 
Sheet4 

LOCtiOfl Coordinates North Pacific Division 
13.0. Aumy Osgoveer eletrict Nieste Nnrthtng 116,394 Hasting 125,369 

Drilling AgenCy L,____J corps of Engi000ro 

EXPLORATION LOG ots.r bler Exploration 
Hole Number 

Fim1SAP-13D PnrmnrorutA?-3463 
Name of Driller 

S. Moore 
Weather 

ptly cidy 25°F 
Type of Hole [ÄAAJ Air Rot. Depth To oepth Drilled T050l Depth 

rlTeSt pit ]A000r Solo 0.0 115 .0 115.0 
Otee and Type of Bit Elevation tÇJ 1401 Type of Equipment 

5" Tri Cone Datore Chicago Pneumatic CP-672 
Number of Samples Type of Samples Depth LO Date 

13 Air Grab & Drive 00000 6-9 Jaxi 95 
Thf of 1401e 

I Elevation Iuspmc tor Chini, Soils Sectuon Chief, Gentechriinal Oramot 
Sauceda/Wilsonj J. Raychel D. Thomas 

Depth B Soil Heu, 

in Feen Water Sample Legend Clasouftua050n Olee Description and Remarfis 

- or1y Graded S)ND 
,/ Gravel 1" jown moist,subr. gravel, :ine to coarse sanS 

- V- 
95- 

- erched water table 
- oçoutered at 99 while ruling 
- V- - 4%Gr;33%Sa;23%Funes F 

5 11 - 100 GM ilty GRAVEL w! 
and 

1" rown wet,subr. to suba. ravel, fine tomed.sand, 
- lug, plastic fines 

113=0 *46/54/57 

105- 

L40, P10s22 
2%Gr;23%Sa;25%Fines F3 
rown wet subr. to suba. 

- 
18 

GC layey GRAVEL w! anS 
1" ravel, fine to coarse and,lean clay PID=0 

: 

5 110 l23WG 1l1Graded GRAVEL 2Gr;32%Sa;6%Fines S]. 
- 

- 
r/ Silt & Sand ray, wet subr. to suba. ravel, fine to,coarse 

- and plastzc f;nes 
113=6 *38/100(23 for 2" 

11s_= = = ____________ = _________________ 
- ID Pho o Ionization lottom of hole 115' cte tor (ppm) levation 159.69 

Nu er o blow to drive ¿roundwaer dcv. 180.85 - 2. " I- - splu spoon 
" 

stimated during dri1lin 
- 

mp riti er 
30 

ch increment -pound haiimier lonitoring Well installe al]. ,a 
ng a prox. 30 

120-i 

NPA Form 19E Ft RiEardson Hole Sonase 

.-r,,, 29 Monitoring Wells 



Location: Ft. Richardson, Alosko 
DEPARTMENT OF THE ARMY SHEET 1 OF 

Project: 28 Monitoring Wells 
NORTH PACIFIC DIVISION Locotion Coordinates 

U.S. ARMY ENGINEER ALASKA DISTRICT Northing 116,394 Eating 125.369 

MONITORING WELL LOG 
Drilling Agency Corps of LngIneer "yi Ambler Exoloration 

live Number Nome of Driller Weather 
Field ARi 3D Permanent AP-3483 S. Moore Clear, 10°F 
Type of Hole Air 1<01. Depth to Depth Drilled Total Depth 

Test Pit i 15.0 115.0 
Size and Type of Oit Elevation MSL Type of Equipment 
5" Tri Cone Datum -, Chicago Pneumatic OP-672 
Number of Samples Type of Samples Depth to Date 

13 Air Grab & Drive Groundwater 93.84 10 Jan 95 

Top of Hole Inspector Chief, Soils Section Chief, Geotechnicol Drancli 
Elevation 274.69 C. Wilson 

I 

J. Raychel D. Thomas 

NOTE: 

r- I -. TOP 0F PIPE 
Subsurface seils information is 
prodded in coplorofion 109 AP-3453 

i PROTECTIVE CASING 
I WITH LOCK 

-:--:H --i-i 

:-i:-- F-If:=i-.--- BENTONITE CHIPS 

Í_ ..iiï- 

VOLCLAY GR011T 

RIS... PIP 

C0000j 

BENTONITE 

Li 

S, 

SAND 

PREPACK SCREEN 

GROUNDWATER LEVEL 

(5/17/95) 

NT.S. 

WELL COMPLETION DEIGILS 

A 2.4 Fn lAGS) FLEX. 277_0g 
e 3.0 FT (ecs) 
C 100.0 VT (Bss) 
D 102.0 FT (BSS) 
E 104.7 FT (6021 
F 93.34 FT (BOS)AD FLEX. 185.85 
G 114.0 FT (essi 

H 114_e FT (BOSI 
I 115.0 FT (BGs) 

0GO Below Ground Surface 
405 AbOco Ground Scirfoce 
WO While Drilling 
AD After Drilling 

SUMMARY OF MATERIALS USED: 

1 BUCKET BENTONITE CHIPS 
150 LBS. BFNTONIIE CAIPS 
650 LBS. VOLCLAY GROUT 
275 LBS. 10-2G SANS 
11 - 9.9 X 2 .0. 5.3. RISER PIPE 
1 - 9.7' X 2 1.0. X 3.4 0.0. 

HALI8URTON 5.5. VEEWRAP 
8SLon w/ 4G6G SILICA 
SAND PREPAK 
S.S. ENDCAP (C.2) 
PROTECTIVE CASING - OTHER END PLUG 

OU-D 33574 
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Proeet Ft Richardson 
b'iezomete 

DEPARTMENT OF ThE ARMY 28 Monitoring Wells Shesu i 5 

LocatIOn Coordtnates North Pacifuc DuvlslOfl 

U.S. Army Enguoser Dcsrront Alaska Northirug 117,271 Estuag 126, 617 
Orklliog Agency L..........Jcorpo of Et5kneers 

EXPLORATION LOG Other Ambler Exploration 
Hole Number Name of Draller Weather 

FieldAP-21D permaomor_3534 S. Moore Cloudy 50°F 
Type Of Holm LA1iA. Air Rot. Depth To Depth Drilled TotAl Depth 

fl1Test put []Aager Hole 0.0 135.0 135.0 
Suer and Type of Dtr Elevarlos lXXJ MSI Typs of EquIpment 

S" Tri Cone Datum Chicago Pneumatic CP-672 
Number of Samples Type of Samples Depth to Date 

3 Drive 
Water 

11 May 95 
lop OS Hole 
ElevtS09 Inspector chuef, Souls Section ClueS, OeOteehnuoal Brase h 

J. Sauceda J. Raychel O. Thomas 

Depth S Soil Maar 

un Feet Water Samole legend Classufioatton Suoe[Deseriptien and Oeoarks 

ubsurface soils 
nformation from O to 100 
t below existing grade 
ay be obtained f ron 

5- 

10- 

15- 

20- 

25- 

30 
( 

Continued 

NPA Porn 19-E 
Proeet Ft RiEardson Hole Number 

Jun 92 Prey. Ed. Obsolete 28 Monitoring Wells 
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Proart p Richardson DEPARTNT OF THE ARMY 
2 5 28 Monitoring Wells Det cc 

Worth Pacific Division Location Coordinates 

US. Army Engineer District Alaska NOrthisg 117,271 Ecatong 126, 617 
Drilling Agency L.,..._.J Corps Ongineeri 

EXPLORATION LOG EjF Other Anibler Exploration 
Hole Number Name cf Driller Weather 

rieldAP-21D permanentAP-3534 S. Moore Cloudy 50°F 
Type of Hole LJ Air Rot. Depth Tu Depth Drilled Total Depth 

r1est Pit jAnger Hule 0.0 135.0 135.0 
Size and Type nf Oit Elevatton JMSL Type of Equipment 

5" Tri Cone Datum Chicago Pneumatic CP-672 
Number uf Samples Type of Samples Depth to Date 

3 IDrive 
Groundwater 
108. 11 May 95 

Top us Hule Inspector Chief, Soils Section Chief Geoteshnical Branun 

llOt509 J. Sauceda J. Raychel D. Thomas 
Depth B Soil Baa 

in Feat aster Sample Legend Classif tostino Size Description and Remarks 

- ubsurfaçe soils 
nformation f ros O to 100 
:t. below existing grade 
say be obtained from 

-: 
LP-3468 

35- 

40- 

45 

50- 

55- 

60- Continued 

NPA Forzi 19-E 
Prof cot Ft Richardson Hole Sumber 

Jun 92 Prey. Ed. Obsolete 28 Monitoring Wells AP-3 34 



pmsecn Ft Richardson DEPARTNT OF TBE ARMY 3 5 28 Monitoring Wells Sheet 

Coordinates North Pacific Division Iboanbdt 

C.D. Aomy fogtneer District Aloska Northing 117,271 Eantsng 126, 617 
Drilling Agnecy L........_..J Corps oS Esglneers 

EXPLORATION LOG Other lsmbler Exploration 
Hole Number Nane of Driller Weather 

FieldAP-21D permssentAP-3534 S. Moore Cloudy 5OaF 
Type of Hole LJ Air Rot. Depth To Depth Drilled Totul Depth 

Pst fl]Auger Hole 0.0 135.0 135.0 
Size aod Type o Sit llevatinn LJ MSI Type of Equcpmenn 

5" Tri Cone 
Datum Chicago Pneumatic CP-672 

Number OC GarnIes Type of harpies Depth no Date 

Drive Groundwater 
11 May 95 

Top o: Hole Inspector Chief, Soils Gestion Chief, Geoteshcassl Sna,ish 
Elettt 

J. Sauceda J. Raychel D. Thomas 

Depth N Soil Max 

in Feet Water Sample Legend ClasSiCizatiot Size Description and Remarks 

- ubsurface soils 
- nformation from O to 100 
- t. below existing grade 
- ay be obtained from 

65- 

70- 

75- 

80- 

85- 

90 Continued 
PrcIecE Ft Richardson Hole Sunder 

NP?. Form 19-E . . oni oring Ap-3534 
Jim 92 Prv. Ed. Obsolete e s 



e;Fs DEPARTNT OF THE ARMY 
ouoeet400 

North Paosf Divinion Location Coordinates 

U.S. Army Engineer District Alasku Wertung 117,271 LoaNing 126, 617 
Drilling Ageccy L......Jcorcn of EoOuceer. 

EXPLORATION LOG other Anibler Exploration 
Holm Number Name of Driller Weather 

FimltìAP-21D permmaecr-3534 S. Moore Cloudy 50°F 
Type of Noie LMIJ Air Rot. Depth To Depth Drilled Tolsi TerrA 

Test Pit Aoger OcIe 0.0 135.0 135.0 
Sioe und Type of Bit ElvatuOo LJ MSI Type of Equipmeot 

5' Tri Cone DaCiO Chicago Pneumatic CF-672 
Somier of Saepleo Typo of Samples DeptH io Tate 

3 Drive ur000deoier 11 May 95 
Top or Soie 100peotor Chief, Solio Section Chief, Georechnioal Branch 
flovattoc J Sauceda J. Raychel D. Thomas 
Depth t Soil Maos 

in Feet Water Sample Legend Classification Size Deseripiion and Remarks 

- ubsurfaçe soils 
- nformation from O to 100 
- t. below eisting grade 
- ay be obtained from - P-3468 

95 

105- 

y- ;roundwaterat 108.01 Lfter drilling 
110- 

i ML ILT w! Sand rown, wet, fine sand, 
- P fines 

ID=ND *12/19/22 

115- 

- flcrease in gravels 

120-1 
W-G1 tell-Graded GRAVEL 

/ Silt & Sand Continued 
NPA Form 19-E Pro)ect Ft Richardson Hole Number 

Jun 92 Prv. d. Öhsolstes 28 Monitoring Wells 
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nrt Ft Richardson DEPARTMENT OF TEE ARMY 
28 Monitoring Wells het 5 os S 

Location Coordinates North Pacific Division 

0.5. 00-my Engineer District Alasfa Northing 117,271 Eaatiog 126, 617 
Drohung Agency L_______J Corps of Enguneero 

EXPLORATION LOG other Ambler Exploration 
001e Number Nana of Driller Weather 

Field AP-21D rermanenrAP-3534 S. Moore Cloudy 505F 
Type nf foie _Aj Air Rot. Depth To Depth Drilled Total Depth 

fl]Toot Pit 0oger Hole 0.0 135.0 135.0 
Sine and Type nf Oit Elevation ÇJMSL Type nf Equtpmenu 

5" Tri Cone Datum Chicago Pneumatic CP-672 
NaernfSampion Type of Samples Depth to Date 

3 Drive F-mOO water 
11 May 95 

Lop or noie Inspector Chief. Soils Onction ChinS, beote050lcal Oranch 
E1OVOCOO 

J. Sauceda J. Raychel D. Thomas 

Denti Soil Man 

ho Feet Soter Sample Legend Clasnificotion Shoe Desoription and cernons 

2, W-G 1e1lGraded GRAVEL 
Silt & Sand 

1" 3%Gi31%Sa;6%Fjnes Sl 
I 

/ ray/írow, wet, subr. 
ravel fine to coarse 
and, NP fines - *7Q for 5" 

- ample may not be 
-epresentative due to 
mall recovery of sample 

125- 

130 
GW ellGraded GRAVEL s3"4ray, 

2%Gr;34%Sa;4%Fines S]. 
wet, subr-suba. 

- 
3 

- r, Silt & Sand rravel & cobbles fine to 
- !oarse sand, NP eines 

ID=ND *3/21/25 
- 

135- = = = = _________________________ 
ottomof hole 135.0 

= 
1evation 151.09 
;roundwaterelev. 178.08 
Lfter drilling 

Number of blows to drive 
2.5" I.D. split spoon 

ampler each " increment 
'itna 140 300-pound hater 
alling approx. 30" 

ID - Photo Ionization 
etector (ppm) 

= 
D - Non-Detectable 

onitoring Well installer 
145- 

150 
NPA Form 19-E {rtFtiardson 1001e Somber 

Jun 92 Prey. Ed. Obsolete 128 Monitoring Wells 



DEPARTMENT OF THE ARMY Location: Ft. Richardson, Alaska 
SHEET i OF 

Project: 28 Monitoring Wells 
NORTH PACIFIC DIVISION 

Location Coordinates 
U.S. ARMY ENGINEER ALASKA DISTRICT Northing 117,271 CaWing 126.617 

MONITORING WELL LOG 
Drilliri9 A9ericy - Corps of Engineers 
"XXT31 Ambler Exoloration 

Hoie Number Nome of Driller Weother 
Field AP-21D Permanent AP3534 S. Moore Cloudy, 5007 

Type of Hole LX.XJ Air Rot. Depth to Depth Drilled 
I 

Total Depth 

Test Pit 1 35.0 1 35.0 
Size ond Type at Bit Elevation LXXXXJ tASE Type of Equipment 
5" Tri Cone Datum Chicogo Pneumatic CP-672 
Number of Samples Type of Samples Depth to Date 

3 Drive Groundwater 108.01 
I 

11 May 95 

Top of Hole j Inspector Chief, Soils Oection Chief, Geotechnical Branch 
Elevation 286.00 J. Sauceda J. Raychel D. Thomas 

NOTE: 

Subsurface soils informofion is - I TOP 0E PIPE j 
prodded in ecplcrotion logs iF-3533 
and AP-3468 

PROTECTIVE CASING 

r_4, 
WITH LOCK WELL COMPLETION DETAILS 

A 
':'k': BENTONITE CHIPS 

FT 
AGS1 

ELEV. 288.89 

:j-: g 

7/ E 116.1 F1' (ecs) 

I 

VOLOLGY GROUT 
ELEV 17808 

RISER 
5i0 

I I 7/ /.f WO While Drilling 

i 

i :--:- :-Í-i-: 
AO After OriUling 

:-:-:- ------ BENTONITE CHIPS 

I 

suMMARy or MATERIALS uSED: 

150 LBS. BENTONITE cHips 
U.- .- yANG 1250 LBS. voLcLAY GROUT 

i 500 LBS. 10-20 SAND 
12 - 2" 1.0 o I-' SCM. 40 PVC 

i RISER PIPE 

I 
2 - 2" D. o 3.75' OD. o 9.7' 

8-SLOn JOHNSON v-WIRE 
PRE-PACK (40-OC SANO) 

I 1 2" ID. PVC END coP 
1 2" iD. MORRISON ENS CAP - 1 - 6' o 6" o U' PROTECTIVE CASING 

=1 
nys_a9K SCREEN 

H 
.1. .. GROUNDWATER LEVEL 

j : W (5/19/95) OU-D 
33580 - 

y INSITU CAVEIN SOILS 

1± 
Ht 
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BORING LOG 
CLIENT, USACE 

PROJECT NAME: Ft. Richardson DUD 

SITE: 45-500 

JOB NUMMER: 9600-107 

LOGGED BY: C. Barrett APPROVED BY: S. hfrenn 

DRILLED BY. Alpine Drilling 

METHOD: Air rotary, 6" casing 

BORING NUMBER: 3772 

BORING DEPTH (It), 117,2 SCREEN LENGTH (It): IC 

BORING DIAMETER (jo). 7 SCREEN TYPE. Slotted PVC 

WELL DEPTH (II): 117.2 SLOT SIZE (in): 0.000 

WELL DIAMETER (in): 2 FILTER PACK: do-60 PrePack 

SURFACE ELEVATION (It): 278.6 DATE STARTED. 9/OR/SR 

TOP OF CASING ELEV. (It): 281.75 DATE COMPLETED: 9/07/96 

FIELD PARTY: NORTHING: 1(6837.01 

EATTIN0: 12987068 

r- c '-ju O r- 

r- > o ' 

r- 
DESCRIPTION AND REMARKS WELL 010060M 

vUu = r--v5 
or 

r-- r-5 
r-- 

o GP-GM 

o r 
O 
O 

Gravelly surface orth vegetation. 

5' 

O 

C 
O C 
0 Gray Poorly Graded GRAVEL with Silt (GP-SN), gravelly cuttings )C discharging through line. Rounded gravels up to 300e, large diameler 

o 

o 

grovel Iractured by drilling, up to 10% 110es, dry. 

'C 

o 
dc O 

vs 

IO- ( 

o 

av 

o 

GM Dark alive gray Silty GRAVEL (GM), gravelly civtl:ngs volk frane (SS) fine 
sand, 15-20% fines, rroist. 

20 
- L 

OU-D 33581 
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BORING LOG 
CLIENT. AGACE 

PROJECT NAME: Ft. Richardsne OVO 

SITE. 45-590 

JOB NIJItBER: 9000-107 

LOGGED BY: T. Barrett APPROVED BY. S. Wrenrr 

DRILLED BY: Alpine Drilling 

METHOD. Air rotary, 6' casing 

BORING NUMBER: 3772 
BORING DEPTH (f5): 117,2 SCREEN LENGTH (St): 152 

BORING DIAMETER (in): 7 SOGEEN TYPE: Slotted PVC 

WELL DEPTH (St): 17.2 SLOT SIZE (in): 0.008 

HELL DISS.4ETER (in): 2 FILTER PSCK: 40-80 PrePçk 

SURFACE ELEVATION (It): 278.6 DATE STARTED. 9/06/98 

TOP 0F CASING ELEV. (fI): 281.75 DATE COMPLETED: 9/07/96 

FIALA PARTY: NORTHING: 16837.01 

EASTING: r258T0.98 

"3 

:-ir i-i- 
o s, DESCRIPTION AND REMARKS WALL 0160ES _+--- 

n 
p Gray Pearly Graded GRAVEL (GP), OraVellY cuttings With 10% tine grained 

2 n sand, 8% finen, dry. 
21 6455 65 Nf 0.6 

0151. 

oc 
Q oc 
Q 

30- 

OS 

C 

Q LilhoSOgy same as abane. 
.n 

Q 
Q e 
SD 

n> 

n-i 

s. 

tSfl 

-( 

C 
'C 
C C 
o 
Q 
Q 
sa 
Q 

40- 

ll___________ 

C 
'a 
Q 
'a 
Q - 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME: FL R:char450n OUD 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGI3ED 54: T. Barrel( APPROVED 51: 5. Aseen 

DRILLED OU: AlAtne DoMing 

4ETHOD: Air rotary, 6" casieg 

BORING NUMBER: 3772 
ROPING OOPTH (It): 117.2 SCREEN LENGTH (f)): IO 

BORING DIAMETER (in): 7 SCREEN TYPE: SIoIIe4 PVC 

WELL DEPTH ((t): 117.2 SLOT SIZE (in): 0.008 

WELL DIAMETER (in): 2 FILTER PACE: 40-60 PrePack 

SURF ACE ELEVATION ((t): 218.5 DATE STARTED: 9/05/95 

TOP OF CASING ELEV. (fI): 251.75 DATE COMPLETED: 9/07/96 

FIELD PARTY: NORTHING. (15837.01 

EASTING: 125870.88 

D- eJ e O - 
O. O = . In DESCRIPTION AND REMARKS WELL DIAGRAM 

In 
CD 

CD 

O 

- - s-T o 
DC 
co 

co 

co 

45- 

o 
0 
co 

18455 RS N/ 1.7 

nc 
Dc 
co Dc 
co 

I_I 

°0 CD 

'T 'iT Me4iun Ornao Welt-Graded to Moderatelg ESBARO IOIVAYEL wAto Sand 
025L 0 (6W/GP). wet In moderately graded, 250+ (me to medIAn sand, mode U) 

approxImately 0.5 Inn, no lines, damp, nc odor. y. 
o 

0 
o 

o 

o 
st- n 

o 
-s 

o 
o 

o 

0 
o 

0 ___ 60- 

OU-D 33583 
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BORING LOG 
CLIENT: USACE 

PROJECT NEME: Ft. Richardson DIJO 

511E: 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: T. Barrett APPROVED BY: S. Wreno 

GRILLED BY: Alpine Drilling 

METHOD. A,r rotary, 6' casing 

BORINE NUMBER: 3772 
BORING DEPTH (II): 117.2 SCREEN LENGTH5(ft): 10 

BORING DIAMETER (in): 7 SCREENTYPE: Slotted PVC 

WELL DEPTH (ft) 117.2 SLOT SIZE (in). 0.008 

WELL DIAMETER (in): 2 FILTER PAC(: 40-6g PrePack 

SURFACE ELEVATION (It): 278.6 DATE STARTED. 9/06/96 

TOP OF CASING ELEV. (It): 281.75 DATE COMPLETED: 9/07/96 

FIELD PARTY: NORTHING: 116837.01 

PASTING: 128870.98 

- 

- 

- 

- 

w 

Z 
- 

cf Z 
eJ 

- 
- 

U) 

- 

- 

Sn 

a 

0 - 

SD 

Sn 

U 

- 

DESCRIPTION ANO REMARKS WELL DIAGRAI 

o 

>0 

0 
85- 3 

o 
o 
0 

- 

0 o- 

70- 0 a 
a- 

>0 

0 a 
o 

0 

0 
75- 

0 
o 

o 

0: 

80- - 

-p 33584 



Page 5 of 6 

BORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. Richardson QUO 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOGGED BY. T. Barrett APPROVED BY: A. Wrens 

DRILLED BY: Alpine Orffling 

METHOD. Air rotary, 6" casing 

BORING NUMBER: 3772 
BORING DEPTH (It): 17.2 SCREEN LENGTH (Itt: IO 

BORINS DIAMETER tint: 7 SCREEN TYPE. Slotted PVC 

WELL DEPTH 1ff): 117.2 SLOT SIZE (in): 0.0DB 

WELL DIAMETER (in): 2 FILTER PACK: 40-ES PrePack 

SURFACE ELEVATION (It): 275.6 DATE STARTED: 9/06/96 

TOP OF CASINO ELEV. (ff1: 251.75 DATE COMPLETED: 9/07/96 

FIELD PARTY: NORTHING: 1(6937.01 

EAOTINO. 125970.95 

o 

a.: 2ESCRIPTION AND REMARKS WELL OIAORAI 

un 

P 6455 00 Ni 20 'T Medico brean Well-Graded GRAVEL with Sand (9W). 30% subangular tine 
O3SL O to eednuo sBsd, round granel diameter up tO 40mm, mode approximately 

.75mm, dry to damp, no odor. 
>0 

o 
o 
o 

o 
o 

55- 3 

O 
O 
o 

o 
o 
o' 
o 

S 1 

° 'o 
>0 Lifhology name as above, moiSt. .4 

0' 
0 

4 0, 
O 
s. j 

o 

o 

1 
j O 

o 
O 

o 
O___________________________________________ 

W U 6455' SS 39 2.1 P bray Poorly Graded GRAVEL xxittr Sand (GP), oubrnunded gravel diameter 
O4SL 4.8 to 35 my, 15% tise to medium grained sand, poorly graded, derse, 

o moist, no hydrocarbon odor. Oraoitic and metavolcanic gravels. 
122 Grain Size Analysis: 67% grace), 29% sand, <5% limes - - 

OU-D 33585 
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BORING LOG 
CLIENT; USACE 

PROJECT NAME. Ft. Richardson DUO 

SITE; 45-580 

JOB NUMBER; 9000-t07 

LOGGED BY; T. Barrett APPROVED BY; S. Wreno 

DRILLED BY: Alpine Drilling 

METHOLI. Air rotary, 6' casing 

BORING NUMBER: 3772 
BORING DEPTH (it); 17,2 SCREEN LENGTH (it): to 

BORING DIAMETER (in). 7 SCREEN TYPE; Slotted PVC 

WELL DEPTH (tI); 117.2 SLOT SIZE lie): 0.008 

WELL DIAMETER (In); 2 FILTER PACK; 40-60 PrePack 

SURFACE ELEVATION (it); 278.6 DATE STARTED; 9/06/86 
TOP OF CASING ELEV. (t)); 281.75 DATE COMPLETED; 9/D7/98 

FIELt] PARI Y; NORTHING; 16837.01 

RARTINT,' irhaTnoR 

n] 

fi (D n] . tir E DESCRIPTION ANO REMARKS WELL DIAGRAI 
o 

n, ir 

6455 65 N/ 2.0 OD Lithology saneas above. a 
fi 

O5SL 'w 

Dc 
OD 

OS 
Gray SILT (ML), with 10% tine gravel, low plasticity, tow cohesion, damp, 
no odor, 

T IO- Increasing revistare in silt, 

First rater encountered at 112 feet then it rose to 103 feel rio 
unconhined water. Set screen below silt and seal weil io continìng stratum a o 
only. The formation gravel is gray. 4.8 to 30mo, 10-15% silt, poorly Z 
graded. 

ri 

115- - 

I ____________ 
End nf boring at 117.2 lent. 
Boring c000leled as a groundwater monitoring nell. 

ito- - 

oU-D 
3356 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson DUD 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: T, Barrett APPROVED BY: S. Wrens 

DRILLED BY: AlpIne DrAlog 

METHOD, AO rotary, caong 

BORING NUMBER: 3773 
BORING DEPTH (It): 118 SCREEN LENGTH It): IO 

BORING DIAMETER (io): 7 SCREEN TYPE. Slotted PVC 

WELL DEPTH (It): 119 SLOT SIZE (ir):' 0.008 

WELL DIAMETER (in): 2 FILTER PACK: 40-RO PrPock 

SURFACE ELEVATION (It), 231.7 DATE STARTED: 9/09/96 

TOP OF CASING ELEV. (Itt: 285.20 DATE COMPLETED: 9/10/96 

FIELD PARTY: NORTHING: 16979.34 

EASTING: 126157.60 

9 Ï 0 OESCNIPTtON ANO REMARKS WELL DIAGRAf 

T - - - - - 
GP-SM Graaelly sorlace with topsoil. 

Dc o Dc 
o 
o 

o 
5- :; 

o 
o 

o nc o 
Ac 

u 

H o nc 
34551 SS 5/ 2.3 ° Gray Poorly Graded GRAVEL with Silt and Sand (GP-SM), diameter 4.8 to 
O8SL 20 mro, sode appronoately 8mm, lOX lines. 15% sand (fine to coarse), 

o gr000IS fractored (from drdiog( to sabros000d, dry, no hydrocarboo 
C o odor. 

-J Dc 
o 
Dc o 
o 

Oc 

IV- 

o 
'C 

6455 SS 5/ 2.0 

o 
,° 

L,thylogy same as aboce 04h dart gray graoel oeOthered coal. domp. 
079L o 

o 
no odor. 

o 
o 

ou-D 335 Wi 
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BORING LOG 
CLIENT: USACE 

PROJECT 5414E: FL Richardson - DIJO 

SITE: 45-59G 

JOE NUMBER: 9000-107 

LOGGED BY: T. Barrett APPROVED AY: 5. Wrenn 

DRILLED BY: Alpine Drilling 

METHOD. dir rotary, 6" casing 

BORING NUMBER: 3773 
BORING DEPTH III): 116 SCREEN LENGTH lIt): IO 

BORING DIAMETER in): 7 SCREEN TYPE: Slotted PVC 

6ELL DEPTH (It): lIB SLOT SIZE lin): 0.008 

WELL DIAMETER (in): 2 PILIER PACK: 40-60 PrePacIx 

SURFACE ELEVATION 111): 281.7 DATE STARTED. 9/09/96 

TOP DF CASING ELEV. (it): 285,20 DATE COMPLETED: 9/10/96 

FIELD PARTY: NORTHING: 118979.34 

EASTING: 126157.63 

,- 
DESCRIPTION AND REMARKS WELL 0183641 

64551 55 Nf 3.1 SW Redore brororo Welt-Graded SAND (SW), 1in to coarse grained, node 
OSSL . approximately 0.6mm. oCt graded. with 10% gravel, dry, mo odor. cx 

32- 

(N 
or 

6455 OS NJ 2.7 . Dark Grover Meli-t3raded SANO (SW), <5% gravel, hoe to coarse, Cede 
O9SL approximately 4.0mm, vuell graded, rounded to rubrounded grains, dry to 

damp. 

lo- 

- - - - 

-. 

____________ 

- . - 

- 
OU-D 33588 
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BORING LOG 
CLIENT: USACE 

PSOJECT NAME; Ft. Richardson CUD 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGREO 911: T. MOrrett APPROSED BY S. Arene 

DRILLED BY AlpIne Drilling 

METHOD: Air rotary, 6' casing 

BORING NUMBER: 3773 
BORING DEPTH III): IB SCREEN LENGTH (ti) IB 

BORING DIAMETER lin); 7 SCREEN TYPE: Slotted PVC 

DELL DEPTH It): IN SLOT SIZE (mL 0006 

DELL DIAMETER in); 2 FILTER PACK; 40-60 PrePacir 

SURTACE ELENSTIGIA itt); 25L7 OSTE STSRTCD; S/09(g6 

roe or CASING ELEV, (III. 295,20 OATS COMPLETED; 9/10196 

FIELD PARTY; NORTHING; 116979.34 

54511150; 26151.80 - 
n- 

- - - 
O) 

ci w ci. us . DESCRIPTION ANO REMARKS WELL DIAGRAI 

r O) 

O) w Ct 

". SW 

8455 
GE MI 2.7 Meditm gr ny Graded GRAVEL with Sand )P), diameter 4.8 to 

30mm, rosdnd, 209 finse to coarse gnawed salse, trace tines, grains 
o 
o SC 

tracturod during driEng, poOrly graded, dry to damp, 150 odor. 

j 

o 
DC 
Q 
Dc 
Q PC 

S.j 

E 

55- 

Q 
0 

in 

Sc 
Dc o 
So o 
Sc o 

«j 
or, 

L« 

D 

IB45 OS N/ 2,2 

Sc 
o 

'< Lithology sane as above, ris odor. 
tiSi 

Q 
o 
o 

50- 

- _i _____ - 

o 
o 

_____________________________ ________ _______ 

- - 

OU-D 
33589 



Page 4 01 6 

BORING LOG 
CLIENT: USACE 

PROJECT NAME; Ft. Richardson DUO 

BITE; 45-590 

JOB NUMBER; 9000-107 

LOGGED BY; T. Barrett APPROVED BY. S. Biene 

DRILLED BY. Alprne Oriltirrg 

METHOD; Arr rotary, 6" CaSiog 

BORING NUMBER: 3773 
BORING DEPTH (It). 18 SCREEN LENGTH (It): IO 

BORING DIAMETER Vn); 7 SCREEN TYPE. Slotted PVC 

BELL DEPTH (11); lIB SLOT SIZE (in); 0.008 

BELL DIAMETER (in); 2 FILTER PACK; 40-60 Prepack 

SURFACE ELEVATION (It); 281.7 DATE STARTED; 9/09/96 
TOP OF CASING ELEV. lIt); 285.20 DATE COMPLETED; 9/IO/Rg 

FIELD PARTY. NORTHING; 116979.34 

EASTING; 128157.60 

o. Ow U 
O 
Z 
a 

(n 

- 

O O 

(D 

L) 

0 

C-) DESCRIPTION AND REMARKS BELL DIAGRAI 

- - - - - 5S 
OD F 
Gr 

Gr C 
OD 

i 

65- 64551 65 N/i 2.2 

C 
C 
OD 

OD Medem grey Poorly Graded GRAVEL with Sand (GP). diameter 4.8 to 
t2S). C- 45mm. subrgunded, 15% tine to coarse sand, trace Loes, poor to 

'D 

o 

moderately graded, dry to damp, irs odor. 

o 
C-s 
OD 

C 

Q 
a. o 

70- 
OD 

r 
OD 

. 

5' 

'r C'I o 
>1 
o 
o 
OD 

6455 69 N/ 2.3 

OD 

OD 

0° Medirre gray Poorly Graded GRAVEL with Sand (GP), diameter 4.8 to 
I3SL o 45mm, 5% Irme to coarse sand, oeil graded, race tines, damp, ria ado,. 

80- 

OU-D 33590 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME; Ft. Richardson DUD 

SITE: 45-590 

JOB NUMBER: 8000-107 

LOGGED GY: T. Barrett APPROVED BY. S. trenn 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, 6 casìmg 

BORING NUMBER: 3773 
BORINE DEPTH (U); 118 SCREEN LENGTH (It): IO 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH (ff1: 118 SLOT SIZE (in): 0.0DB 

WELL DIAMETER (in): 2 FILTER PACK; 40-BD PrePack 

SURFACE ELEVATION (It); 281.7 DATE STARTED; 8/08/OR 

TOP OF CASINO ELEV. (fU: 265.20 DATE COMPLETED: 8/10/8E 

FIELD PARTY; NDRTHING; 116976.34 

EASTINO: 126157.BD 

' 

50 

>- d 0 

5-'. 

5- 5,5 

6 .S d DESCRIPTION ANO REMARKS WELL OIAGRAI 

L4 cO O cO 

5t 
05 

>co 

o 

05 

85 6455 OS NI 2.6 . SP legran brown Poorly Graded SANO (SP). line to medium graieed, mode 
1451 approximately 0.5mm, poor to moderately graded. ION graoel. trace fines, 

damp, no hydrocarbon odor. 

0, 0 

90 
La 

00 

iO 

ß455 SS 14/ 2.2 0 
tSP Medium gray Poorly Graded GRAVEL with Samd )GP(, diameter 4.8 to 

ISSL 50mo, 5% line to coarse sand, trace fines, damp, no odor. 
o. 

SC o 

SD 
Sc 
OD 

YO' - 

OU-b 
33ç9 j 
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BORING LOG 
CLIENT: AGACE 

PROJECT NAME. Ft. Richardson SUD 

SITE. 45-590 

JOB NUMBER: 9000-lOT 

LOGGED BY: T. Barrett APPROVED BY: S. Sreorr 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, 6' casing 

BORING NUMBER: 3773 
BORING DEPTH Itt): 118 SCREEN LENGTH 1(1): IO 

BORING DIAMETER (in): T SCREEN TYPE: Slotted PVC 

SELL DEPTH (II): 118 SLOT SIZE (in): 0.008 

SELL DIAMETER in): 2 FILTER PACE: 40-60 PrePach 

SURFACE ELEVATION (It): 281.T DATE STARTED: 9/09/95 

TOP OF CASING ELEV, (It): 285.20 DATE COMPLETFO: 9/10/96 

FIELD PARTY: NORTHING: 116979.34 

EASTING: 126157.60 

î 

0v 
ui 
0v 0 

- 

0v 

DESCRIPTION AND REMARES SELL DIAGRAt 

GP 

64%%l OS N! 0.6 ML Gray SiLT (ML). 0% sand, damp to moist. Gray Sandy SILT (ML). with 
165L trace clay in bnttnm Inot, intertaminae nl tine sand and silt. low ptasticity, t'r 

105 cohesive, hard, trace gravel, moist to wet, on odor. S.. 

Grain 9)0e Anatyols: 50% ritt, (3% ctay, 35% sarid 

SS 35 0.5 

j, 

lIS- 
- GWGM Gray Welt-Graded GRAVEL with Silt arid Sand (6W-GM), with 25% sand. 10% 

o sill, well graded, saturated, no ndnr. 

o ivi' 

o O: 
o 0v: 

o 
115, 

7 
: 

O 

O 
I __________________ 

End nl Goring al liS teel 
Boring completen as a groundwater monitoring well. 

120- 

oU-D 33592 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson CUD 

SITE. 45-690 

JOB NURSER: SOSO-IDI 

L006EO BY: T. Barrett APPROVED BY: S. Wrenn 

DRILLED BY: Alpine Grilling 

METHOD: Air rotary, 6" casing 

BORING NUMBER: 3774 
BORING DEPTH (it): 113 ACREEN LENGTH (it): O 

BORING DIAMETER ini: 7 SCREEN TYPE: Slotted PVC 

SELL DEPTH itt): 112 SLOT SIZE (in): 0.006 

WELL OIAMETES (in): 2 FILTER PACK: 40-6G PrePack 

SURFACE ELEVATION (it): 281.70 DATE STARTED: 9/IB/GB 

TOP OF CASINO ELEV. itt): 285.24 DATE COMPLETED. 9/19/86 

FIELD PARTY: NORTHING 11736301 

EASTING: 25605.42 

'II T 

U) 

î 

o- U) 

DESCRIPTION AND REMARKS WELL DIVORA 

r-T-T 

- - 
GP Dravetly surface with thin topsod. 

Q 
o 

nc 
o 
nc 
Q nc 

Q 

6455 38 N/i 3.5 ° Gray Poorly Graded GRAVEL Witt, Sand (GP), poorly graded, diameter 4.6 
225L to 25 mm. rounded, S-25% fine to coarse Sand. dry, no odor. 

o 
Q ru 
ru o vr 
Q 

o 
2 
us 

3- )v 
nr ) o 

OD 

Q 

Q 

l5 6455t SS N/ .5 Litholngy sane os above. 
23SL 

nc 
Q 

n c 
Q 
Q 
nc 

Encountered a boulder at 6.5 feet. 

nc 
o 
nc 
Q 

20- 

OU-D 33593 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson DUD 

SITE: 45-590 

JOB NUMBER; 9000-107 

LOGGED BY. T. Barrett APPROVED BY. S. Wrens 

DRILLED BY: AlOme Drilling 

METHOD; Air rotary. 6" casing 

BORING NUMBER: 3774 
BORING DEPTH (Itt: 113 SCREEN LENGTH (It): IO 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH (fI): 112 SLOT SIZE (in); 0.008 

WELL DIAMETER lint: 2 FILTER PACK; 40-60 PrePack 

SURFACE ELEVATION (It). 281.70 DATE STARTED; 9/19/96 

TOP OF CASING ELEV. (It): 285.24 DATE COMPLETED; 9/19/96 

FIELD PARTY; NORTHING; 117363,01 

EASTING. 2560542 

5- 0v O 
= > U, 

a DESCRIPTION AND REMARKS WELL DIAGRAI 
= o 

T: 
25- 8455 GS NI 0.0 "' Gray Well-Graded GRAVEL with Silt (13W-GM), diameter 4.8 to 40 mm. 24SL O rounded, 10% f;ne sand, 10-20% t:nes, non-cohesive, damp, no odor. 

O 

0' 

0' 

o 
? 30- 3, 

0 

O 

Do, 

Do' 

ess 65 N/ 0.1 Dray Well-Graded to Poorly Graded GRAVEL With Sand )GPIGW). drameter 
2SSL 4.8 10 20 mm, rounded, 20% f;ne sand, StIle to no fines, moderately 

2< o 
o 

graded. danO, ro Odor. 

vo- 

o 
o 
o 
- - 

OU-D 33594 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson OliO 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: T. Barrett APPROVED BY. 5. Pleno 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, 6 casing 

BORING NUMBER: 3774 
BORING DEPTH (fI): 113 SCREEN LENGTH (It): 10 

BORING DIAMETER )in): 7 ACREEN OTRE: Slotted PVC 

BELL DEPTH H): 112 SLOT SIZE lin): 0.0DB 

BELL DIAMETER lin): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (tI): 281.70 DACE STARTED: 9/IB/SS 

TOP OF CASING ELES. tI): 285.24 DATE COMPLETED: 9/IS/SB 

FIELD PARTY: NORTHING: 117363.01 

BASTING: 25605.42 

1-? 

C 

a 

vs 
0 C D 0 

(n 

O 

DESCRIPTION AND REMARKS BELL DIAGRAI 

BR-SW 

6455 135 NI 0.1 Lithology saine as above, no odor. 
265L 

VO- 

'C 

'C 
C 

DC 

o DC 
o 
o 
o 

6455 05 N/1 0.1 

o 
i Lithology same as above, damp, no odor. 

2TSL o 
o 
o 
o 

to- 

o 

o 

OU-D 33595 
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BORING LOG 
CLIENT: USAGE 

PROJECT NAME: Ft. Richardson DIJO 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: T. Barrett APPROVED BY: S. Wrenrr 

DRILLED BY: EloiSe Drilling 

METHOD: AU rotary, 6 caSing 

BORING NUMBER: 3774 
BORING DEPTH (It): 110 SCREEN LENGTH (It): IO 

BORING DIAMETER (in): T SCREEN TYPE: Sto(160 PVC 

WELL DEPTH (fO: 112 SLOT SIZE (in): 0.008 

WELL DIAMETER (er): 2 FILTER PACE: 40-BO PrePack 

SURFACE ELEVATION It): 291.70 DATE STARTED: 9/19/96 

TOP OF CASING ELEV. 1ff): 295.24 DATE COMPLETED: 9/IS/Be 

FIELD PARTY: NORTHING: 117383.01 

FANTDJS ercerro vn 

(D 

= I O j 
vo )c( d . DESCRIPTION AND REMARES kIELL 01513591 

- - er 
- 

vn - - - o 

50 o 
o 
2< o 
2< o 
DC 

DC 

65- 164661 OS NIt 0.1 
Dc 
° Lithology Same dS above, dry lo damp, no odor. 

2BSL 
DC 
DC o 
DC o 
D C 

DC 
DC 

rO- y 

<D e S 

CC 

o 
o 

Cv 

'5 

o 

SC o 
6455: 65 NJ 0.1 t GP MeSero gray Poorly Graded GRAVEL wifh Sand (GP). diameter 4 8 to25 29SL ,c mm, rovnded, vn:tvrro. 20-25% 1:0e 1v Sedero 20mO, 000p, na odor. 

o 

o 

80- 

------- 
o 
o 
o 
C C - - 

OU-D 33596 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Pt. Richardson TUO 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOOSED BY; T. Barrett APPROVED ST: S. Hierin 

DRILLED BY; Alpine Drilling 

METHOD: An rotary, 8" casing 

BORING NUMBER: 3774 
BORING DEPTH (fI); 113 SCREEN LENGTH (It): (D 

BORING DIAMETER (io); 7 SCREEN TYPE. Slotted PVC 

WELL DEPTH (it); 112 SLOT SIZE (in); 0_008 

WELL DIAMETER (in); 2 FILTER PACK: 40-SS PrePack 

SURFACE ELEVATION (it); 281,70 DATE STARTED: S/IS/SE 

TOP OF CAVINO ELEV. (II); 285.24 DATE COMPLETED; 9/15/96 

FIELD PARTY; NORTHING; 117363.0) 

EASTINU; 125605.42 

rs rs - or S o DESCRIPTION ANO REMARKS WELL DIAGRA 

- _______________ - 

SP Poorly Graded SAND SP), medium graieed, clean. 

6455! ItS N/ 0.0 Medium gray Poorly Graded GRAVEL (GP), uniform, 10-20 mm diameter, 
3OSL 

c rounded. lOS line lo medium rand. 
C 
C O 

E 
C 
>5 

iS 

C ic L) 

C 
90- 

JC 
SS 

C 

6455! 
3ISL 

65 N/ 0.2 Dark gray Poorly Graded GRAVEL with Sand (GP), ID In 3D mm, with 25% 
very rise to Lire sand, sand is black and appears Io be neathered coal, 

o dry, rio odor. 

SC n 

Sc 
o 
Sc 

OD- - - - 

OU-D 33597 



Page 6 or 6 

BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson DUO 

SITE: 45-590 

JOB NUMBER: 90GO-107 

LOGGED BY: T. Barrett APPROVED BY: S. Wrenn 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, 6 casing 

BORING NUMBER: 3774 
BORING DEPTH (It): 113 SCREEN LENGTH (II): lo 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH (it): 12 SLOT SIZE (in): 0.008 

HELL DIAMETER (in): 2 FILTER PACK: 40-6G PrePack 

SURFACE ELEVATION (It): 261.70 DATE STARTED: 9/IS/GB 

TOP 0F CASING ELEV. (II): 285.24 DATE COMPLETED: 9/19/96 

FIELD PARTY: NORTHING: 117363.01 

EASTING: 126605 42 

>- 0 - o 

50 

ir 

9 
a: 

0) 

0) 

9 

.S 

° 

. ir 

A) 

DESCRIPTION ANO REMARKS WELL DIAGRA. 

1. 

55' 64551 CS N/, 0.8 Gray Poorly Graded GRAVEL with Sand GP/SP). 35-85% fine grained 
32SL sand, gravel dianeler 5 to IS mm, damp Io meist, no odor. 'o 

vs 
Increasing moisture content. 

: ¿ 
o 
s' 

s' 
= 

o - 

cv 

8455 
335I 

SS 80 .8 Medium brown Well-Graded SAND with Graeel (SW), gravel diameter 4.8 to 
110- 45mo, line to coarse sand, sand well graded, grain supported, very ° 

dense, saturated, no odor. 
* Grain Sine Analysis: 37% gravel, 57% sand. <65 fines 

= 

End ut boring 91113 feel. 
Boring completed as a groundwater monitoring well. 

Ils- 

120- 

OU-D 33598 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME. Ft. Richardson DUO 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: T. Barrett APPROVED BY: S. Wrenn 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, S casing 

BORING NUMBER: 3775 
BORING DEPTH (it): ff2 SCREEN LENGTH (it): f0 

BORING DIAMETER (n(: P SCREEN TYPE: Slotted PVC 

WELL DEPTH (fi). fl SLOT SIZE (io): 0.008 

WELL DIAMETER (inI: 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (fI): 28f.6 DATE STARTED. 9/20/96 

TOP OF CASING ELEV. (tI): 265.07 DATE COMPLETED: 9/20/96 

FIELD PARTY: NORTHING: tI7D78.32 

EASTING: 262334f 

o z 
oL 

°- 

XQ 
UD 

- 

01 

e 
vs 

O 

vs 

O 

01 
vs 

01 

O 
- 

DESCRIPTION ANO REMARKS WELL DIAGRAM 

- - '< GP Gravelly surface, 

Q 
o 

o 
mc 
Q 

84551 SS N/ 1.1 Q Light gray Poorly Graded GRAVEL with Sand (SP), with sasd, poorly 
34SL tm' graded, gravel diameter 4,8 fo f8 mor, fine sand, mode approximately f rrrrv, 

c dry, no odor. 

mc 
co 

Q Dc 
O 
s. o 

Dc 
Q 

on 

UD 

0 

us 

IO- 
(o 

o 
Q r' 
Q 
Q 

Q 

5- VI 6455 GS N/, 1,0 L:fholngy same as above, dry, no odor. 
S5SL Q u' 

Q 
Q 
Q 

Q 
20' 

33599 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. Richardson DUO 

SITE: 45-090 

JOB NUMBER: 6000-107 

LOGGED UY: T, Barrett APPROVED BY. S. Wreen 

ORILLEO BY: Alpine Orilling 

METHOD: AO rotary, 6 casino 

BORING NUMBER: 3775 
BORING OEPTH (It): tt2 SCREEN LENGTH (It): IO 

BORING OIAMETER (in): T SCREEN TYPE: Slotted PVC 

WELL DEPTH Ut): lt SLOT SIZE (in): 0.008 

WELL OIAMETER (irr). 2 FILTER PACE: 40-60 PrePack 

SURFACE ELEVATION (It): 281.6 OATE STARTED: 9/20/96 
TOP OF CASING ELEV. (It): 28607 DATE COMPLETED: 9/20/66 

FIELD PARTY: NORTHING: ttTOTB.32 

EASTING: t26233.4t 

r 

C 
-e 

U) 

DESCRIPTION AND REMARKS WELL DIAGRA 

o 

o 
t) o 

GP Black cobble with noisture - appears to be weathered coAt. 

25- 6455 GS Nf. 2. 

5< o 
o 

° Dark grey Poorly Graded GRAVEL with Sand (GP). 65% gravel, diameter 
6SL 4.8 Io 25 no, rounded, pootly graded, 35% fine to coarse sand, well 

o 
'C 

graded sand, damp, no odot. 

o 
'C 

3D- 
C 

35 64551 GS N/i 2.4 '" GM Medive gray Welt-Graded GRAVEL with Silt end Sand (0W-GM) , oeil 
3ISL graded. 65% gresel, diameter 4.8 to dOom, rounded, 25% line seed, poorly 

graded sand, 0% tines, dry IA damp, no odor. 
o 

o 

o 

o 
2__ 40 

ll_______ __ 
- 

OU-D 33600 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson OSO 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: T. Barrett APPROVED BY. O. Arene 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, A casing 

BORING NUMBER: 3775 

BORING DEPTH (tI): 112 SCREEN LENGTH (It): IO 

BORING DIAMETER (in): T SCREEN TYPE: Slotted PVC 

MELL DEPTH (ti): IT SLDT SIZE (in): 0.008 

AELL DIAMETER lin): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (It): 281.6 OSTE STARTED. 9/20/96 

TOP OF CASING ELEV. (It): 285.07 DOTE COMPLETED: 9/20(98 

FIELD PARTY: NORTHING: ((7078.32 

PANTINS rTR7tt dl 

le 
= - 

le 
w 

O Z 
o.. 

- E a j 

u.0 DESCRIPTIDN AND REMARKS tIELL DIAGRuSI 

64551 OS NI 1.7 "Y GP Light gray Poorly Graded GRAVEL with Sand (GP). poorly graded. 
38SL 

n e 
SD 

DC 

diameter IO In 25 em, 5% tine to medium sand, dry, mo odor. 

o 
DC 
O 

DI 

AO- 

s- 64551 SS N/ 1.3 
y 

« Medium brown Poorly Graded GRAVEL with Sand (GP). gravel Oianeter 10 

39SL Io 25 mm, rounded, Denny graOeO. 30% lise to oeOium Sand. mode 
o 
o 

apprneimately 1.0 Im .5 rom. damp, no nomI. 

60- 

O 
Dc 
SD Dc 

OU-D 33601 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson DUD 

SITE: 4h-590 

JOB NUMBER: 9000-107 

LOOPED BY: T. Barrett APPROVED BY: S. htrenn 

DRILLED DY. Alpine Ortling 

METHOD. Air rotary, 6 casing 

BORING NUMBER: 3775 
BORING DEPTH (It): 112 SCREEN LENGTH (It): IO 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

BELL DEPTH ((t); Ill SLOT SIZE (in): 0.008 

WELL DIAMETER (in): 2 FILTER PACK: 40-BO PrePack 

SURFACE ELEVATION (It): 281.6 DATE STARTED: 9/20/AB 

TOP OF CASINO ELEV. (tI): 285.07 DATE COMPLETED: 9/20/56 

YIELD PARTY: NORTHING: 117078.32 

EASTING. 126233.41 

(D 

= - LU 
d Z - 

o 
un 

Lfl on 
9 

- 

9 a 

DESCRIPTION ANO REMARKS BELL DIAGRAI 

- 5C 
aD 
nC o 
o 
DC o 

65- 6455 GS Nf 1.8 

DC o 
Dc o 
Dc o . SW Light brean Well-Graded SAND with Gravel (SW). tine to coarse grained, 

405L with 30% gravel, well to moderately graded, damp, no oder. 

S 

70- 

w. 

a 

N. 

SP ugst brown Poorly Graded SAND (SP). Poorly graded, fine lo nediun 
_ grained. node approximately 0.5 to 1.0 flot, 60% quartz. 20% feldspar, 20% 

5" 8455 69 NJ 2.2 dark, subrouvded, damp, no odor. 
4ISL 

80- - 

OU-D 33602 
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BORING OG 
CLIENT: IJSACE 

PROJECT NAME; FL Richardson OUD 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGGED BY T. Garrett APPROVED 0V: S, ttrersn 

DRILLED BY: Alpine OrdinO 

METHOD: dir rotary, 6 caSing 

BORING NUMBER: 3775 
GORING DEPTH (It): 112 SCREEN LENGTH (It): IO 

BORING DIAMETER in): 7 SCREEN TYPE: Slotted PVC 

MELL DEPTH It): Ill SLOT SIZE (in): 0.008 

WELL DIAMETER (in): 2 FILTER PACK: 40-60 PrePack 

SLIRFACE ELEVATION (It): 281.6 DATE STARTED: 9/20/96 
TOP OF CASING ELEV. (It); 28507 DATE COMPLETED; 9/20/96 
FIELD PARTY: NDRTHING 117078.32 

EASTING. 126233.41 -:-;--- 
.9 DESCRIPTION AND REMARES OIAGR: 

:ELL 

85' 8455) OS N/i 1.4 50 LigSt gray Poorly Graded GRAVEL with Silt and Sand (GP-OH), 65% 4GSL gravel, diameter 0 to 25 err, 29% line In medium sand, 0% fines poorly 
co 

co 
11. 

graded, domo, no odor. 

LI 
1.5 

90- 

o 
o 
It 
co 

co 

Q,. 

o 

u, 

u, 

It 

>1 
o Av 

16455 OS N/ 

o' 
o 
od 
o 
° LitholOgy sane av above, dry Io damp. 

43SL co 

C 
o 

C 
co 

co 

lOO- - - 

OU-D 33603 
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BORING LOG 
CLIENT: STADE 

PROJECT NAME: Ft. Richardson OLIO 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOGGED BY. T. Barrett APPROVED BY: S. Wreon 

DRILLED BY: Alpine Drilling 

METHOD: Sir rotary, 6 casing 

BORING NUMBER: 3775 
BORINS DEPTH lIt). 12 SCREEN LENGTH Ill): IO 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

wELL DEPTH (It): Ill SLOT SIZE lint: 0.008 

WELL DIAMETER (inI: 2 FILTER PACK: 40-BO PrePack 

SURFACE ELEVATION (ff1: 281.6 OSTE STARTED: 9/20/96 

TOP DF CASING ELEV. (ftl. 265.07 DATE CDMPLETEO: 9/20/96 

FIELD PARTY: NORTHING. f707632 

EASTING: 126233.41 

Us 

= - 1 

o 
- a o u 

a- ° L-M eJ o Q O- 

nE DESCRIPTION ANO REMARKS WELL DIAGRAI 

T 

l05 18455 GS N/ 2.4 Lithology same as above, dry. 
44SL OD a- 

a 
(n 
- 

6455f CS NI - 6M Tan Silty GRAVEL (GM), well graded graael, with 20% silt, 10% line sand. 

e0 

110 6465 SS 65 33 G'Ñ Medium brown Well-Graded TRAVEL with Silt and Sand (6W-6M) . 

46SL O apprneinately 20% fractured cobbles, well graded, gravel diameter 4.8 to 
U 75 elm, fine to coarse sand, approxirnalely 5% fines, very dense, 

O saturated, no hydrocarbon odor. 5 Eain Size Analysis: 49% 9raoel, 45% sand. 8% floes 
End of bonns at 112 feet. 
Boring completed as a groundwater Tsnitoring well. 

115- 

20- 

11 __________ 
OU-D 33604 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson QUO 

SITE. 45-SAO 

JOD NUMBER: 9000-107 

LOGGED BY: T. Garrett APPROVED BY: S. dreno 

DRILLED BY: Alpine Drilling 

METHOD: Air rotarY, B casing 

BORING NUMBER: 3775 
BORING DEPTH (II): Ti SCREEN LENGTH (It): IO 

BORINS DIAMETER (irr): 7 SCREEN TYPE: Slotted PVC 

dELL DEPTH (it): 105.5 SLOT SIZE (inI: 0.005 

WELL DIAMETER (in); 2 FILTER PACE: 40-60 PrePack 

SURFACE ELEVATION lt): 279.6 DATE STARTED: 9/21/96 

TOP OF CASINO ELEV. (it): 28200 DATE COMPLETED: 9/21/96 

FIELD PARTY: NORTHIND 117207.21 

EASTING: 125482.82 

o- 
o- 

- (S 
o 

DESCRIPTION ANO REMARKS WELL DIAGRA 

- 

° 

rs 
Gp Thin topsoil surlace. 

o 

r 8466 GS NI 2.6 0 Light gray Poorly Graded GRAVEL wIth Sand (GP). poorly graded. 
4TSL > diameter 4.8 to IS mm, rounded, 208 tine Sand. poorly graded sand, damp. 

r 

o 

no odor. 

Soc 
O Q. S 

IO- 

Sc 
o 
c 

rs 
ro 

o 
-Sc 
o 
Dc 
Sc 
o 
Dc 

. 

io 
V 
o- 

lt. 

Do 

o 
o 
o 

O 
o 
un 

20- 

o 
o 

o 

OU-D 33605 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME; FI, Richardson OUD 

SITE. 45-550 

JOB NUMBER; 9000-107 

LOGGED BY; T. Barrett APPROVED BY. S. Breen 

DRILLED BY; Alpine Drilling 

METHOD; Air rotary 6" casing 

BORING NUMBER: 377G 
BORING DEPTH (It); Ill SCREEN LENGTH (It); IO 

BORING DIAMETER (is); 7 SCREEN TYPE; Slotted PVC 

WELL DEPTH litI: 106.6 SLOT SIZE lin): 0.008 

WELL DIAMETER lin); 2 PILIER PACE; 40-60 PrePanA 

SURFACE ELEVATION (it): 279.6 DATE STARTED; 9/21/96 

TOP OF CAGING ELEV, (1)); 282.00 DATE COMPLETED; 9/21/96 

FIELD PARTY: NORTHING; 117207.21 

EASTING. 125482.62 

22 (0 

s- 

s 

- 

u DESCRIPTION AND REMARKS WL OIdORA 

25- 84551 SS 4/ 1.8 Medium gray Poorly Graded GRAVEL with Sand ISP), poorly graded, new 
48SL '< drill bit tracturing gravels cannot tell size, 25% tine Io coarse sang, well 

O graaea, no lines, damp, no odor. 
Q 
o 
OC 
0< 

,C 
Q 

s. 
>0 

s 
r5 

20- > C o 
N 

'C 
O 
>2 
o 

22v 

2 

>'4 

Q 

SQ 

8455 SS 4/ 1.8 
,°, 

Ldhoingy name an above, dry to damp, no odor. 
485L O 

Sc 
Sc o 

20- 

Sc o 
'C o 
'C 

U_S .._ 

OU-D 33606 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson OUD 

SITE. .15-580 

JOB NUMBER: Saga-107 

LOGGED BY: T. Barrett APPROVED BY: S. Wrenn 

DRILLED BY: AlOme Drilling 

NEfF-IOU. Air rotary, S" casing 

BORING NUMBER: 3776 
BORING DEPTH (it): Ill SCREEN LENGTH (itt: IO 

BORING DIAMETER (in): 7 SCREEN TYPE. Slotted PVC 

WELL DEPTH (it): 08.5 SLOT SIZE (in): 0.008 

WELL DIAMETER (in): 2 FILTER PACK. 40-60 PrePack 

SURFACE ELEVATION (fI): 279.5 DATE STARTED: 9/21/96 

TOP OF CASING ELEV. (It): 282.00 DATE COMPLETED: 9121/96 

FIELD PARTY: NDRTHING: 117207.21 

PASTING: 25452 52 

DESCRIPTION AND REMARKS WELL DIAGRAI 

o 

-------r 
Sc 
'D 

o 
Dc 
'D 
Sc 
'D 

45- 8-455 OS Nl, 1.4 

o 

8W MediAn gray Welt-Graded GRAVEL with Sand (6W). well graded, diameter 
505L 0 4.8 to .10 mm, 30% fine to toaron cand. welt graded cand, dry to damp, no 

odor 
o 

o 
0 

0 
S s- 

0 
52- 2 

o ¿ 

L s-- 

D 

O 

0 
55 8455 65 N/ 2.0 Lithalngy name as above, dry to Adop, no odor. 

5ISL >0 

0' 
o, 
>0 

o 

o 
L 60- 

OU-D 33607 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson - DUD 

5115: 45-590 

JOB NUMBER, 9000-107 

LOGGED BY: T. Barrett APPROVED BY: A. Areno 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, E" casing 

BORING NUMBER: 3776 
BORING DEPTH (Il): Ill SCREEN LENGTH (It): O 

BORING DIAMETER in): 7 ACREEN TYPE: Slotted PVC 

WELL DEPTH (fI): 108.5 SLOT SIZE (in): 0.0DB 

WELL DIAMETER in). 2 FILTER PACK: 40-BD PrePack 

SURFACE ELEVATION Itt): 279.6 DATE STARTED: 9/21/96 

TOP OF CATINO ELEV. (tI): 282.00 DATE COMPLETED: 9/21/99 

FIELD PARTY: NORTHING: 117207.21 

EASTING: 26482.62 
I 

r d - 
- L) 

U) 

n - L) DESCRIPTION AND REMARKS WELL DIA0RA 
D W - 

no 

O O 0 
O 

- - - - - ____________ 
>0 

0 
6455 GS N/ 1.7 i Medium gray Well-Graded GRAVEL with Sand (0W), diameter 4.8 to 40 mIll, 

52SL O well graded. rounded, IS to 20% tine to medium sand, damp, mo odor. 

S 

S 

0' 
D - 

70H 

6455 65 NI. 2.3 
> GP Medium gray Poorly Graded GRAVEL (GP). diameter 4.8 to 20 mm, mode 

53SL approximately 12 mm, unilorm, poorly graded, lOX medium sand, dry, nu 
o 
o 
o 

odor. 

to- 

o 
OC 
o 
'C 
o 
'C -- 

OU-D 33608 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson QUO 

SITE: 45-550 

JOB NuMBER. 9000-lOT 

LOGGED BY: T. Barrett APPROVED BY: S. armen 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, 6" casing 

BORING NUMBER: 3776 
BORING DEPTH (It): Ill SCREEN LENGTH (It): IO 

BORING DIAMETER (in): ¡ SCREEN TYPE: Slotted PVC 

WELL DEPTH (It): 105.5 SLOT SIZE (in): 0.008 

WELL DIAMETER (in): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (It): 275.6 DATE STARTED: 5/21/56 

TOP DF CASING ELEV. (It): 282.00 DATE COMPLETED. 9/21/96 

FIELD PARTY: NORTHING. 117207.21 

FASTING 12646262 

D ifl 

ti 

e.. 

LuJO 
02 

, 

O D C 

u DESCRIPTION ANO REMARKS WELL DIAGRAI 

i 
o 
o 

GP 

o 

o 
o 

6455 OS N/ 1.6 Lithology sann as above. 
54SL 

Sc 
O 

o 
D 

o 
Sc 
o 

Lu 
D 

SO- 

o 
nc o 
2< 
o 
o 
Sc 
o 
o 

SP Medium bIson Poorly Graded SAND (SP). poorly graded, unitornr. no 
gravel, line lo medium. node approximately 0.75 min. dry 10 damp, no 

8455t OS N/ 1.3 odor. 
SSSL 

* 

D 

- 

i 

O 
Io 

OU-D 33609 
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BORING LOG 
CLIENT; USACE 

PROJECT NAME. Ft. Richardson OUD 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGGED 9V: T. Barrett APPROVED BY: S. Wrerin 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, 6 casing 

BORING NUMBER: 3776 
GORING DEPTH (It); ItI SCREEN LENGTH (f)) IO 

BORING DIAMETER (in). 7 SCREEN TYPE; Slotted PVC 

WELL DEPTH (It); 109.5 SLOT SIZE in). 0.009 

NELL DIAMETER (in); 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION lt); 279.6 DATE STARTED; 9/21/96 

TOP OF CASING ELEV. lt); 292.00 DATE COMPLETED; 9/21/96 

FIELD PARTY: NORTHING; 117207.21 

FASTING- 17R4R2 RS - 
I 

0- 
>- u 

j 

!_ !_ 

DESCRIPTION AND REMARKS WELL DIAGRAI 

... 

irS 

o 

o 

r 6455 GS N/ 0.6 

. 

: : 
Lithology saine vs above. 

r 6455 GS N/ 1.4 °. SW Dark brown Well-Graded GRAVEL (0W), witri cobbles, diameter 4.8 lo > 70 
O2SI. 

: 
nm. wetl graded, wet. e., 

li 
t8455l SS 58 2.7 Medium brown Welt-Graded SAND wtth Grave) (SW), with cobOles, Well 

6DSL graded, tine to coarse sand, well graded sand, tines, very dense, 
110- 

I 
saturated, no odor. - 

Grate Stze Analysts: 35% grave). 80% sand, 5% fInes 

End o) boring at Ill feet. 
Boring completed as a grouedwater nonitoring welt. 

115- - 

20- - 

.)U-IJ 3SDIU 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson DUO 

SITE. 45-590 

JOG NIJM8EP, 0000-107 

LOADED BY: T, Barrett APPROVED BO, V. Oreos 

DRILLED BY. Hughes Drilhs 

METHOD. CRE 75 

BORING NUMBER: AP-3779 
BORING DEPTH Itt): 52 SCREEN LENGTH ((t): 

BORING DIAMETER (jo): 9 SCREEN TYPE: 

hELL DEPTH ((1): SLOT SIZE Ic). 

(tELL DIAMETER (jo). FILTES PACK. 

SURFACE ELEVATION ((tI: 290.5 DATE ATARTED: 9/25/95 

TOP OF CASINO ELEV. ((t). NA DATE COMPLETED. 9/26/96 

FIELD PARTY. J. Shapiro NORTHIND: 117,241,03 

EASTINS, 125,851.41 

(o us 

I- 
DESCRIPTION ANO REMARKS HELL DIAGRAM 

l845SGS 7 Meø:urrr brocs Silty GRAVEL with Sand (GM), rujIO cobbles, d:ameler 4.8 lo 
65SL 0 70 so, roasdeA, cell graded, 20% Ene sand, 20% Enes, damp, rs odor. 

84551 SS 11 .3 G1 Med:urr brows Well-graded BRA EEL with Silt (GM-GM). urIS cobIjes, 88SLO drarreter 4.8 to > 70 mm. rounded, medum desse, 0% tse saod, 10% Emes. 

r-J 

O damp. so odor. 
O 

O 
O 
D 

O 
O 
O 

lO 6455 SS 8 .3 LIhology sume as above, dry to damp, es odor. 
O 

l5 6455 
68SL 

SS 35 244 
O 

Ltholooy same as apoum, most, Graue: uze coal, strong drmsml odor and 
cosramoalon 

and I 

18455 0 
89SL o 
(dup) 

O 
o 
o 

o 22t - 

OU-D 33611 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. Richardson OdD 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGGED 5V. T. Garrett APPROVED 9V, V. Wrens 

DRILLED BY. Hsghes Oriltog 

METHOD: CME 75 

BORING DEPTH fl): 52 

BORING DIAMETER in). 9 

WELL DEPTH (It). 

BELL DIAMETER (im): 

SURFACE ELEVATION (fu 

TOP 0F CASING SLAV. lit). 

FIEl D PARTY: J, Shapiro 

BORING NUMBER: AP-3779 
SCREEN LENGTH (ill: 
SCREEN TYPE: 

SLOT SIZE (im): 

FILTER PACK: 

290.5 OSTE STARTED: 9/26/56 

NA GATE COMPLETED: 9/26/96 

NORTHING. 117.241.03 

EUSTING: 125.851.41 

= 

a. DESCRIPTION AND REMARKS WELL DIAGRAM 

LI - W GraV Silty GR9VEL with Sarsd (GM), diaoelet 45 to 0 70 orni, well graded, 

Í 
7OSL 20 5 line to coarse sand, 10-20% sill, cohesive silt, medium dense, dariO, 

strong odor. 

64551 SS 23 66.6 SP Light lo median orni-in Pearly Graded SAND (SP), moderate grading, 
TISL predominantly medium sand, mode approaimately 1.5 rim, some fine, some 

T coarse, thin laminan ot sedation, tAS gravel, rlediUm dense, damp, dIesel 

J :: 

6455 55 46 4 GW'MGM Medoer broom Well-Graded GRAVEL with Silt arid Sand (SW-GM), diameter 
72SL d,9 to u 70 on, 25% Loe to coarse mOnd, 10% Unes, oeIl graded, dense, 

i I 

damp to moist, veak odor. 

o. 
o 
o 

- o. 
0 

6455 SS 29 1.5 Lithmingy same as above 
73SL O 

SP Medium Groan Poorly Graded SAND (SP). medium graimed. mode I to IS 'GWm. 
-J 0 Medium broom Well-Graded GRAVEL uvth Sand (GM), 30% sand, veil 

graded, medium dense to dense, gravel size coal, damp, weak Odor 
n O û, 

Gt ---____ 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME. Ft. Richardson - OSO 

SITE, 45-500 

JOG NUMBER. 9000-107 

LOGGED AY, T. Garrett APPROVED AY' S. 'denn 

DRILLED AY: Hughes Drilling 

METHOD: CRE 70 

BORING NUMBER: AP-3779 
GORING DEPTH (fr): 52 SCREEN LENGTH tr): 

BORING DIAMETER (in): 8 SCREEN TYPE. 

WELL DEPTH (It). SLOT SIZE tint: 

WELL DIAMETER Sn). FILTER PACK: 

SURFACE ELEVATION fl). 250.5 DATE STARTED: 5/26/96 

TOP OF CASING ELES. ((t). NA DATE COMPLETED. 9/20/96 

FIELD PARTY. J. Shapiro NORTHING: 117,241.03 

EASTING. 125.051.41 

Ji 

I 

() 

d 

vn 
n: 

' 

= 
2 

0 

DESCRIPTION ANO REMARKS WELL DIAGRAM 

'' 'M Medium Drown WellGraded GRAVEL with SIlt and Sand 1GWGM), diaoeter 
74SL 0 4.8 to y 70 mm, 25% Une to coarse sand, 10% tines, well graded, medium 

dense to dense, damp to moist, no odor. 
to 

o 
o 
o 

o 
o 

6455 SS 22 .4 Litbolygy same as above, moist, 
1 

75SL O 

ri'o 
o 

o 
o 

0 
6455 SS 32 1.2 LitboIssy same as above 

.... - -_______ 
End sr boring at 52 feet. 

st-.- 

50' 

OU-D jjI 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. Richardson DUO 

SITE, 45-590 

JOB NUMBER: 9000-107 

LOOSED BY J. Shapiro APPROVED 0V: 5. tIrerei 

DRILLED DY. Hughes Drilteg 

'IETHOD. CRE 75, 4.25" 10H00 

BORING NUMBER: AP-3780 
BORING DEPTH (f1): 42 SCREEN LENGTH (It): 

BORING DIAMETER (in): B ACREER TYPE: 

WELL DEPTH (II): SLOT SIZE (in): 

WELL DIAMETER (in): FILTER PACK. 

SURFACE ELEVATION (II): 280.3 msI DATE STARTED: 9/27/98 

TOP 0F CASINO ELES. (II): DATE COMPLETED: 9/27/98 

FIELD PARTY: C. Pelz NORTHIND. 17,218,78 

EASTINO. 125,909.57 

o- o. O DESCRIPTION AND REMARKS tIELL DIEDRO 

B 

"i 'i ."' "ji" Medium broom Well-graded BASO (SW), silty, fine grained saed to pea 
7751 sized gravel, little gravel to r inch diameter, svbrourrded, orse 3 inch 

blocKy gravel 0)150 toO, moist, 

645 SS 5 2,0 . Litbdlogy same as aDsue, gravel Io och diameter, subrounded. no-st 

iOJ! 
SS 24 ' No recovery. 

64551 SS 250 .. Light gray Poorly Graded SAND SP), silly time Io medium grained, little 
79SL coarse graieed sand, little gravel to I inch diameter. ssbrvvnded, meist, 

light gray veatbered hydrocarbon. 

2D . 
oU-D 33614 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardsoe CUD 

SITE. 45-5GO 

JOB NUMBER. 9000-107 

LUGGED BY. J. Shaovro APPROVED BY, S. Mrerrn 

DRILLED BY: Hughes Drilling 

METHOD: UME 75, 4,25 ID MSA 

BORING NUMBER: AP-3780 
BORING DEPTH II): 42 SCREEN LENGTH lIti: 
BORING DIAMETER in). B SCREEN TYPE; 

AELL DEPTH (It): SLOT SIZE (io): 

hELL DIAMETER tiri). FILTER PACK: 

SURFACE ELEVATION lt): 280,3 msI DATE STARTED. 9/27/58 

TOP DF CASING ELEV. it): DATE COMPLETED: 9/27/56 
FIELD PARTY: C. Pelz NORTHING: 117,218.78 

FASTING. 125.ROB PP 

o- ' uL vL 
g 

O 

ni O = . ° ' DESCRIPTION AND REMARKS WELL DIAGRAM 

76 '"T Olive gray welt-graded GRAVEL with Sand (GI), silly, fine Io coarse 
8OSL grained sand, Gravel 10 3 inCh diameter, blocky, Angular, dry. Driller 
and O 

, rioted rocky culling lo 20 feel. 
84551 0 
8ISL 
(duc) o 

o 
O 
o 

25 84551 SS 47 27.7 > Lithology saine ns above, gravel lo 3 inch diameter, lIai, angular. 

I82 O 

36 2 DIme grey lv yeilom-m/oraege, Ilhnlogy vene as above. 

Hvr 
' « Clive gray tu Ioe/ :: i 

lIllo gravel 10 2 rich diameter, blocky, subangular to subrounded, 

013-" 
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HORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. RcherdM,r CUD 

SITE 45-590 

JOG NUMBER: 0000-107 

LOGGED BY: J. Sha:ro APPROVED 9V S. treno 

DRILLED 97: Hughes DriItng 

METHOD. CHE 15, 4 25' 10 HEU 

BORING NUMBER: AH-3780 
RORING DEPTH (tI): 42 SCREEN LENGTH (It): 

RORING DIAMETER (:rs(: 8 SCREEN TYPE. 

SELL DEPTH (f)). SLOT SIZE Sn): 

WELL DIAMETER ):). FILTER PACK: 

SURFACE ELEVATION (fI). 280.3 msI DATE STARTED. 0/27195 

TOP OF CAGING ELEV. (It): DATE COMPLETED, 9/27/RE 

FIELD PARTY: C. Pelz NORTHING. 117,2)8.78 

GUSTING: 125.9G5.D7 

[:. -[-; DESCRIPTION AND REMARKS SELL DIAGRAM 

i I Ohve groy Wellgraded SAND with Gravel 5W). sUly lire lo coarse 
85SL gra:ned, some gravel to I inch diameter, blocky, suDangular, moist. 

End of borirrg a) 42 tee) 

45 

55 

OtJ-D 33616 
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BORING LOG 
CLIENT. JAACE 

PROJECT NAME, F), R<chardson OLIO 

SITE: 45-590 

JOB NUMBER. 9000-IO! 

LOGGED 90. J. ShapIro APPROVED BY: 5. t<lrerlrl 

DRILLED BY Hughes Or/hog 

METHOD. 0114E 75, 4.25 ID MSA 

BORING NUMBER: AP-378 

BORING DEPTH (fI): 42 SCREEN LENGTH (It): 

BORING DIAMETER ):n): R SCREEN TYPE. 

WELL DEPTH (It). SLOT SIZE En). 

WELL DIAMETER n): FILTER PACK: 

SURFACE ELEVATION (II): 280.2 11Sf DATE STARTED. Sf00/Gb 

TOP OF CASING ELES, (It): DATE COMPLETED: 9/00/96 

FIELD PARTY: C. Pelz NORTHING. 117,209.402 

EASTINS: 125.930.32 

1 
s.f 1,) DESCRIPTION AND REMARKS 'fELL DIAGRAM 

B 

45 8 SW Darts Eroso Welt-graded SANO (SW). <lily Ilse to coarse graioed, ro dod. 

88SL a little gravel to finch diameter. rounded, one pIece of 2 inch blocky avel 

¶6455' 

. at the bottom, dry. 

6455 U8791 SS 34 L:thology same as above, moIsI. 

a. 

55 33 0.6 .' Cellos/orange to olIve gray Poorly Graded SANO wills Gravel (SP), sIlly 

88S1 fine sand, some gravel and coarse grovel lragmeots to 2 och diameter, 

blocky, angular, tight, moist. 

15- 3E 52.5 '7 'W Ol:ve qray Well-graded SANO with Gravel (SW), lise to'e grane 
89SL . veil graoed. some gravel to 2 och diameler, blocky, oubrouoded, moIst. 

PIO reodlng cl 4.0 ppm anon spoon opened, slIghI hytlrocar000 Odor 

9091) 
)dup) 

2O 

____________________________________________________________________________________________________ 
___________________'j 

oU-D 33617 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardsorr DUD 

SITE. 45-590 

JOB NUMBER. 90CC-ICi 

LOGGED BY: J. ShaGcs APPROVED BY' 5. HIerre 

DRILLED BY Hughes DriUng 

METHOD. CHE 75. 4,25 ID I-ISA 

BORING NuMBER: AR-3781 

BORING DEPTH It). 42 SCREEN LENGTH It). 

BORING DIAMETER (ro). 8 SCREEN TYPE: 

HELL DEPTH (It): SLOT SIZE (as): 

HELL DIAMETER (irr): FILTER PACE: 

SURFACE ELEVATION (It)' 280.0 msI DATE STARTED: 5/30/56 

TOP OF CASING ELEV. ((t). DATE COMPLETED: 9/30/99 

FIELD PARTY. C. Pelz NORTHING. 117.209.402 

EASTING. 125.539.32 

Lb 

as 
d , 

'C 
L' SL 

as 

r- 
'C . 

E 
DESCRIPTION AND REMARES HELL DIAGRAM 

____*1I645585 
ia Litbology same as aGAve, I-tIle tnt, mortI, 

64SS1 SS 24 3.7 . Lrtbology salee as above. 

3oVU455SS 
A3SL 

24 1.3 ReIIoa/o'e to olive gray CIayey SAND (SC). coarse glaloed sand and 
oeaszed fu lb mOb Dmameter gravel, svbrocsded to rounded, rennst. 

L100rogy same as at 25 feet, Crece DI COAl, murst, 

5.I6455998 
29 IB L thofogy sane as 30 s f 31 42 foot ter al 

40-j 

OU-D 33618 
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BORING LOG 
CLIENT USACE 

PROJECT NOME. Ft. Rçhardson DUG 

SITE 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: J. Sha:ro APERO VED BY S. Wrens 

DRILLED BY: Hughes Dr/fing 

METHOD. CHE 75, 4,25 10 HEA 

BORING NUMBER: AP-3781 
BORING DEPTH (fit: 42 SCREEN LENGTH (fit: 

GORING DIAMETER (irr): B SCREEN TYPE. 

WELL DEPTH (f)): SLOT SIZE EnE 

HELL DIAMETER Err): FILTER PACK. 

SURFACE SLESATION ((t): 28C.2 Osi DATE STARTED. 9/30/56 
TOP DF CASING ELES. (fI). DATE CDMPLETED: 9/30/96 
FIELD PARTY: C. Pelz NORTHING. 117209.402 

EASTINO: 125.938.32 

iDESCRIPTION ANO REMARKS HELL DIAGRAM 

SS 23 1.0 9W Lithology Sarre SS above, some gravel, angular, sorse rounded, moist. 

: 
. sr e End f bo rugat 42f et 

05_1 

il 

013-D 33619 
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BORING LOG 
CLIENT USACE 

PROJECT NAME: Ft. Richardson OUD 

SITE: 45-590 

JOB NURRER: 0000-107 

LOGGED BY: J. Shapiro APPROVED 5Y. 5. Wrerin 

DRILLED BY. Hughes Drilling 

METHOD. CRE 75, 4.25 ID HSA 

BORING NUMBER: AP-3782 
BORING DEPTH fIl: 52 SCREEN LENGTH (It): 

BORING DIAMETER (in): B SCREEN TYPE: 

WELL DEPTH (it): SLOT SIZE (in). 

BELL DIAMETER (im): FILTER PACK. 

SURFACE ELEVATION (t)); 28Q.8 mt) OATS STARTED; 10/Ql/SS 

TOP OF CASINO ELEV. (It): DATE COMPLETED: IO/DI/RG 

FIELD PARTY. C. Pelz PIORTHIPIG; 07253.51 

IVAST1NG: 2h os rn 

DESCRIPTION AND REMARKS WELL DIAGRAM 

-WI-) O O O 

Lit 

O 
O 

- 
v Light brown to olive gray Well-graded SAND with Gravel (SW), silty line to 

I 
96SL coarse grained, some pea sized lo 2.5 inch diameter gravel, subrounded, 

blocky, dry to moist al 0.58 feet. 

64551 SS 20 0.8 .. SP trk brown Poorly Graded SAND (SP), tine graioed, moist. 

SW Dark brown Welt-graded RAPID with Gravel (SW). tise to coarse grained. 
some gravel, pea sized to 2 inch diameter, blocky, subrounded and 
angular dry. 

I2' 6455 SS 42 54.9 Lithology same as above. 
98SL 

Color chango Iron light yellow/orange to yellow/orange and light gray, at 
1111, slight hydrocarbon odor, moist. 

18455 SS 35 2 L ght yello /0 align as ab I tIle clay I ght most 

OU-D 33620 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson 030 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED BY. S. arenn 

DRILLED BY: Hughes Drilling 

METHOD: CME 75, 4.25 ID HSA 

BORING NUMBER: AP-37B2 
BORING DEPTH Itt): 52 SCREEN LENGTH (it): 

GORING DIAMETER (inI: 8 SCREEN TYPE: 

WELL DEPTH (fut. SLOT SIZE tint: 

SELL DIAMETER tint: FILTER PACK: 

SURFACE ELEVATION (it): 280.8 msi DATE STARTED: 10/01/56 

TOP DF CASING ELEV. (it): DATE COMPLETED: 0/01/96 

FIELD PARTY: C. Pelz NORTHING: 117,253.51 

EASTING; 125.925.30 

roe O » E 

O 
vu oe - OE w 

DESCRIPTION ANO REMARKS WELL DIAGRA 

- 
LighI olive gray Well-graded SAND with Gravel (SW), Silty fine to coarse 

I 
IOOSL graines some gravel. to .5 inch diameter, angular Io subroungeg, moist, 

and Inne 2.6 inch piece at the top). 
8455 

- l0& 
(dup) 

25- 6455 SS 38 8.3 . Light olive gray. lithotogy narre as above, gravel to 3 inch diameter. 
tO2SL subangular to subrounded, moist. 

30 84551 SS 29 3.8 g,live gray Clayey SAND with Gravel SC). coarse to nedium grammed sand. 
IO3SL 

sp Aome gravel to I inch diameter, rounded, moist. 

Olive gray Poorly Gradad SAND with Gaeel (SP), silly medium In coarse 8455f 
IO4SL sand, little fine sand, little gravel 1m 5 inch diarimeter, nubrnunded to 
(dup) rounded, mnist to set. Dry, light gray, fractured gravel at 31.17 feet. 

8455! SS 26 5.0 Light yellovi/orange Poorly Graded SAND ISP), oedmun to coarse grarned, 
IO5SL some graVel, gea sized (rounded) to 2.5 inches (blocky, angular to 

subroundedl, node approvmnately t inch dlarreler. wet. 

40- - 

OU-D 33621 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. Richardson 000 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOOSED BY: J. Shapiro APPROVED BY: S. Mrenn 

DRILLED BY: Hughes Drilling 

METHOD: CRE 75, 4.25 10 HG/v 

BORING NUMBER: AP-3782 
BORING DEPTH (fI): 52 SCREEN LENGTH (It): 

BORING DIAMETER (in). B SCREEN TYPE: 

WELL DEPTH (IO: SLOT SIZE (io): 

HELL DIAMETER (io). FILTER PACE: 

SURFACE ELEVATION (It): 280.5 msI DATE STARTED. IS/El/OS 

TOP OF CASING ELEV. (It): DATE COMPLETED. IS/Si/SB 

FIELD PARTY: C. Pelz NDRTHING. 117.253.51 

EASTING l25.9253T 

O- o 

vs 

5 r.0 

5 
vi 

DESCRIPTION AND REMARKS WELL DIAGRAM 

64551 SS 34 .6 SP Light yelluw/urasge Is olive gray Poorly Graded SAND (SP), medium 
IOSSL graised, litIle coarse grained sand, little gravel to 2 inch diameter. 

subrourided, Met. 

6465! SS 57 2.1 Olive gray Poorly Graded SAND with Gravel (SP), medium to coarse 
1075L grained, pea sized gravel, subrounded tu rounded, 1011e gravel Ito 2 inch 

diameters, subrsuodeo, vet. 

6455 SS 60 - Olive gray Poorly Graded SAND with Gravel (SP), medium tu coarse 
] IOBSL graiired, some gravel pea sized (rounded) to 2.5 inch diameter, blocky, 

angular (similar to above, large c000les inlerbedded). 

End of boring at 52 met. 

IIi 

60- 

OU-D 33622 
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BORING LOG 
CLIENT: 0000E 

PROJECT NAHE: Pt. Richardson OUD 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: J. ShaDiro APPROVED BY. S. Wrens 

DRILLED BY: Hughes Drilhng 

METHOD. CRE 75, 425 ID HSA 

BORING NUMBER: P-3783 
BORING DEPTH tI): 27 SCREEN LENGTH fl). 

BORING DIAMETER io): 8 SCREEN TYPE: 

WELL DEPTH (It): SLOT SIZE in): 

WELL DIAMETER Vn): FILTER PACE. 

SURFACE ELEVATION (It): 281.2 msI DATE STARTED: 0/Sl/Be 

TOP OP CASING ELEV. (It): DATE COMPLETED: 10/01/96 

FIELD PARTY: C. Pelz NORYHINU. 117,213.20 

FASTINR 128024 rl - - 
o- 

- n--- - 
î 

_______________________ ____ 
Cr > 

Cr 

. 

Cr 

. 

a Cr o 

i.0 

o 
o- 

DESCRIPTION AND REMARES WELL DIASRAI 

j f6455 SS 2 2.2 SW Dark brows Well-graded SANO with Gravel low), silly line to medium 
10991 . grained, some coarse sand and pea sized gravel, fraSe 2 inch gravel 

rounded, wet. 

6455f SS 15 LB . . Dark brown Well-graded SANO with Gravel (SW). silty fine to coarse 
IIOSL 

: 

w. 

grained. some gravel lo 1.5 ¡scA diameter, subr0000ed, moist. 

1OI96455 

SS 25 372.2.. SP Yellow/orange to ohve gray Poorly Graded 58H13 ISP). silty line to medium 
IIISL 

I 
gro-neo, little gravel lo t inch diameter, subrounded, trace 2 inch gravel. 

and blocky, angular, moist to wet. 

II2SL Litholcay saoe at above, light gray, possibly weathered product, strong 
lOup) hydrocvrbos odor. 

8455 SS 83 2.6 Yyllov/orari5e to olive gray Well-graded SAND with Gravel (SW). clayey, 
113Gb tine lo coarse 5rained, some Oravel lo t inch diameter, subrounded, ocmI. 

Light gray, large, Stocky gravel to 2 inch diameter, angular, occurs at 10.9 
to ti lest ano at tt.2 to ll.4 feet, trisse are traclured and dry. 

20- 

OU-D 
3623 
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BORING LOG 
CLIENT; USACE 

PROJECT NAME; Ft. Richardson OUD 

SITE; 45-690 

JOB NUMBER; 9000-107 

LOGGED BY. J. Shapiro APPROVED BY; S. Wrens 

DRILLED BY; Hughes Drilling 

METHOD; CME 75, 4.25 IO HSA 

BORING NUMBER: AP-3783 
BORING DEPTH (fI); 27 SCREEN LENGTH (fi); 

DÖRING DIAMETER (is); 8 SCREEN TYPE; 

WELL DEPTH (it); SLOT SIZE (irr); 

WELL DIAMETER (is); FILTER PACK; 

SURFACE ELEVATION (t)); 281.2 msI DATE STARTED. 1010(198 

TOP OF CASING ELEV. (it); DATE COMPLETED; (0/01/58 

FIELD PARTY. C. Pelz NORTHING; 117,2(3.20 

BASTING: 125.024.37 

a- o. '- 

z 
o. 

a 
C-) DESCRIPTION AND REMARKS WELL DIAGRAI 

a__ U 
-j 

U 
j in 

i O 
- 

O 0 
o 
vo - 

SS 25 1.9 Yeltow/orasge to uhve gray Well-graded SAND with Gravel (Ott), clayey, 
I14SL tise to coarse grained. surre gravel (/4 (o 2 isch diameters, angular, 

moist. One inch "C)usp" of yetow/Orasge silt, dense, dry, occurs at 20.83 
. teet. 

25- 6455! SS 35 0.5 "ji" Tehow/orasge to olive gray Poorly Graded SAND with Gravel (SP), clayny. 
II5SL coarse to medium grinned, some gravel to 2 inch diameter, rounded, moist, 

I blocks of light gray gravel at 26.58 to 25.75 feet, and again at 26.08 to 
28.25 feet, dry. 

End of boring at 27 feet. 

30- 

35- 

40- 

-_- - ________ 
- 

OU-D 
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BORING LOG 
CLIENT: AGACE 

PROJECT NAME. Ft. RicharDson DUO 

511E. 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapoo APPROVED BY: S. fileur! 

DRILLED BY: Hughes Drilling 

METHOD: CME 75, 4.25 ID HSA 

BORING NUMBER: AF-3784 
BORING DEPTH (It): 37 SCREEN LENGTH (f)): 

GORING DIAMETER En): B SCREEN TOPE: 

HELL DEPTH (it): SLOT SIZE En): 

HELL DIAMETER :11). FILTER PACK: 

SURFACE ELEVATION (f)). 280.3 msI DATE STARTED: (0/02/GE 

TOP DF CAGING ELEV, (f)): DATE COMPLETED. 10/02/96 

FIELD PARTY. C. Pelz NORTHING. ((7,072.75 

EASTIND. l25,R77,04 

DESCRIPTION AND REMARKS HELL DIAGRAI 

¿i 8 0.7 ' SP Dark brause Poorly Graded SAND with Gravel (SP), sVty fine tu medwm 
II6SL rained. some pea sized gravel Io 2 inch diameter, subangular Io 

subrounded, trece roots, dry. 

6455 SS 36 2.7 . SW Yelloc/orange Well-graded SAND (5W), sVty, line to coarse grained, 1411e 

gravel Io 2 inch Oametet, angAlar, dry to moist. 

IO 1 64551 SS 30 4.3 . . LAhology tane as above, tIght. 
118CL w 

- and 
8455! 
IIOSL 
(dup) 

.8455 
I2OSL 

SS 34 5.6 i" Light bellsvs/srange P00117 Sladed SANO with Crave) (SP). clayey, ned:un 
to coarse graned, some gravel 3/4 to 2 inch darseter, subrounded to 
subangular, some f:ne sand n bottom 7 inches, IS to 15,33 feet vet, 15.33 
to 16.5 tee) mos(. 

2O- -- 
SW 

OU-D 33625 
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BORING LOG 
CLIENT: USATE 

PROJECT NAME: Ft. Richardson OUD 

SITE: 45-SSO 

JOB NUMBER: S000-lD7 

LOGGED BY: J. Shapiro APPROVED BY: S. Areno 

DRILLED BY. Hughes Drilling 

METHOD: CME 75. 4.25 ID HSA 

BORING NUMBER: AP-3784 
BORING DEPTH (f)): 37 SCREEN LENSTH (It): 

BORING DIAMETER (io): 8 SCREEN TYPE: 

WELL DEPTH (It): SLOT SIZE (io): 

WELL DIAMETER (in). FILTER PACE: 

SURFACE ELEVATION (f)): 280.3 msI DATE STARTED: 10/02/96 

TOP OF CASING ELES. Ifs): DATE COMPLETED: 0/02/96 

FIELD PARTY: C. Pelz NORTHING: II7,072.75 

PASTING. 2587704 

= E 

- DESCRIPTION AND REMARKS WELL DIAGRA1 

B 
- 

64551 i. yevow/orange to olive gray Well-graded SANO )SW), clayey, lise lo 
I2ISL coarse grained, filtie grave) to l-I/2 inch diameter. subrounded lo 

subamgular, trace cobbles lo 4 inch diameter. subrounded, moist. 

- 
Lens of clavey pea sized grave) lid to 1/2 inch diameters, subrocnded. 

25- 6455 SS 32 .9 Light yellow/orange Well-graded SAND With Grove) (SW), clayey, line Io 
122SL . . coarse graioed, some gravel mostly pee sized: 1/4 frousded) Io l-1/2 inch 

: 
)suOrouoded). trace cobbles, blocky, angular, moist. 

SS 29 2.2 SP Yellow/orange to olive gray Poorly Graded SANO (SP), clayey, coarse to 
123SL medium grained, little gravel to 2-inch diameter. subrounded fo 

subangular, moist. 

Lithology same as above, fine sandal 3l to 31.33 feet. svbrovnded to 
. svbaogvlar gravel to 2-inch diameter, mois). 

s 6455 SS 36 2.3 Yellow/orange to olive gray Poorly Graded SAND with Grave) (SP), c)ayey, 
I24SL fine to medico graimed, some gravel to I-inch diameter, subrounded, one 

cobOte (3 inches). flat. svbrousded, moist. 

End vi boring at 37 leet. 

.10- 

OU-D 33626 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardson OUD 

SITE: 45-560 

JOB NUMBER. 5000-tOT 

LOGGED 6V: J. Shapiro APPROVED BY: 5. 'lleno 

DRILLED BY: Alpine DrIlling 

METHOD: Air rotary, 6" casing 

BORING NUMBER: AP3789 
BORING DEPTH Ut): 117.5 SCREEN LENGTH (Itt: IO 

BORING DIAMETER tin): 7 SCREEN TYPE: Slotted PVC 

HELL DEPTH It): 117.5 SLOT SIZE (in): 0.006 

HELL DIAMETER Sri). 2 FILTER PACK: 40-BO Propaclu 

SURFACE ELEVATION (tt): 285.4 OSTE STARTEO: /30/07 

TOP OF CASING ELEV. (lIt: 266.65 OSTE COMPLETED. 1/31/97 

FIELD PARTY: J. Shapiro SOOTHING. 116639.27 

EASTING: 126732.86 

0- cJ J O 

(D 

Z 
us 

a 
S 

B 

DESCRIPTION AND REMARKS WELL DIAGRA 

L-- 

- - ________ - 50 bloca Poorly spaded IOHAVbL w1I6 Sand taP>, gravel to inch. su6avgular 
to subrounded, and tine to medium sand, dry. 

Os 

o 
o 

o 
N- 

>0 o 

o 

o 
o 
0< Q O 
o a a 

87455 OS MI 1.0 L:ht 01:5e 5165 Poorly GrAed StONO with Granel (SP). coarse vasA (little 
>SSSL tac sand), and gravel /4-3/4 Inch diameter, angular, dry to nl:ghtly > 

noist. ' 

1 

io-i 

2O ---- 

oU-D 33627 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson ODD 

510E. 46-590 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED BY: 9. hrenn 

DRILLED MY: Alpine Orilhng 

METHOD: Air rotary, B" caning 

BORING NUMBER: 4P3789 
BORING DEPTH lIt): 11.5 SCREEN LENGTH (11): lO 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

WELL OEPTI-t (It): 117.5 SLOT SIZE (in): 0.00E 

HELL DIAMETER (in): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (It): 285.4 DATE STARTED: /30/97 

TOP OF CAGING ELEV. (It): 288.65 DATE COMPLETED: 1/31/97 

FIELD PARTY: J. Shapiro NORTHING: 116938.27 

EASTING: 126732.88 

50 > . fl . DESCRIPTION AND REMARKS WELL DIAlARA 

- 
7455 ,3i NI TF Light olive gray to medium light gray Poorly Graded GRAVEL with Sand 
156SL °°,, (GP), subrouoded and angular (possibly fractured from drilling), some 

'C 
coarse to medium sand, angular to subrounded, trace fines, dry. 

'C 
'C 
o o 

25- 

oc o 
',in,< 

'C 
o 
'C o 
Dc o 
o 

Sc o_ 
-9 
n, 

30- r 97455: SS N/ .0 

o 
Olive gray Poorly Graded SAND with Gravel (Sè), mediun sand, little fine 

50 

.H .. 
I5TSL sand, trace tines, sane gravel mostly 3/4 inch dianeter, ranges from 1/4 ¿i 3f 

fo I inch dieneters, subengular lo subrounded, moist. 

us- -- 
- - I - OU-D 33628 
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BORING LOG 
CLIENT; USACE 

PROJECT NAME: Ft. R,ohardsonn OUO 

GITE; 4E-580 

JOB NUMBER. 0000-107 

LOGGED GV: J. Shap:ro APPROVED BY. V. Wrenn 

DRILLED BY: AlOme Drilling 

METHOD. Air rotary, 6" casing 

BORING NUMBER: 4F3789 
BORING DEPTH If): 117.5 SCREEN LENGTH (Il) IO 

BOBINO DIAMETER (in): 7 ACREEN TYPE. Slotted PVC 

WELL DEPTH (It): 117.5 SLOT SIZE (in); 0.008 

WELL DIAMETER (:01. 2 FILTER PACK: 40-BO PrePack 

SURFACE ELEVATION (Il): 285.4 DATE STARTED; 1/30/87 

TOP DF CASING ELEV. (It). 28855 DATE COMPLETED. 1/31/87 

FIELD PARTY: J. Shniro NORTHING: 11B939.27 

EASTIND: 126732.88 

-i 
OESCRIPTION ANO REMARKS WELL DIVORA 

- 
974551 tAS i7 11 SP Lithology sarre as above. nimmt. 
I5BSL 

45- - 

a. 

97455 05 N/ .2 Light gray Poorly Graded SAND with Gravel (SP), coarse sand and gravel 
1595E lo 3/4 inch diameter, looks like crushed stone, angular, dry. 

ci 

Vi 

55- - 

60- - - - - 

- - - - _________________________ OU-D 33629 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. Richardson DUD 

511E: 46-590 

JOE NUM9ER: 9000-107 

LOGGED ET: J. Shapiro APPROVED ET: 5. Wreon 

DRILLED ET: Alpine Drilling 

METHOD: Air rotary. 6' casing 

BORING DEPTH (It): 17.5 

BORING DIAMETER (irr). 7 

WELL DEPTH (fI): 17.5 

WELL DIAMETER (in): 2 

SURFACE ELEVATION (If): 

TOP OF CASING ELEV. (Il). 

FIELD P#RTT: J. Shapiro 

BORING NUMBER: AP3789 
SCREEN LENGTH it): IO 

SCREEN TTPD: GlotteS PVC 

SLOT SIZE (io): 0.008 

FILTER PACK: 40-60 PrePack 

285.4 DATE STARTED: 1/30/97 

288.65 DATE COMPLETED: 1/31/97 

NORTHING: 116939.27 

EASTING: 26732.86 

>- d o O 

si In 

-J LU 

z 

z a: < 

In 
o 

. 

o o- 
i i 

O 
DESCRIPTION SlID REMARKS WELL OIAGRAI 

In ni O) W 

P ii455 OS i7 T Olive gray Poorly Graded SAND (SP), fine to oediAm sana, trace coarse 
16051. sand, dry. 

65- 

o_ 

O 
o 

07455 OS NI 1.8 Well-Graded GRAVEL udIti Sand (OW) gravel to t-1/2 inch diameter, TT 
I6ISL >co angular and rounded, oeil graded, and fine to medium sand, mocil graded, 

( 
.E 

OD 

o oc 

dry. o-- 

15- 

oc 

0 oc o 
Dc o 
'C 

00- 

'C 
O 
Dc o 
DC 
O -- 

013-D 
,u." 
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BORING LOG 
CL(ENI: USACE 

ROJCCT NAME: Ft. P,Vhardsvn DUD 

511E. 45-590 

JO8 NUMEER. 5000-107 

LOADED 00. . Shapiro APPROVED AY: S. Areno 

DRILLED BY: AlEen DnlI:ric 

METHOD Arr rotary, A cavilo 

BORING NUMBER: AF3789 
GORING DEPTh 1ff): I'7.5 SCREEN LENGTH (it): O 

MOPING DIAMETER fe). P SCREEN IYPE: Slotted PVC 

SELL DEPTH (ti): 117.5 SLOT SIZE (inI; 0.008 

SELL DIAMETER (in): 2 FILTER PACK: 40-AO PreFacE 

SURFACE ELE VAT ION (Ii): 285.4 OSTE STARTED. /30(57 

TOP OF CASING ELEV, (11): 288.65 DATE COMPLETED: 1/31/RI 

FIELD PARTY: J. Shaoiro NORTHING; 116539.27 

EASTING; 128(32.86 

0, r 0: 01 

z 0: r, 0: 

ow0 
01 Oil 

1)1 

01 

01 0 01 

U DESCRIPTION UNO REMARKS SELL 0165849 

924551 17 T YT Olive gray RooMy GrAded GRAREL with Sand (OPI, fine 9rovel lfd to (2 
1825L 

o 
inch diameter, subarlçillar to srjEroUrrded, and fine Io medium sand, dry. 

Ai 
o 
o 

Ac 
AC 
o 

8f- Ao:; 

o Ac 
o 

o 
o 
iO 

o 
97455GS 5/ 2.2 Olive oray Poorly Graded GRAVEL with Send (GP). gravel to t inch 

.01 

16SSL I 
diaienter, vubarrg.Jlar, (nonio grAded. Sod fine fe medium sand, little .0 

o coarse sand, moist, 
_1< 

IC 

ro 

iN 

05 

o, 

01 

ML Clomps vr dark gray l'ne body iII, noist. in cuttings at 96 teet. 

I - 
OU-D 33631 
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BORING LOG 
TUENT: JSACE 

PROJECT NAME: Ft. Richardson ODO 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED BY: S. treno 

DRILLED BY: Alpine Drilling 

METHOD: Air rotary, 6' casing 

BORING NUMBER: 4P3789 
BORING DEPTH It): 117.5 SCREEN LENGTH (It): IO 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH (fIl: 117.5 SLOT SIZE (in). 0.006 

WELL DIAMETER (in(: 2 FILTER PACK: 40-RO PrePack 

SURFACE ELEVATION (fIL 285,4 DATE STARTED: /30/97 
TOP OF CASING ELEV. (ft(: 280.65 DATE COMPLETED: (/31/97 

FIELD PARTY: J. Shapiro NDRTHING: 116939.27 

EASTINfY- 126732.86 

v.1 O DESCRIPTION AND REMARKS WELL mAGRA) 

- 
O 
= u) (n 

o 
u) 

o 
o- u) 

l 1i7 Dark gray Silty SANO with GRAVEL (SM). silty fine sand, little gravel to 
1645L 314 inch dianeter, subaogular, poorly graded, clunpo of silt (almost looks B 

like fice gravel, rouoded but can break apart), moist. 

Boulder froc approoir,ratefy lOt to 103.5 ft 0go. 

C.) 'u) 

u) 

05 

97455 OS NI 0.0 
- 

i SW Light gray Well-Graded GRAVEL (BM). gravel to i rich, well graded, O subangulal to sabrouodcd, some apparently broken by roller bit, dry. 

3 T: o 
Encountered water curing grilling at approximately f12 feet. .9 

SS 137 0 Light olive gray Poorly Graded GRAVEL with Sand (GP), subrounded gravel 

r 
I6SSL IO to I inch diameter, poorly graded, couple of blocky. sobrounded pieces to 

2-1/2 inches. aod fine t o medium sand, some coarse sand in bottom 3 
n iochet. trace silt, dense, saturated. 

o Grain S(ze Analys)s: 66% gravel. 33% sand, 3% fines 

n 
O Oritled to 17.5 feet, cuttings gravel op to 2 inches, subrounded, wet. No 

indication st any silt unit. 

End of boring at ff7.5 feet. Boring completed as a groaedwater 
monitoring well. 

120- 

__J___._______ I I ____________________ 
ii632 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Rrchardson QUO 

SITE. 40-590 

JOB NUMBER: 9050-tOT 

LOGGED BY: J. Shapiro APPROVED BY. A. Wrerrrr 

DRILLED BY: VIOrne Drirlrng 

METHOD: Arr rotary, 6" casrng 

BORING NUMBER: AP3790 
BORING DEPTH (it): 80.5 SCREEN LENGTH (fi): IO 

BORING DIAMETER rn): T SCREEN TYPE: Slotted PVC 

WELL DEPTH (It). SLOT SIZE (in): 0.008 

WELL DIAMETER rn): 2 FILTER PACK. 40-60 PrePack 

SURFACE ELEVATION (it): 292.2 DATE STARTED: 2/i/97 

TOP OF CASING ELEV. It): 294.98 DATE COMPLETED. 2/3/97 

FIELD PARTY: NDRTHING: 07078.33 

EAStING: 27493.77 

a.. a. 

vi vi °- vi 
w 

r-) DESCRIPTION ENG REMARKS WELL DIAGRAM 

- - - - 
: : : 

SM Grass surface dark broan Silty SAND (SM), fine sand, dry. 

OW Welt-Graded GRAVEL (0W), draneter 10 2 inch, Subrounded to suboogular, 
O veil graded, dry, cuttings lvrsual on cuttrngs). 

ro 

O, 

ro 
G 

O ri 

10 97455 GS PU. 0.0 '. SP Dark gray und olrve gray Poorly Braded SAND with Gravel (SP), coarse 
IB SL sand and gravel angular tO t inch, well graded, dry, tragnents from G 

drrllrng (yE Au 

20- i. 

OC-D 33633 
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BORING LOG 
CLIENT; 0310E 

PR0ET NAME: FL Rcharlson DUO 

SITE; 45-390 

0B NUM8E 9000-107 

L022BO AY: J. ShaoirD APPROVED BY: 5. inv 
DRILLED BY: Alpine Diilkrlg 

METHOD; dir fotarY, A" riasing 

BORING NUMBER: AP3790 
BORING DEPTH (lii: 30.5 SCREEN LENGTH (It): 10 

BORING DIAMETER (ri 7 SCREEN TYPE: Slottco PVC 

wELL DEPTH (It): SLOT SIZE tri); 0.008 

WELL DIAMETER (io): 2 FILTER PACK: 40-60 PrePçk 
SURFACE ELETATION (fI); 292.2 DATE STARTED; 2/I/97 

TOE OF CASING ELEV. (It); 29498 DATE COMPLETED; 213197 

pian PARTY NOPTHIPSG, 117075,33 

DISTINO; 121403,17 

us Z - 
: 

te. a 
- ci DESCRIPTION ANO REMARKS WELL 0153RA 

ci W U 
w 

D O W 
w 

!i i 1 ' Litholugy Griulor IC above, 1in IS Coarse sand, cell graded, Well-Graded 
IOBSL . SANO with Gravel (SR), dry. 

25- - 

A. o 

30 37-455) GS NI 0.5 .-. DIve cray Poorly Gladed SANO with Silt and Gravel (SP-3M), rTediIi 
15991. Coarse Sand, LIlIe Silt, and gravel la I (rich, oçuIar, 1/4-1/2 neF 6 

subiOurlOCO, Roll graded, moist. H. 

05- 

SO- - --- 

- - _ j_ OU-D 33634 
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BORING LOG 
CLIENT. AGACE 

PROJECT NAME. Ft. Richardson CUD 

SITE; 45-5GO 

JOB NUMBER. 5000-107 

LOGGED BY: J, Shapiro APPROVED BY. S. Wrens 

DRILLED BY: Alpine UnIting 

METHOD; Air rOtary, 6' caSing 

BORING NUMBER: AP3790 
BORING DEPTH Itt); 80.5 SCREEN LENGTH Itt); IO 

BORINS DIAMETER (in); T ACREEN TYPE; Slotted PVC 

HELL DEPTH Ittt. SLOT SIZE (ro); 0.008 

HELL DIAMETER (inI; 2 FILTER PACK. 40-60 PrePack 

SURFACE ELEVATION Itt); 282.2 DATE STARTED; 2/I/97 
TOP CF CASINO ELEV (III' 204.58 DATE COMPLETED; 2/3/87 

FIELD FORTY; NDRTHING; 17078.33 

FASTIIJA' 97os CC 

b 5c a I 

or 
w 

a 

Z 
o, 

a 
in a 

a 

O 
o- 

a 

b 
DESCRIPTION ANO REMARKS WELL DIVORA 

t,t w i7 ir 5P Olive gray Poorly Graded SAND (SP), tise to medium sand, trace gravel to 
I7OSL 1/2 inch diameter. subarigular to subroumded, dry to moist. 

45- - 

97455 95 N/ 4.4 ' iïray Welt-Graded GRAVEL With Sand (OW), gravel fine to t-1/2 inch. 
!TISL 0 suboogular to nubrounded, well graded, Sod mediun send, dry to noint, in 5 

o 

o 
o 
o 

o 
huH 

o 

o 

o 

o 

601 

3363g 
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BORING LOG 
CLIENT; USOnCE 

PROJECT NAME; Ft. Richardson OLIO 

SITE; d5-590 

JOB NLIMBER; 9000-107 

LOGGED BY; J. Shapiro APPROVED ET; S. areno 

DRILLED BY; Alpine Drilling 

METHOD; Air rotary, 6 cn$055 

BORING NUMBER: 4P3790 
BORING DEPTH litI; 80.5 SCREEN LENGTH litt; IO 

BORING DIAMETER tint; T SCREEN TYPE; Slotted PVC 

WELL DEPTH lftt; SLOT SIZE lint; 0,008 

WELL DIAMETER inI; 2 FILTER PACK; 40-RO PrePack 

SURFACE ELEVATION (tit; 252.2 DATE STARTED. 2/i/57 

TOP OF CASING ELEV. Itt); 294.98 DATE COMPLETED; 2/3/57 

FIELD PARTY; NORTHING; 117078.33 

FASTINO 12740f 77 

(D 

- vi 
d Z - 

- a 
nr 

O (0 0' . nr . Lt DESCRIPTION bNl) REhISRES WELL DIAGRA] '-uJu (0 0- 

w o - 
rSS 0.0 Olive gray Well-Graded SAND with Gravel (SW), tine Io coarse sand, well 

"f" IF2SL graded, snore Srm granel to 3/4 inch diameter, angular to oobangolar, 
dry. 

.. 
C 

Q. C .. co 

65 
.. 
0. 

"n 
o 

to 

C 

70- 97455 SS MI. 0.0 Olive gray Poarlp Graded GRAVEL with Sand (GP). tine gravel Im 3/4 inch, 1T 
173SL subrounded to vobavgolar. some possibly fractured by drilling, lilIle line to Sr vednrv sand, dry. : 

o 

2. 

Q, - 
- 

o - 

o n 
'n 

- Sc 

° Measured water level at 75 feet. 

or LS 

OC 
so 
OC - 

GB MI 0.0 .'U s':Ñ Poorly Graded SAND with Silt ISP-SM). tine sand cuttings, gravel 

'fT 

approximately i inch. little finen. 
7455 SS 83 0 ML Olive brown SILT with Sand (ML), line sand grading to very fine to fine 

I7SSL jJ, sa d th nIe Ianr vae f clay I girt dry Cot cha ge r UI e g y n 

Graf S ne Analy s 85% $ft iOX clay 28% and 

OU-D 33b3b 
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BORING LOG 
CLIENT: USACE 

PROJECT GAME: Ft. Richardson 000 

510E: 45-590 

JOB NUMBER: 9000-loi 

LOGGED BY: J. Shapiro APPROVED BY: S. treno 

DRILLED BY: Alpine Orilhog 

METHOD: Air rotary, 6' casing 

BORING NUMBER: 4P379O 
BORING DEPTH titI. 80.5 : SCREEN LENGTH (Itt: IO 

ROPING DIAMETER tint: 7 SCREEN TYPE: Slotted PVC 

SELL DEPTH Itt): SLOT SIZE tint: 0008 

SELL DIAMETER (In): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (It): 292.2 DACE STARTED: 2/i/97 
TOP OF CASINO ELEV. (It): 294.98 DACE COMPLETED: 2/3/97 

FIELD PARTY: NORTHING: 117076.33 

EASTING: 27493.77 

t 

t In in 
9 
t 

-i-li- 

9 
s t 

DESCRIPTION AND REMARKS WELL DIAPRAI 

- - - - - - 
End of Poring at 90.5 feet. 
Boring completed as a graundaater monitoring cell. 

o- Oueot:onaEle PIO reading, 

85- 

toi 

9f, 

loO 

OU-D 33637 
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BORING LOG 
CLIENT: USAGE 

PROJECT NAME. Et. Richardson OUT 

SITE. 704 

JOB NUMBER. 9000-107 

LOOSED BY. J. ShaSirn OPPRO VEO BY: S. Brern 

ORILLES BY: Hughes Uniting 

METHOD: CME 75, '1.25 ID HSA 

BORING NUMBER: 4P3864 
BORINS DEPTH fl): 42 SCREEN LENGTH till: 
GORING DIAMETER (in): 8 SCREEN TYPE: 

HELL DEPTH titi: SLOT SIZE (In): 

WELL DIAMETER Ls): FILTER PACK: 

SURFACE ELEVATION (fi); DATE STARTED. 9/30/97 

TOP 0F CASINO ELEV. (It): DATE COhIPLETEU: 9/30/97 

FIELD PARTY: M. Field NORTHING: 116,999.67 

EASTING: 128.142gB 

(° 

b- 

= 
z 
o 

o r-2 

! 

O 

r-v DESCRIPTION ANO REMARKS WELL OIdORA 

- 
6W Drilled ahead tu 5 ft bgs ground surface was disturbed during uncove 

o rrng nf dryweil. 

0 

0 
7870 SS f2 .6 Dark brown Well Graded GRAVEL with Sand (6W), gruseln lid" to 2". well 
OO1SL 0 gradeS, subrounded, urlO medIum io coarse Sand. some Sf11 in lop 6", 

moist. 

LB 
0 . rrwwResampied loteroal 10/I/67 and subettted for aflalySe5W NOI 
0 ennugr r Ist spoor, drove additIonal spoon. 

30' 

IO' 7B70 SS 28 0.8 Yellou:sh-orange, Liihology as above, moIst. 
OO2SL O 

27.4 eRRResaopted interval 0/1/97 and submitted for ana)yseswww 

o 
15' 7870 SS 38 0.0 Yelionrsh-nrange lo green:sh grad at IT", l:thnlogy as abone, mo:St. 

003SL 
and 

7870 0 
OI2SL I 

(dap) o 

0' 

0' 
- -""- 

'-'U-I' jjbj 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Runtraroson OUD 

SITE. 704 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shap3ro APPROVED BY. S. Wrens 

DRILLED BV. Hughes Drdlirrg 

METHOD: CHE 75, 4.25 10 HSA 

BORING NUMBER: AP3864 
BORING DEPTH (It): 42 SCREEN LENGTH (It): 

BORING DIAMETER (un): 8 SCREEN TYPE: 

WELL DEPTH (It): SLOT SIZE (in): 

WELL DIAMETER (in): FILTER PACK: 

SURFACE ELEVATION (It). DATE STARTED: 9/30/97 

TOP OF CASING ELEV. (It): DATE COMPLETED: 9/30/97 

FIELD PARTY. M. Field NORTHING: 116.898.87 

LASTING. 128.142.98 

un 

5-5- - 

03 

u. 

un 

35 0) °' 03 

DESCRIPTION AND REMARKS WELL DIAIORA 

- 
Yo.Th 'ö ö" 11 Yeuuwish-orunge, ktholngy sume us above, bits ut coal, moist. 

I 
OO4SL O 

>0 

0 
o 
o 

25- 7B70' SS 33 0 
> Yellowish-orange, lithology similar to above, increased amount ut gravels. 

OO5SL O sizes at F' and 3", blocky, puonS graded. 
ana O 

7870. 0 
OO9SL 

O 

0' 
3 

0 
30 7970 SS 33 0 

0 
Sane l:thulngy as above, gravels tn 2, mount. 'Large chunk ot coal at 6". 

008SL ;:'; Poorly Graded SANO with Silt and Gra;el (SP-SML 

17870 medium sand, and gravel 911/2" and 2", subruunded. poorly graded, little 

OIOSL . 
sit, mount. 

o 
o 

7670 SS 49 0 0 YelloWish-orange Wet) Graded GRAVEL With Silt und Sand (0W-GM). 
OOTSL 3 gravels 1/2" to 2", subrounded. block y, well graded, and medium to coarse 

>0: 
sand, little sdt. moot. 

>0 

>0' 

0' 

30- '-a- 
SP-SI 

_flJ-I) jjtj 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: FL Richardson DUD 

SITE: 704 

JOB NUMBER, 9000-107 

LOGGED BY. J. Shapco APPROVED BY. S, Wrens 

DRILLED BY: Hughes Drilling 

METHOD: CHE 75, 4.25 ID HSA 

BORING NUMBER: AP3864 
BORING DEPTH (fIL 42 SCREEN LENGTH (It): 

BORING DIAMETER (in): 8 SCREEN TYPE. 

tELL DEPTH (fi): SLOT SIZE (er): 

HELL DIAMETER (o): FILTER PACK: 

SURFACE ELEVATION (fi): DATE STARTED. 9/30/97 

TOP OP CASING ELEV. (fIl: DATE COMPLETED: 9/30/97 

FIELD PARTY: M. Field NORTHING: 116,999.67 

EASTING: 128.142.98 

_wo 
LS Lt 

V) 

. 

Z 
05 - 

o o- 

sr 

r-r 

O 
Lt 

DESCFIPTION AND REMARKS WELL DIAGRAM 

1 1 7870 2E SS O SP-SM tellooish-orsngm Poorly Graded SAND with Silt and Gravel (SP-SM), 

i 

Sdod, and gravel to C, subrounded. 

r Ldholsgy similar lo 35 interval. 

I Bottom of auger hole at 40 ft bgs, last sample at 40-42 ft bgs. 

Ion 

- 

60 

- - OU-D 33640 
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BORING LOG 
CLIENT ASACE 

PROJECT NAME. Ft R:çhardsorl CUD 

SITE. 45-590 

JOB NUMBER: 9000-IST 

LOGGED BY. C. Basye APPROVED BY: S. Wrens 

DRILLED By. Tester Or4hng 

METHOD: Air rotary (ODDS), 7" castng 

BORING NUMBER: AF3870 
BORING DEPTH (II) 120 SCREEN LENGTH t)). 10 

BORING DIAMETER (,n): 7 SCREEN TYPE; Slotted PVC 

6ELL DEPTH (It): lOi SLOT SIZE (;n): 00DB 

6ELL DIAMETER (;s(: 2 FILTER PACE. 40-60 PrePack 

SURFACE ELEVATION ((t). 275.1 DATE STARTED: /8/99 
TOP OF CASING ELEV. ((t): 277.96 DATE COMPLETED; 1/12/98 

FIELD PARTY: T Barrett NORTHING: 17355.23 

EASTING: 124922.RR 

I 
. U ° 

DESCRIPTION ANO REMARKS WELL OIAGRA 

w 
o, - 

, -'T Welt-gradeS GRAVEL Willi SanS 6W), suDrounded to angular grave), sand 
o 

O 
have silt Coaling, less than lOG tines, moisI. no odor. 

Q 
.5 

o 
o 
o 

o 
o 

5- Gi1 
o 
o 
So 

o 

o0 

IO- 8455 GS 0.1 
0 Well-graded GRAVEL with Silt and Sand (6W-GM), gravel io sobroosded lo 

, 

0O)SL O rounded basalI to 3/4" 419051er, rIlt -IsaIrlerIng rInd I/B" to /4" 1GO. 'V 
and S Sand made up of Gasoil, quartz, sorne Espar, rounded to subrounded, sit 

I8455 coalIng on grelot. Some dark gray organic sandy sIft OasIs. on odor, 
OO2SL o 501St. 

Grain Size Ana)ysis: SIB Gravel, 41% Seed, 7% tises, 

o 
o 

i 
o' I5C 

SW-SM 

1±11 _-- 
OU-D 33641 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardson DUO 

SITE. 45-590 

JOB NUMBER, a000-107 

LOGGED BY: C. Barye APPROVED Et?. S. Areno 

DRILLED M'I: Tester Drilling 

METHOD: ¡vit rotary (00ES). 7" casing 

BORING NUMBER: AP3870 
BORING DEPTH (It): 20 SCREEN LENGTH (Ill: IO 

BORING DIAMETER (in): 7 SCREEN TYPE: Clotted PVC 

WELL DEPTH lU: 107 SLOT SIZE (in): 0.006 

WELL DIAMETER (in): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (f1): 215.1 DATE STARTED; 119/98 

TOP OP CASING ELOy. lt): 277GB DATE COMPLETED. 1/12196 

FIELD PARTY: T. Barrett EIDRTHIIIG: 117395.23 

EASTING: 124922.88 

o- oL 

(0 (0 (0 

'-t DESCRIPTION AND REMARKS 

- 

WELL DIAGRAI 

- - - Sl Dark gray/black Well-graded SAND with Slit SW-SM), sand with silt 
CIVIlS. SOC arvgulorlsubangular, 50% subrovrided. moist, no odor. 

OS NR Weti-raded6RAVEL )WI, gravel with minor sand, gravel uo to 11/2 iS. ' 6W 
O diameter, I/S im. weathering rind, lime graimed dark basalt. quartz velos, 

26- 0 
moist. 

Q' 
3 

Ql 
Q 

O 
Lt 

3, 
84551 OS 0.2 LIhology similar to 0000e. 

. 

003SL -A 

and Q 
84551 t 

OO4SL 

Q 

Q 
o 

° GP-BM 
'ID 

Sc 
Sc 
o 

40- 8455 OS 0.0 

>0 
'C 
C 

OOSSL 
and 

5455 
006SL 

- - 
JLJJJ O'Ih 
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BORING LOG 
CLIENT: US ACE 

PROJECT NAME: F), Richardsop SUO 

SITE: 45-590 

JOD NUMDER; 9000-107 

LODGED BY: C. Basye APPROVED BY, S. treno 

DRILLED 8V. Tester Driltog 

METHOD. As rotAry (00EV), 7' cosiog 

BORING NUMBER: AP3870 
GORING DEPTH ((t): 20 SCREEN LENGTH (fi): IO 

BORING DIAMETER ('o)' 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH fl): 107 SLOT SIZE (io): 0.008 

HELL DIAMETER In): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (it): 275.1 DATE STARTED. /8/98 

TOP OF CASING ELEV. (fI): 277.98 DATE COMPLETED. 1/12/98 

FIELD PARTY. T. Barrett NORTHIND. ((7395,23 

EASTING: 124922.88 

I 

- - 
u- 

- 
- 

D__w u o o 0 

DESCRIPTION AND REMARKS WELL DIAGRAM 

w 

S'T GP-SM Oark dray Poorty Graded GRAVEL with Sitt and Sand (GP-BM), 1/4 o. to 
(/2 in. diameter pea grave), with sand and titIle silt, moist, no odor. 

Silty SAND with Gravel (SM), finer pea gravel to (/2 in. diameter, some SM 
sand, dark gray to black rrafriv, gram $upporind, basalt, moat, no 040f. 

OS NR L:ItnoLogy similar to above, 

SP 

50 6455 65 Pöö5y Graded SANO SP), Sand, reworked, oorly graded (well Sorted), 
OO7SL minor (<(0%) gravel, NOS guarta grains. nome basalt and other grains. 

and moist, no odor. Increasing gravel content myth depth (up (o 50%). 
18455 

o' 

008SL 

60" 8455 SS 0.1 
009SL 

I 

and 
8455 
0 10 S L 

OU-D 33643 
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BORING LOG 
CLIENT USACE 

PROJECT NAME: Ft. Richardson DUD 

SITE. 45-590 

JOB NUMBER, 9000-107 

LOGGED BY: C. Basye APPROVED BY: S. Wrens 

DRILLED BY: Tester Drilling 

METHOD. AA rotary tODES), 7" casing 

BORING DEPTH (Itt: 120 

BORING DIAMETER (in): 7 

WELL DEPTH (tI): 07 

WELL DIAMETER (in). 2 

SURFACE ELEVATION (it). 

TOP OF CASING ELEY. (it). 

FIELD PARTY: T, Barrett 

BORING NUMBER: AR3870 
SCREEN LENGTH litt: IO 

SCREEN TYPE. Slotted PVC 

SLOT SIZE (in). 0.008 

FILTER PACK: dO-60 PrePack 

75.1 DATE STARTED. /8/98 
277,98 DATE COMPLETED. 1/12/98 

NORTI4ING: 117395.23 

FASTING. 124922 66 

b »c 
'C 

r- 
a, 

t" 

- 

.0 

- 
DESCRIPTION AND REMARKS WELL DIAGRAM 

- - 
.. "W' Well-graded SAND (SW). Gravelly sand, minor silt, greater theo 50%, 

muariz grains angular to subangular, basalt subangular to sabrounded, 
none linonite staining, gravel approximately 25%, sand approximately 75%, 

SS NR Wet-graded GRAVEL 0W), gravel much darker. cooled anic ' 

moist, spongy coating. 

0' 

0 
SS NR O 

, Gray to dark gray gravel with send. 
to 

o 
o 
o ---- - 

SW 

70 65 NR Well-graded SAND with Gravel (SII), sand to gravelly v9nd, sand with 

o. 

guarte, some arkosic grains, gravel is subrounded to subangutar, with little 
angular to 3/4 in. diameter, mostly basalt, with 1/8 in. rind, moist, on 
odor. 

- ------------------- -- 
o 

o 
o 

o 
,0 

20 

o 
2,.,,. 

6455 65 0.1 

OIISL 
and 

8455 
OI2SL 

'-'- 33644 
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BORING LOG 
CLIENT USACE 

PROJECT NAME. Ft. Rcchardson OUD 

SITE: 49-590 

JOE NUMBER: 9000-107 

LOGGED 9V: C. Basye APPROVED BY: S. Breen 

DRILLED BY: Tester Drilling 

METHOD: Air rotary (ODES), 1'' casing 

BORING NUMBER: AP3870 
BORING DEPTH (It): 20 SCREEN LENGTH It): IO 

BORING DIAMETER (in): 7 SCREEN TYPE. Slotted PVC 

BELL DEPTH lIt): 107 SLOT SIZE (io): 0.008 

BELL DIAMETER lis). 2 FILTER PACE: 40-60 PrePack 

SURFACE ELEVATION lIt): 275.) DATE STARTED: /8/GB 

TOP OF CASING ELEV. (it): 277,95 DATE COMPLETED. 1/12/98 

FIELD PARTY: T. Barrett NORTHING: 07385.23 

EASTINO: 2492788 

i 
r- 

g >.. 

.- co o 
i 

- - 
u.. 

- 

> g - 

DESCRI ION AND REMARKS WELL DIAGRAM 

- 
W Well-graded GRAVEL with Sand (tOW). fine to rredrum sandy gravel. Dravel 

O is angular to subangular, to 3/4 in. diameter, quartzite end b9s811. Sand 
is ungular to subrnonded, appro imately 50% guurtz, none <spar, 

O puartoile, basalt, argAic centS rig, some clay coatings only on grains. 
rs ois t 

0 
0 
o 

o 
o 

85- °c 
o 

o cv 

O 

01 r- 
o 

0 
OS NR Well-graded GRAVEL with Sand (GW). gravel to 3/4 in. diameter. oea 

grace. v/ri coarse grained sonO, moist. 

01 

o, 

0, 
o 

I. 

8455 OS 0.0 
OI3SL 

kcea5sf subangular to subrounded grains, >50% arlcosic grains with quartz, moist 

OI4SL Grain Size Analysis: 52% gravel, 46% Sand, >1% Flees. 

lO0 65 0.3 

OU-D 33645 
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BORING LOG 
CLIENT. USACE 

PROJECT NOME: Ft. Richardson 0GO 

SITE. 45-ORO 

JOB NUMBER: 9000-107 

LOGGED BY. C. Basye APPROVED BY: S. Wrens 

DRILLED BY: Tester Drilling 

METHOD, Air rotary ODEX), T casvvg 

BORING NUMBER: AP3B7O 
BORING DEPTH Itt: 120 SCREEN LENGTH It): ID 

BORING DIAMETER in): T SCREEN TYPE: Slotted PVC 

WELL DEPTH fl). 107 SLOT SIZE is): 0.008 

WELL DIAMETER (in): 2 FILTER PACK: 40-RD PrePaclr 

SURFACE ELEVATION (tI): 275.1 DATE STARTED: /8/88 

TDP DF CASING ELEV. If)): 277.88 DATE COMPLETED: 1/12/88 

FIELD PARTY, T. Garrett 'JOIITHING: 117395.23 

EASTING. 24922.88 

TrTTi" 
= o e 

a- 

O) a- (n 

DESCRIPTIDN AND REMARKS WELL DIAGRA 

. SW hleU-graded SAND with t300vet (SW), 808 sand, 20% gravel, micer silt, 
f 

- gravel Is Regular to subangular, quartzite. basalt, limonite, granite, sand is 
. angular to subrounded with significant silt, quartz, quartzite, basalt, moist, 

Condor. 

H4 viater at 02 fl-dEve saaple from 108 fo 108 ft. 

'0 
mc o 
o 
mn 

o 
O 

lO5 '0 
rO u. 

84001 00 70, NR 
o 
i < Wall-graded GRAVEL with Eurid (GP), gravel/cobbles in bottom, fining ! 

OI5SL °" uPaard, tise to eedive sand at top, minor Silt, saturated. 

E: 

vOOv 

00 

110- 
O 

0 r 'i'- o 'O 

5, 

'C 
O 

SC 
lIb- C) 

'C o 
'C 
o 
o 
'C 
O OC 

Boring advanced to 120 f) bgs. Completed as groundwater monitoring 
C well. 

Q 

_ 
'<- -------------------------------------------------- 

11_______ 
OU-D 33646 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME: Ft. Richardson 000 

SITE. 45-590 

JOB NUMBER: 9000-lOT 

LOGGED BY: J. Shapiro APPROVED BY. S. Brens 

DRILLED BY: Tester Drilling 

METHOD: Air rotary (ODES), 7' casing 

BORING NUMBER: AP3871 

BORING DEPTH (it). 122 SCREEN LENGTH (it): IO 

BORING DIAMETER (ro): 7 SCREEN TYPE: Slotted PVC 

HELL DEPTH (It): 118 SLOT VIZE (irr): 0.008 

WELL DIAMETER (irr): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (It): 287.7 DATE STARTED: 01/13/98 

TOP 0F CASING ELEV. (It): 288.46 DATE COMPLETED: 01/14/88 

FIELD PARTY: C. Basye NORTI-IING: 1t7798.tO 

EASTING: l26t98.99 

o- . o: n - O 
z o- 
o: o: 

O 
OE 

DESCRIPTION ANO REMARKS WELL DIAGRA 

cv vr 

SW 

S- 84551 SS 35 NA Light brorvo WetI-graded SANO attN Gravel (SW), tise to coarse sand, 
023SL some gravel, predooisantiy 3/4" diamete, subaogular to subrouoded, tea 3/ 

large pieces (2" to 3 diameter), subangular, dry to moist. 

is_i 

:: 

20- 6485 SS 56 0.8 

024SL 

OU-D 33647 
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BORING LOG 
CLIENT; USACE 

PROJECT NAHT. Et. Richardson OUD 

SITE; 45-590 

JOB NUMBER; 5000-107 

LOGGED BY; J. Shapeo APPROVED BY; S. Hrenn 

DRILLED BY, Tester Drilling 

METHOD. Air rotary (ODEX), 7" casing 

BORING NUMBER: AP38Ji 
BORING DEPTH (Itt; 122 SCREEN LENGTH (It); IO 

BORING DIAMOTER (in); i SCREEN TYPE; Slotted PVC 

WELL DEPTH (It); 118 SLOT SIZE (in); 0,008 

WELL DIAMETER (in); 2 FILTER PACK; 40-BO PrePack 

SURFACE ELEVATION (It); 287.7 DATE STARTED; 01/13/98 

TOP OF CASING ELEV. (It); 289.46 DATE COMPLETED; 01/14/98 

FIELD PARTY; C. Barye NORTHING; 117798.10 

EASTING. 126198.99 

us ris . ci DESCRIPTION AND REMARKS WELL DIAGRAI 

- 
SP-SM ellolarsh-orasge Poorly graded BAND with BIt ano bravel ll"-BMl, 

medium to coarse sand. rome gravel, 1/4' to 2" diameter. subroueded, 
poorly graded, little tices )mostty silt, little clay), moist to wet. 

25- 

n- 
i 

30 8455! SS 88 0.7 Ohm gray arid yellooish-oraoge Poorly Graded GANO with Silt and Gravel , 

025SL (SP-SM), medium to coarse sand, vmd gravel, mostly /4' diameter, tew to ¿i 

2" diameter, subangular to subroumded, poorly graded, little tises, moist to 
Wet, 

31- ---- 
SW-SM 

40- 18455 55 23 0.1 
026SL 

OU-D 33648 
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BORING LOG 
CLIENT: 050CE 

PROJECT NAME: Ft. RrChaldSorr DUO 

SITE: 45-590 

JOB NUMBER. 90GO-107 

LOGGED BY: J. Shaprro APPROVED BY: 5. «cnn 

DRILLED BY: Tester Drilling 

METHOD: Air rotary (OOEX). 7' 0050g 

BORING NUMBER: 4P3871 

BORING DEPTH (fI). 122 SCREEN LENGTH Itt): IO 

BORING DIAMETER rn): 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH (il), IB SLOT SIZE irr): 0.008 

HELL DIAMETER )rrr). 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (It). 287.7 DATE STARTED: 01/13/98 

(OP OF CASINO ELEV. (It): 289.46 DATE COMPLETED: 01/14/98 

FIELD PARTY: C. Basye NORTHINB. 117798.10 

PASTtNII: liBraR 00 

r 
0w 

- LU 

C) 

d Z 
aL 

o, 
E 

- 
U 

o o 

(0 

a- 

vi 

DESCRIPTION ANO REMARKS WELL OIASRA 

" SW-SM ellowlsr-SIanQe Olive gray Wet-graded SANU witit Ìlt and Bravai 

P I 
(SWSM). fine to coarnc,rond. some gravel, mostly /4 to /2" drameter, 
sobroonded, feo to 11/2 Urarreter. sobrounded, httle oit, uet. 

45_ 

C) 

o 
go- 8455 SS 52 0.2 Litbology similar ta 0200e, ricreased line gravel content, vet. 

, 

O2TSL 

ra 

55. . 

to- 

OU-D 33649 
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BORING LOG 
CLIENT: 1167DB 

PROJOCT 11711E F1 RiÒh7rdSne DUD 

SITE: 48-SSC 

JOB NUMBER: 71000-107 

LOGGED BY. J ShaDiru APPROVED BY. S. Wrerrrl 

GRILLED UT. TestEr DrllÈr 

METHOD: Air rotary QIJEG( 7 

BORING NUMBER: .AP3871 

BDR14G DEPTH III): 122 nOREEN LLNGT.9 (t): O 

BORING DIAMETER i-,. GOOBER TYPE: Slotted PVC 

IIELL DEPTH t)L riA SLÖT 612E CieL 0.0GB 

IIELL OTGAEER (in): 2 FILTER P61.6 II] 60 FrePark 

SURFACE ELERAT:ON i): 28?7 DATE STARTED: 01113/GB 

TOP CF CAGING P.1EV. :17: 26B.46 DATE COMPLETED: 611141GB 

FIELD PARSI: C. Barye NDRTHINIS: 1177QB.i0 

BASTINO: 128198,99 

DESCRiPTION M'IO REMARKS WELL DIAGRAI 

US' 

1D 845E 55 5 8 OIiQC gray Poorly GrOded $710 with Grave' SP]. lee Io Pedine sand 

e. 

O2BSL little coarse sacO nome ya el 1/2' 10 2 ameIer, SUGarigUlar ID 
soDroundsO, all yrBdVd BEG caece DI 3" DIameter 1181. 5tiBrIzrLe at 

- 
GUIIsID (cOreO by yorroleri. malst lo 4cl. 

7)- 

OU-D 3M50 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson - OULI 

CITE. 45-500 

JOB NUMBER. 9000-lOi 

LOGGED BY. J. Shapiro APPROVED BY: S. Wrenn 

DRILLED BY: Tester Oritlirrg 

hlETt-IOD: Air rotary (ODEx), 7 casng 

BORING NUMBER: 4P38fl 
BORING DEPTH Itt): 122 SCREEN LENGTH tU: IO 

BORING DIAMETER tint: 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH tItI: 1)8 SLOT SIZE rn): 0.008 

WELL DIAMETER in). 2 FILTER PACK; 40-60 PrePack 

SURFACE ELEVATION tI); 267.7 DATE STARTED; 01/13/98 

TOP OF CASING ELEV. Itt); 289.46 DATE COMPLETED; 01/14/96 

FIELD PARTY; C. Basye NORTHINC; 11779810 

LASTING. 126196.99 

r,) 

Pr 

fl 
o 

.i--i- 

o s 
r.,) 

- 
O 

DESCRIPTION AldO REMARKS WELL OIAGRAI 

o 
85- 2 

o 

o 

s., 

O 
s 

84551 SS 107 0.5 Olive Gray Welt-graded GRAVEL with Silt and Sand (0W-GM). 5ravel, /4" 
02SL 0 to 2" diameter, angular, subangular and robrevoded, svetl graded, soee T? 

fine to coarse sand. Lttle silt, dry. 

or 
o 
o 

D 

D 

or 
7, 
o 

D 

0' 
ISO- 

C 
-j------ 

33651 
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BORIND LOG 
CLIENT. USAGE 

PROJECT NAME; Ft. Richardson - OdD 

SITE. 45-59G 

JOB NUMBER: 900(1-IDE 

LOGGED BY. J Shapiro 4PPROVED BY. S. Wieso 

DRILL ED AY: Tester DrAing 

METHOD Ar rotary lOOPY). 7 casiso 

BORING NUMBER: 4P3871 
BORING DEPTH fl): 22 SCREEN LENGTH (It): IO 

BORING DIAMETER inI; 7 SCREEN TYPE; Slolted PVC 

WELL DEPTH (it). 18 SLOT SIZE (im): 0008 

WELL DIAMETER liii) 2 FILTER PACK: 40-50 PrePuce 

SURFACE ELEVATION (ft). 287.7 DATE STARTED. 01/13/98 

TOP DF CASING ELEY. it): 289.46 DATE COMPLETED: 01114/88 

FIELD PARTY: C. Basye NORTHI1AG: 11775810 

FESTINA: 12ÑIBR 99 

o s 

E 
- DESCRIPTION END REMARKS WELL GIIA1ORAL 

; 

tos- L 

o 

to 

Io 

o 
I 

- 

I O 

lE_j t 

O 

o 

, 
84ES SS 132 0.4Lithmlmgy 7-rri.Iar 1m 25949, ÇraVeIs mostly I diameter. subrourided, oorIy = 

r 
0330L grcrrjed, aet. 

L 

-J 

O 
t 

: 
A. - 

o 

O 

o 

O 
I 

Li 
201 

OU-D 33652 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME. Ft Richardson DUD 

SITE; 45-590 

JOB NUMBER; 9000-107 

LOGGED BY J. Shap,ro APPROVED BY. 0. Brenn 

DRILLED BY; Tester DsJIisq 

METHOD. Ail rotary (ODEX). T casing 

BORING NUMBER: AP3B7 
BORING DEPTH (Itt; (22 SCREEN LENGTH (Ill; IO 

BORING DIAMETER Lo); 7 SCREEN TYPE; Slotted PVC 

BELL DEPTH (it); lIB SLOT SIZE (in); 5,008 

BELL DIAMETER Lo); 2 FILTER PACK; 40-60 PrePack 

SURFACE ELEVATION (It); 297.7 DATE STARTED; 01/13/98 

TOP OF CASING ELEV. (DL 289.46 DATE COMPLETED; 01/14/98 

FIELD PARTY; C. Basye NORTHING; 117799.10 

EASTING. 126198.9N 

:0 
o 

o 
e, e, 

2 

'E 

(o 

2 
so 

DESCRIPTION ANO REMARKS WELL 0159951 

6W-GM 

Lii 
Borehole adAanced to 122 ft bgs, comOleted os mosotoring sell. 

- 

125- 

130- - 

135- 

14V- 

_____________ __ 
OU-D 33653 



Page ot 7 

BORING LOG 
CLIENT, USACE 

PROJECT NAME: Ft. Richardson OVO 

SITE. 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: 0. Basye APPROVED BY. S. dreno 

DRILLED BY: Tenter Drilling 

METHOD: Air rotary (ODES), 7' casing 

BORING NUMBER: AP3872 
BORING DEPTH (it): 125 SCREEN LENGTH (tt): IO 

BORING DIAMETER (in). 7 SCREEN TYPE. Slotted PVC 

SELL DEPTH (tI): 20 SLOT SIZE ('n): 0.008 

SELL DIAMETER (irs): 2 FILTER PACK. 40-80 PrePack 

SURFACE ELEVATION (iI): 255.6 DATE STARTED: 1/16/98 

TOP DF CASING ELEV. (it): 252.77 DATE COMPLETED. 1/17/98 

FIELD PARTY: J. Shaorro NORTHING. lt789I.75 

FOSTrNN- senos ca 

D 

s-. 

o- 

o- 

:t 

.._g 

O) I I 

DESCRIPTION AND REMARKS WELL DIAGRAt 

SM 

o- 
D 

ID- 8455 SS 44 0.2 Ol,ve gray/light broce Silty SAND viSir Gravel '(SM), s4ty tine to medium 
0422L sand, cell graded, none gravel, oubrounded to subangulat, cell graded, 

i 

no-or clay, 1:111e cohesioe, moist. 
),, 

20- 84551 SS 34 0.5 
043SL 

OU-D 33654 



Page 2 of 7 

BORING LOG 
CLIENT: USACE 

PROJECT NAME: Et. Richardson OUD 

SITE: 45-590 

JOB NUMBER: 9000-107 

LOOTED ET. C. Basye APPRO VEO BY; S. Areno 

DRILLED BY: Tester Drilhng 

METHOD: Arr rotary (ODES). 7 casing 

BING NUMBER: AP3872 
BORING DEPTH It): 125 SCREEN LENGTH (It): 10 

BORING DIAMETER (in). 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH (It): 20 SLOT SIZE (in): 0.008 

HELL DIAMETER (in); 2 FILTER PACK: 40-60 PrePock 

SURFACE ELEVATION (It); 289.6 DATE STARTED: 1/16/98 

TOP OF CASING ELEV. Itt): 292.77 DATE COMPLETED: 1/17/98 

FIELD PARTY. J. Shapiro NORTHING; lf7fl9t.79 

EASTING: 76706.84 
-1-i TiT ii 

O - 01 

DESCRIPTION AND REMARKS WELL DIAGRAJ 

- 
SM Silty SAND with Gravel (SM). silty sand, well graded, some gravel. 

' I 
increasing clay content, clayey intervalo, coaly, limonite stoirrieg, some 
rohesion ¡n clayey zones, moist. 

O Grades to Well-graded GRAVEL (9W). primarily subrmooded to sobangulor. 
well graded. Iron /4 in, to 11/2 im. diameter. 

G 

25- -j- 

(-r - 

30 8455 55 96 0.3 Gray/brown Silly GRAVEL illS Sand (GM), well graded silty gravel, 
0445L subangu(ar to SubrguriGEd Clasts, 'reni stains, cnbb(es in shoe. sorne sanG, 54 

-J rois), no odor. 

35- 

40 84551 SS 53 0.2 
. 

045SL 

OU-D 33655 



Page 3 l 7 

BORING LOG 
CLIENT: USACE 

PROJECT NAME: FI. RIchardson DUD 

SITE: 45-590 

JOE PlUMEEN: 9000-07 

LOGGED BY: C. Sanyo APPROVED BY: S. Brncrn 

DRILLES BY: lestes OrAtIng 

HEIl-tOD: BA rOtar9 ODES). 7 íaEng 

BORING NUMBER; AP872 
DONINO DEPTH fI): 25 ACPBZN LENGTH II): 13 

BORING DIAMETER Sn). T ACREEN TYPE StofipO PVC 

fELL DEPTH fI): 120 SLOT SIZE :n): ORCE 

WELL GIAPFTER ):o) 2 FILTER PAOlA: 40-60 TsePack 

SURFACE ELEVA ION It): 289.B OATS SIAPTED. Y1EIBE 

TOP 0F CASING SLEV. (It): 292.71 DATE COMPLETED: l/li/AB 

FIELD PARTY: J. Al-901m NOETHING: 1178179 

EASTINII. 26705.94 

î ;_ 
E : - O DESCRIPTION ANO REMARIPS WELL DIRORAM 

I -1 DPI LIght bmcswn/oIYe gmay SItE ISBAVEL with Sand RM(. gravel sn5utar le 

, 
r 

SUbaTgLl1 Wills cobbles, coa)y glasto. moslIM stains. 9raneI s gop 

E qodeO to l/4 ¡rs. then I in. nd abone, wood SArfiCIOS, abondan) sill, 

45 
- 

_4 

: 

8455 SS 83 HR Silty GRAVEL with sanA (GM), gravel from 1/4 i. lO 3/8 in SOGV.n gulas tu 

0465E SIIEIAUIOOAI, sasse 171V sand, 5main supported, 7sisI. 5f 

l-n 

W-Gl. 

OU-D 33656 
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BORING LOG 
CLIENT; USACE 

PROJECT NAME. FI. Riçtra'dAorr DUD 

SITE; 45-580 

JOB NUMBER; 9000-107 

LOGGED BY; C. BanyC APPROVED BY; S. Wrsrìn 

DRILLED BY; Tester Orrilirig 

METHOD; Air rotary )ODEX), 7 casing 

BORING NUMBER: AP3B72 
BOBINO DEPTH fl); 25 SCREEN LENGTH (It): o 

BORING DIAMETER in 7 SCREEN TYPE; SlotteD PVC 

WELL OhEIM 10; 20 ELOY SIZE (io); 0008 

WELL DIAMETER in). 2 FILTER PACK; 40-BO PrgPck 

SURFACE ELEVAi ION It); 259.6 DATE 51ARTEO; I/IS/Bg 

TOP OF CASINO ELEV. lit); 292.77 DATE COMPLETED; 1/17/98 

FIELD PARTY; J, SSepirn NORTHING: 117591,79 

LASTING; 126706.84 

» F- 

ii 

"S" Q 

o 

u) 

o 

DESCRIPTION ANO REMARKS WELL DIASEAI 

- - - - - - 
' GW-GM 

:2 

>0 

O 

IO 

0 
65- 

J 
5 SS 88 NR Olue gran WelI-gra0eG GRAVEL 94E Silt (GEl-0M). cell gradeò granel. 

0470L arngAar lo sabro»Fded, 10lire sand, signitrcairt lines, erect. V 

o 

o o, 
o 

75- ' 

IO 

O 

o 
I 

J 

Io 

o 

80- 

_I_J_____ 
pP-Sl 



Page 5 of 7 

BORING LOG 
CLIENT. USASE 

PROJECT NAME; Ft. Richrdsnn DUD 

SITE; 45-590 

JOE NUMBER; 9000-107 

LOGGED BY; C. Basye APPROVED 9V. S. ulrenn 

DRILLED BY; Tester Orilhrsg 

METHOD; AU rotary (ODEX), 7" casing 

BORING NUMBER: AP3872 
BORING DEPTH (It); 25 SCREEN LENGTH (It); IO 

BORiNG DIAMETER io); 7 SCREEN TIPE; Slotted POS 

WELL DEPTH (It); 20 SLOT SIZE (in); 0.505 

WELL DIAMETER lin); 2 FILTER FACE; 40-90 PrePoch 

SURFACE ELEVATION (tI). 289.8 DATE STARTED; f/fR/GB 

TOP OF CASING ELEV. (t)); 292.77 DATE COMPLETED; 1/17/98 

FIELD PARTY; J. Shapiro NDRTHING; 117891.79 

EASTINIS; 26705.84 

I s-. ''- 
> 

(n C Q- in 

in 

DESCRIPTiON AND REMARES WELL OIAGME 

SP-SM 

RS- 

ç) 

9 184551 SS 95 0.8 Light brown Poorly Graded SAND with SOt and Gravel ISP-SM), medium . 

048SL raed, S to 12% fines, gravel mostly 3/4 in. diameter, rounded Io Ô( 

subrounded, moist. ) 
Q- 

95- 

lOO 

«'s 

OU-D 33658 
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BORING LOG 
CLIENT USACE 

PROJECT NAME: Ft. Richardson OUO 

SITE. 45-590 

JOB NUMBER. 8000-lOP 

LOGGED BY: C. Basye APPROVED BY. S. Wrens 

DRILLED BY: Tester Drilling 

METHOD: Air rotary IODES). 7" caning 

BORING NUMBER: AP3872 
BORINS DEPTH lt): 125 SCREEN LENGTH (It): 10 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

NELL DEPTH Ill): 120 SLOT SIZE lin): 0.006 

NELL DIAMETER loI: 2 FILTER PACE: 40-SO PrePack 

SURFACE ELEVATION (fIl: 289.6 DATE STARTED: 1/16/OB 

TOP OF CASING ELEV. Itt): 292.77 DATE COMPLETED: 1/17/AB 

FIELD PARTY. J, Shapiro NORTHINO: 117891.79 

EASTIN0: 126705,64 

E cv DESCRIPTION ANO REMARI4S WELL 0109801 

Ï 

8459f SS 35/ NR Lighl Sloan Silty SANO With tOnanef (SM), line to Inediorn sand, significant 
O5OSL 6" tines, none gravel, mostly greater than lin. diarrter. subrounded, dry. 

0v 

r 
5v - 

ra 'n - 

= iii 

ra i 

120- 
I 

339 



Page 7 nl 7 

BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson DUO 

SITE: 45-590 

JON NUMBER: 5000-107 

LOGORO NY: C. Basye APPROVED OC: S. drerrn 

DRILLED NP: Tester Drilling 

METHOD: Air rotary (ODES). 7 casing 

BORING NUMBER: AP3872 
SORINU DEPTH (f1): 125 SCREEN LENGTH (it): IC 

ODRING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

HELL DEPTH lt): 120 SLOT SIZE (in); 0.006 

HELL DIAMETER An): 2 FILTER PACO: AS-60 PrePack 

SURFACE ELEVATION (1)): 289.6 GATE STARTED: Í16/98 

TOP OF CASING ELES. (t)): 252.77 DATE COMPLETED. 1117/SB 

CIELO PARTY: J. Staptro I405THING: 117501.70 

EASTING: 20706 R4 

o 
w 

o Z 
°- 

- - 
w 

or 

ouJ o X O O O 

U DESCRIPTION ANO REMARKS WELL DIAGRAM _j 
ftaler epCoumtered dUring drilling rose (a 113 aller 45 mnuIed, GP 

125- 84551 SS 94 NR Poorly Graded GRAVEL jth Sand (Gp) 

Li 
OSISL Grain Size Analysis: 52% Groad. 42% Sand. 2% Fines. 

Bonng advanced Io 125 tI bgs. Sonng completed as grnosdwater 
monctoling well. 

02- 

135- 

40- 

OU-D 33660 



Page of 6 

BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardson CUD 

SITE. 45-5GO 

JOB NUMBER; 9000-107 

LOGGED BY: C. Basye APPROVED BY. 5. Glenn 

DRILLED BY: Tester Drilling 

METHOD. Air rotary OOEX). 7' casing 

BORING NUMBER: AF3873 
BORING DEPTH (It): 112.5 SCREEN LENGTH (fU: IO 

BORING DIAMETER (in); 7 SCREEN TYPE; Slotted PVC 

WELL DEPTH (it): 107 SLOT SIZE (In): 0.008 

WEL,L DIAMETER (in); 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (fI); 276.9 DATE STARTED: /19/99 

TOP OF CASING ELEV. (f1); 279.38 DATE COMPLETED: 1/20/98 

FIELD PARTY: NORTHING: 117655.63 

FASTINY 124770 IA 

C 

o 
C 

nl 

(17 C 

o 

C 

DESCRIPTION AND REMARKS WELL DIAGRAI 

Dark brows Silty SAND with Gravel (SM). sand 60%. gravel 40%, gravel is 

: : 

aogdar to rounded, 1/2 in. to 11/4 is. diameter, moist. 

lO 8455 BS 0.3 Lilbology similar to above. 
067SL 

,( 

00 

-ti 

20' 84551 OS 0.2 
0685L 

OU-D 33661 



Page 2 of 6 

BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. RcharOson CUD 

VITE: 45-590 

JOB NUM8ER: 9000-t07 

LOGGED BY: C. Basye APPROVED BY: S. Hiess 

DRILLED BY Tester Drillirg 

METHOD: Air rotary (ODEX), 1" caging 

BORING DEPTH (it): 12.5 

BORING DIAMETER En): 7 

WELL DEPTH fi): 97 

HELL DIAMETER (io): 2 

SURFACE ELEVATION (it). 

TOP OP CAGING ELEV. fi). 

FIELD PARTY: 

BORING NUMBER: AP3873 
SCREEN LENGTH (fi): IO 

SCREEN TYPE: Sloltpd PVC 

SLOT SIZE (io): 0.008 

FILTER PACK: 40-AO PrePack 

276.9 DATE STARTED. 1/19/99 

279.38 DATE COMPLETED: /20/98 

NORTHING; 117855,83 

EASTING: 124728.14 

. . 
SS 

' s 
i 

i ! 

DESCRIPTION AND REMARKS WELL DIAI3RAf 

I - - - ::' SN LVhO(o sirni(ar(oaDove. 

25 

: 

30- 8455 OS 0.3 Silly SAND with Gravel (SM), 70% sand and lines, 30% gravel, gravel is .e 
069SL anugiar Io subanaular, 1/2 irr. to lin. dianeter. 

- . . Grain Size Analysis: 38% Gravel, 57% San0, <5% Fions. ni 
SW-SM 

40-1 8455t OS 0.2 
O7OSL 

-- ____ 162 



Page of 6 

BOBNG LOG 
CLIENT: USACE 

PROJECT NAME: EL Richardson DUD 

SITE, 45-590 

JOB NUMBER: 9000-107 

LOGGED BY: C. Base APPROVED BY: S. Wrens 

DRILLED BY: Tester Drilling 

METHOD: Va rotorS )OUEX), 7" cosng 

BORING NUMBER: 4P3873 
GORING DEPTH (It): 112,5 SCREEN LENGTH (II): 10 

BORINS DIAMETER En): 7 SCREEN TYPE. Slotted PVC 

WELL DEPTH (It): 107 SLOT SIZE in): 0.008 

WELL DIAMETER lin): 2 FILTER PACK: 49-60 PreFacE 

SURFACE ELEVATION (II): 278.9 DATE STARTED: 1/19/SA 

TOP OF CASING ELES. It): 279.38 DATE COMPLETED. 720/98 

FIELD PARTY: NORTHING: 117855.83 

EASTING: 124729.14 

= 
-J ej ej < 

vs 
_J 
ej 

ej 
vs B 

DESCRIPTION ANO REMARKS WELL DIVORA 

- - - 
Well-graded SANO with Silt and Gravel (SW-SM), 70% 5400, 30% grave), 
gravel i5 angular lo subrounded, less fines than above. 

45- 

0 
6, 0 

50 84561 GS 0.3 Well-graded SAND vith Silt and Gravel (SIl-SM), 50% Sand, 50% gravel, 
. 

OIISL grovel is ongulvr to sobrvondeO, 1/4 in, to 314 in. 0i3(neteO, 

55- 

8D 

_____ 
oiJ-D 

336 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME. Ft. Rrchardson DUD 

SITE. 45-590 

JOE NUMBER: 9000-107 

LOGGED BY: C. Basye APPROVED BY S. Wrenn 

DRILLED BY: Tester Drilling 

METHOD: Air rotary (ODEX), 7" casrng 

BORING NUNBER: AR3873 
BORING DEPTH lItt: 112.5 SCREEN LENGTH lItt: IO 

BORING DIAMETER (nl. 7 ACREEN TYPE: Slotted PVC 

WELL DEPTH lItt: 107 SLOT SIZE hoI. 0.008 

WELL DIAMETER InI: 2 FILTER P501<: 40-50 PrePack 

SURFACE ELEVATION litI. 275.9 DATE STARTED: I/IS/SB 

TOP OF CAGING ELEV. (it): 278.38 DATE COMPLETED. /20/98 

FIELD PARTY: NORTHING. 117655.63 

EASTING: 2472914 

> O - O 
z a 

O > v 

(n 
O a- 

O 

DESCRIPTION ANO REMARES WELL DIAGRAI 

i 

SP 

Increased saod corrterrt 

. SW-SM 

9- 

O 
7O 8455 CS 0,3 Well-graded SANO rUth Silt and Gravel (SW-SM). 

07201 
( 

co 

Poorly Graded SANO (SP), 90% sand, lOS gravel. SP 

75- 

. SW 

o) 184561 GS NR 
073SL 

OU-D 33664 



Page 5 vi 6 

BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardson OUD 

SITE: 45-690 

OB NUMBER: 9000-107 

LOGGED BY; C. Basye APPROVED 9V: 5. Wrens 

DRILLED BY: Tester Drilhng 

METHOD. All rotary (ODEX), 7" casing 

BORING NUMBER: P3873 
BORINS DEPTH (tI): II2.5 SCREEN LENGTH (Itt: IO 

BORING DIAMETER (in): 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH (itt: 07 SLOT SIZE (io): 0,006 

WELL DIAMETER (inI: 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (fIt: 276.9 DATE STARTED. 1/la/aa 

TOP OF CASING ELEV. 1ff): 276.38 DATE COMPLETED: /20/98 

FIELD PARTY: NORTHING: 117655.63 

FLSTI14G. 24729.14 

Jj" 
DESCRIPTION 6140 REMARKS WELL GIAGRA' 

9 . SW Well-graded SAND with Gravel (SW), 70% sand, 25% gravel, 5% fines. 

85- 

ra 

Li 

a. 
ra 
'e 

or 

Lithology similar to above, 

VV- 

ISO' 845565 1 

OU-D 33665 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME. Ft. Richardson CUD 

SITE: 46-ERO 

JOE NUMBER: 9000-107 

LODGED BY: C. Basye APPROVED BY: S Areno 

DRILLED BY: Tester DriArt 

METHOD: An rotary (ODEX), 7" casrnrg 

BORING NUMBER: AR3873 
BORING DEPTH tI): 02.5 SCREEN LSNGTH (tI): lO 

BORING DIAMETER (on): 7 SCREEN TYPE: Slotted PVC 

NELL DEPTH (fI): 107 SLOT SIZE (irr): 0.008 

NELL DIAMETER (in). 2 FILTER PACK; 40-60 PrePack 

SURFACE ELEVATION (f1): 276.9 DATE STARTED: /19/98 

TDP DF CASING ELES. (fI): 279.36 DATE COMPLETED: 1/20/98 

FIELD PARTY: NORTHING; 117655.63 

EASTING. 124729.14 

u. DESCRIPTION ANO REMARES WELL DIAGRA. 

- - - 
SP-SM Poorly Graded SAND with Sill arid Grave) (SP-SM), 80% sand/tines, 20% 

gravel, gravel is 3/8 in. to 3/4 in. diameter. 

- ------------------------ -e-- 
* 

- 
SP on 

o - 

Encounter voter ahile dr:lling. Water rose to 101.8 ft Ugs after 24 hnurs. 

8455 SS .41 0.0 Poorly Graded SAND with Gravel ISP), 80% sand, 20% gravel, poorly 
S 075SL graded sand, trace fines, gravel is subrounded to srJbangulan, 1/2 in. In t 
: 

arId in. d:ameter. 
8465f 
076SL 

Grain Size Analysis; 32% Grave). 76% Sand, 2% FUses. 
I 

k 

. 

I. 
ou 

o 
ro 

Borehole adnasced to 112.5 ft bgs. Compleled as monitoring well. 

55- 

20- 

OU-D 33666 



COLUMBIA AIALYTICAL SERVICES. INC. 

Client: ENSR Consulung & Engineering 
Project: Ft. Richardson OUD/9000-17 

Sample Mattir Soil 

iÇ9toi 
Sample Name: 96455904SL 

Lab Code: K9605769-00I 

Anal tinal Report 

Particle Size Determsnauon 
ASTM Method D422 Modified 

Sand Fraction: Weight (Grams) 

Sand Fraction: Weight Recovered (Grams) 
Sand Fraction: Percent Recovery 

Weight as received (Grams) 100.501 

Percent Solids 96.9 
Weight Oven-Dried (Grams) 97.3856 

Service Requete: K9605769 

Date Collected: 917/96 

Date Received: 9/14/96 
Date Analyzed: 9125/96 

94.8351 

93.9283 

99.0 

Deteription Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 

Medium Gravel 4.75mm 4 65.1556 66.9 
+nc6rI 2.00mm 10 13.8329 14.2 

Very Coarse Sand)yec) 0.850mm 20 6.1163 6.28 
Coarse Sand 0 425 mm 40 3.5657 3.66 
Medium Sand 1 4_ 0.250mm 60 2.3709 2.43 
Fine Santi ÇcAc 0.106mm 140 2.1739 2.23 
Very Fine Sand 0.075mm 200 0.5515 0.57 
Clay 0.9850 1.01 

Silt 3.1700 3.26 

- / 

Total 
[ 

97.9238 101 

- 

Approved By: Date: ,O/?/ft 

K965769A.XLS \i0F9/96 OU-D 33667 
cj 3 



COLUMBIA ANALYTICAL SERVICES. INC. 

Anal ucal Repon 

Client: ENSR Consulting & Engineering 

Project: Ft. Richardson OUD/9000-l7 
Sample Matrix Soil 

.773 

A' Particle Size Determination 

/$Ç L-u,L) 2- 
ASThI Method D422 Modified 

Sample Naine: 96455917SL 

Lab Code: K9605769-002 

Sand Fracuon: Weight (Grams) 
Sand Fraction: Weight Recovered (Grams) 

Sand Fraction: Percent Recovery 

Weight as received (Grains) 10.10! 
Percent Solids 85.1 
Weight Oven-Dned (Grams) 8.5960 

Service Request: K9605769 

Date Collected: 9/9/96 

Date Received: 9/14/96 

Date Analyzed: 9/25/96 

3.205! 
3 .2 167 

100 

Description Sieve Size Sieve Number 
Dry Weighs 

(Crams) 
Percent of Total 

Weight Recovered 
te Gravel 4.75mm 4 0.0000 0.00 

e-evel-r- Ç...j 2.00 rom IO 0.0535 0.62 
'erv Coarse Sand7yc 0.850mm 20 0.0875 1.02 

:oarse Sand J Çe,i 0.425mm 40 0.1315 1.53 
viedium Sand 0.250mm 60 0.4780 5.56 
cine Sand 0.lO6mm 40 1.6479 19.2 
Jerv Fine Sandj 0.075 mm 200 0.5777 6.72 
:1a 1.1050 12.9 
;ilt 4.3350 50.4 

Ú/0 Total 
L 

8.4161 97.9 

/lAec) $ 

kpproved By Date: 

OU-D 33668 

K965769A.XLS \tOI996 



COLUMBL4 ANALYTICAL SERVICES. INC. 

Client: ENSR Consulting & Engineering 
Project: Fort Richardson OUI) P.1/9000-107 

Sample Matrix Soil 

AP31i 

Sample Name. 96455933SL 
Lab Code. K9606072-007 

Anaisucal Report 

Particle Size Determination 

/ 
Method D422 MOdÌJICd 

Sand Fraction: Weight (Grains) 

Sand Fraction Weight Recovered (Grams) 
Sand Fraction: Percent Recovesy 

weight as received (Grams) 95 4861 

Percent Solids 94 0 

Weight Oven-Dried (Grams) 89.7569 

Service Request: K9606072 
Date Collected: 9/19/96 
Date Received: 9/27/96 

Date A,nalvzed: 10/10/96 

85.0204 

85.0301 
loo 

Description Sieve Size Sieve Numher 
Dry Weight 

(Granit) 
Percent of Total 

Weight Recovered 
MedtesirGravel 4 75 min 4 33.4186 37.2 

e-Ga5eICCSVÇL Ç'y. 2.00 min 10 17.7946 19.8 
Very Coarse Sand'7 / 0.850mm 20 10.8777 12.1 

Coarse Sand J v'- 0.425 min 40 9.3453 10.4 

Medium Sand") 0.250 min 60 8.1465 9.08 

Fine Sand 0 106 mm 140 44977 5.0) 

Very Fine Sand 0.075 mm 200 0,7424 0.83 
Clay 1.1900 1.33 

Sill 2.9250 3.26 

Total 88.9378 99.1 

(c 
A 

/1 é; 
1 

Approved By' Dam: / 

6072.7.XLS \lOfiO/96 OU-D 33669 No. 

00013 



COLUMBIA A4ALYTICAL SERVICES. INC. 

Jient: ENSR Consulting & Engineenne 
roject: Fort Richardson OUD RIJ9000-107 

ampIe Matrix Soil 

f 

ampIe Name: 96455946SL 

ab Code. K9606072-005 

Anal teal Repon 

Particle Size Determination 
ASTM Method D422 Modjiled 

Sand Fraction: Weight (Grains) 
Sand Fraction. Weight Recovered (Grams) 
Sand Fraction: Percent Recovery 

tght as recetved (Grams 65.0845 

ÍPercent Solids 92.8 

Weight Oven-Dned (Grams) 603984 

Service Request: K9606072 

Date Collected: 9120/96 

Date Received: 9127/96 

Date Analyzed: 10/10/96 

57.1938 
57.2047 

100 

)escription Sieve Size Sieve Number 
Dry We1ght 

L 
(Grams) 

Percent of Total 
Weight Recovered 

4eéetoerGravcl 475 mm 4 29.5585 48.9 

ipe-o'eI (Cx.-. Ç 2.00mm IO 12.6087 20.9 

"cry Coarse Sandl ,....f 0.850mm 20 7.8417 13)) 

:oarse Sand J 0425 mm 40 3.7004 6.13 

lethuon Sand 7 4.,' 0.250mm 60 1.4176 2.35 

inc Sand j 0.106mm 140 1.4773 2.45 

"cry Fine Sandj 0.075mm 200 0.3850 0,64 

:ia 2.1400 3.54 

iii 2.6200 4.34 

Total 61.7492 102 

6r 

/1J 5rcJ 
iClal 

çfCJ u'p_ 

js_L/ 
t 

,pprovcd By' Date: 1D/i,/ 

6072.5X \IO/tO 

OU-D 33670 
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COLUMBIA ANALYTICAL SERVICES. INC. 

AnaMicai Repon 

Client: ENSR Consulung & Eneineenng 
Project: Fon Richardson OUD R1/9000-107 

Sample Matrix Soil 

AP37 Parucle Size Detcrimnauon 

¿çÇ io 
ASTh4McthodD422Modilied 

Sample Name: 96455963SL 

Lab Code. K9606072-006 

Sand Fracuon Weight (Graina) 

Sand Fracuon: Weight Recovered (Grams) 
Sand Fracuon Percent Recovery 

'e1ght as received (Grams) 75.6472 

ILPercent Solids 91.8 
Weighl Oven-Dned (Grams) 69 4441 

)escription Sieve Size Sieve Number 
4ttmr Grave) .1 75 mm .1 

4O&(CAft)L 9n. 2 00 mm lu 

Jer' Coarse Sand7 'cc) 0.850 min 20 

:oarse Sand J Çcy,J 0.425 rani 4)) 

vlethum Sand 7 -I-/ 0.250 mm 60 
,ne Sand 0.106mm 4)) 

¡civ Fine Sandj 0.075 mm 200 

!av 

;ilt 

I 

MJ J 

¿'J 
(C7 

c(7 

Total 

Service Request: K9606072 

Date Collected: 9/21/96 

Date Received: 9/27/96 

Date Analyzed: 10/10/96 

66.2844 

66.3044 
100 

Dry Weight 
(Graina) 

Percent of Total 
Weight Recovered 

24.1277 347 
13.6945 197 
9.2667 13.3 

10.8774 15.7 

4.8340 
2.7907 4.02 
0.5186 0.75 

1.2100 1.74 

2.3900 3.44 

69.7096 lOO 

Approved By Date: 

6072.6.XLS 110/10/96 OU-D 33671 Page No.: 
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COLUMBIA ANALYTICAL SERVICES. INC. 

Client: ENSR Consulting & Engineering 

Project: Fon Richardson OUD R1/9000-l07 

Sample Maori! Soil 

7t63 tc- 1/3 
Sample Name: 974559166SL 

Lab Code. K9701125-00l 

Anal ucal Repon 

Particle Size Dctcrnunauon 
ASTM Method D422 Modified 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Grams) 

Sand Fraction: Percent Recovery 

Weight as received (Grams) 103.243 

Percent Solids 92.9 

Weight Oven-Dried (Grants) 95.9127 

Service Request: K9701125 

Date Collected: 2/1/97 

Date Received: 2120/97 

Date Analyzed: 2125/97 

95. 550 1 

95.4517 

100 

Description Sieve Size Sieve Number 
Bi-v Weight 

(Grams) 
Percent of Total 

Weight Recovered 

4edtnnrGravel 4 75 mm 4 62.9064 65.6 

O.e-nva4 (s'r 2.00 mm lO 12.2192 12.7 

Very Coarse Sand7.c4 0.850mm 20 7.8166 8.15 

:oarse Sand J çJ 0.425 mm 40 5.2231 545 
'vledium Sand 4, 0.2SOmm 60 3.6309 37') 
tne Sand 

/ 
Çc.J 0.106mm 40 2.4554 2.56 

Very Fine Sand 0.075 mm 200 0.6667 0 711 

Clay 1.0550 1.10 

Silt 2.0650 2.15 

Total 98.0403 102 

/c_ Çctcj I36 

p 7C 
Rv'e5 

pprovCd By Date: 3 /4'/9 

OU-D 33672 

112)I.XLT \.2128f97 



COLUMBIA ANALYTICAL SERVICES. INC. 

Client: ENSR Consuiune.& Engineering 
Project: Fort Richardson OIJD R1/9000-107 
Sample Matrix Soil 

AP3T7C?o 

7/UW7- 7 
Sample Name: 974559175SL 
Lab Code: K9701 125-002 

Analytical Report 

Particle Size Deternunsuon 
ASTM Method D422 Modiiied 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Giants) 
Sand Fraction. Percent Recovery 

Weight as received (Grams 61.5385 
Percent Solids 85.5 
Weight Oven-Dried (Grants) 52.6154 

Set-ncc Request: K9701 125 

Date Collected: 2/3/97 
Date Received: 2120/97 
Date Analyzed: 2/25/97 

17.3732 
17.3 162 

100 

Description Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered Mes Gravel 4 75 mm 4 0.8010 1.52 
Eaa-Cravcic.,-çe 2.00mm lO 0.5742 1.09 

Very Coarse Sand7eJ (t 850mm 20 0. 1483 0.28 
Coarse Sand J 0425mm 40 0.1812 0.34 
Medium Sand 7 -Ç- 0250mm 60 0.5855 1.11 
Fine Sand 

f 
çJ O 1tJ6 mm 140 6.8523 13.0 

Ve Fine Sandj 0075mm 200 5.1813 9.85 
Clay 4.7700 9.07 
Silt 34.3850 65 4 

Total I 53.4788 102 

11 

J SCJ 
r J 

7L/ 

Approved By: Date: / 4 

))2S-2.XLT \2128)9T 
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COLuMBIA ANALYTICAL SERVICES, INC. 

AnaMiexi Report 

Client: ENSR Consulting & Engineering 
Project: FTR UOD Addendum / 9000-107 
Sample Matrix Sediment 

AP 3 6'.I Particle Size Determination 

Cl-7 [,-70q [A0/ /0 
/ ASTM Method D422 Modified 

Sample Naine: 97B704002SL 

Lab Code: K9707174-002 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Grams) 

Sand Fraction: Percent Recoven' 

Weight as received (Grams) 224.98 
Percent Solids 95.3 
Weight Overt-Dried (Grams) 214 4059 

Service Request: K9707374 
Date Collected: 10/1/97 
Date Received: 10/7/97 

Date AflaIV2ed: 10/18/97 

199. 8242 
200.0277 

100 

Description Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 
Me±mtrGravel 4.75 mm 4 134.9727 63.0 
Floe eoo- 2.00mm lO 22.8390 10.7 
Very Coarse Sand7 ) 0.850 mro 20 18.4504 8.6 
Coarse Sand ._J ç4Jì 0.425 roso 40 12.0470 5.6 
Medium Sand 4-,.- 0.250mm 60 5.2865 2.5 

Fine Sand Çcvj 0.106mm 140 4.73 10 2.2 

Very Fine Sand 0.075 mm 200 1.4876 0.7 
Clay 6.6300 3.1 

Silt 9.8000 4.6 

Tolsi 
I 

216.2442 101 

(O7 
j _I.z 

ç,I 

Approved Ev: Date: Io / f? 7 
00006 
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COLUMBIA A1ALYTICAL SERVICES. INC. 

Anal tical Report 

Client: ENSR Consulting & Engineering 
Project: FTP. UOD Addendum / 9000-107 
Sample Matrix Sediment 

Particle Size Determination 
ASTM Method D422 Modified 

Sample Name: 97B7040025L 
Ho / 0' 

Lab Code' K9707374-002d AP 3 '1 

Sand Fraction: Weight (Chaina) 

Sand Fraction: Weight Recovered (Grams) 

Sand Fraction: Percent Recovery 

Weight as received (Grams) 220.46 

IPercent Solids 95.3 

Weight Oven-Dried (Grams) 210.0984 

Service Request: K9707374 
Date Collected: 10/1/97 
Date Received: 1017/97 

Date Analyzed: 10/18/97 

196.2 172 

195.7523 

100 

Description Sieve Size Sieve Number 
Dry Weight 

j (Gramt) 
Percent of Total 

Weight Recovered 
Medrnsn Gravel 

I 
4 75 mm 4 146.7336 69.8 

tna-ae4---)e5e ¶--J 2.00mm 10 15.8709 7.6 

Very Coarse 5ancl"7 ,,,c/ 0.850mm 20 13.9252 6.6 

Coarse Sand .J s-'.-J 0.425 mm 40 9.8245 4.7 

Medium Sandj 0.250 inni 60 3.7980 1.8 

Fine Sand 0.106mm 140 4.1980 2.0 

Very Fine Sand] 0.075 inni 200 1.2017 0.6 

Clay 5.2950 2.5 

Sill 11.1550 5.3 

Total 212.0019 lOI 

rJ 
pçc) L,L/ 

R'vS 7,g 

Approved By: 

7370-20.XLS /10/22/97 

Date: 

00007 
OU-D 33675 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 4SR Consulting & Engineering 
Project: Fort Richardson OUD Rl 
Sample Mattix: Soil 

7Z4OI- 
/ 

Sample Name 97B72605SL 
Lab Code: 1(9707097-7 

Analytical Report 

Particle Size Determination 
ASTM Method D422 Modified 

Sand Frattioir Weight (Grams) 
Sand Froction Weight Recovered (Ginms) 

Sand Fracflon Pmcmit Recovery 

jWeightasrecelved(Grams 313.1 

IlPercent Solids 90.0 
Weieht Oven-Dried (Grams) 281.7900 

Service Request: K9707097 
Date Collected: 9124/97 

Date Received: 9/27/97 
Date Analyzed: 10/15/97 

251.3092 
251.2216 

100 

Description Steve Size Sieve Number 
Dry Weight 

(Crams) 
Percent of Total 

Weight Recovered 

),4ediQtove1 4.75 min 4 186.8506 66.3 

In.-G+-c4c1 'c/ 2.00mm 10 23.9641 8.5 
Very Coarse Sand7 ,.c4 0.850 inns 20 18.9222 6.7 

Coarse Sand _J ÇClf'C41 0.425mm 40 11.7390 4.2 

Medium Sand ) 4-.- 0.250mm 60 4.8849 1.7 

yineSand Çc.'d O.lO6mm 140 3.8915 1.4 

Very Fine Sand J 0.075 mm 200 0.8240 0.3 

Iav 1.6600 0.6 

ilt 4.3250 1.5 

Total 257.0613 91 

O,C1 

kppreved P' Date: 

OU-D 33676 00009 
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COLUMBIA AI4ALYrICAL SERVICES, INC. 

Client: ENSR Coosalting & Eagiaeering 
Project: FTR OUD Mod 2 / 9000-107 
Sample Malejo Soil 

AF3E1 
Sample Name: 98455900 ISL 
Lab Code: K9801514-OOld 

Analytical Report 

Particle Size Detennination 
ASTM Method D422 Modified 

Send Froatior. Wright (Gramo) 
Sand Fraction: Weight Recovered (Grams) 
Sand Fraction: Ferrent Recovery 

tWeigist as received (Grains) 10398 
Percent Solids 97.4 
Weight Oven-Dried (Garrsn) 101.2763 

Service Reqireot: K9801514 
Date Collected: 1/8/98 
Date Received: 3/11/98 
Date Analyzed: 3/25/98 

93 .66 17 

93.6953 

loo 

Dencripiion Sieve Size Sieve Nomber 
Dry Weight 

(Grants) 
Peeeent of Total 

Weight Recovered 
Mndiom Gravel 4.75 mm 4 51.9167 5t.33 - 
Fine Gravel 2.00 mn. 10 23.5229 23.23 
Very Coarse Sand 0.150mm 20 9.9163 9.79 - 

Coarse Sand 0.425 mm 40 3.9252 3.88 
Median. Sand 0.250 mm 60 2.0062 1.90 
Fine Sand O. 106 mm 140 1.7420 1.72 4 
Very Fino Sand 0.075 mm 200 0.4407 0.44 
IClay 43500 43 
1811: 2.6000 2.6 

Total 100.4902 99.2 

Approved By: j 
15l4-ID.XLS . repro 3/25/90 

Dole: 3/ZS/1c 

63 
Z3 

L,1 

A 

OU-D 33677 Paga Ne.: 
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COLUMBIA ANALYTICAL SERVICES INC. 

Analytical Report 

Client: E14SR Consulting & Engineering 
Project: FTP. OUD Mod 2 / 9000-107 

Sample Matrix Soil 

Particle Size Determination 

fl Ø 
ASTM Method D422 ModifIed 

Sample Nome: 98455900 1SL 

Lab Code: 1(9801514-001 

Sand Fraction: Weight (GTomo) 

Sand Fraction: Weight Recovered (Gramo) 

Sand Fraction: Perceot Recovery 

Weight as received (Gramo) 105.27J 
Pereeot Solids 97.4 

IIVieigltt Oven-Dried (Grants) 102.5356 

Servoce Requests 1(9801514 
Date Collected: 1/8/98 

Date Received: 3/11/98 

Date Analyzed: 3/25/98 

94.7538 
94.6739 

99.9 

Description Sieve Site Sieve Nwnber 
Dry Weight 

(Gramo) 
Percent of Total 

Weight Recovered 
Medium Gravel 4.75 mm 4 57.0753 35.66 
Fino Gravel 2.00mm 10 21.6629 21.13 2.I.11 

Tery Course Sand 0.850 mm 20 8.2656 8.06 
Coarse Sund 0A23 mm 40 3.6462 3.56 

Medium Sand 0.250mm 60 1.6252 1.59 
Fino Sand 0.106mm 140 1.8438 1.80 3. 

Tray Fete Sand 0.075 mIo 200 0.4279 0.42 

Clay 4.3200 4.2 
Silt 2.5900 2.5 

Total 101.4569 98.9 

ApprovrdBy: t247& Date, 

l514-1 .XLS report 3/25/98 

OU-D 

C' 
b 

, 

33678 
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COLUMBIA AÌ4ALYIICAL SERVICES, INC. 

Analytical Report 

Client: ENSR Consalliag & Engineering 

Project: FIR OUI) Mod 2/9000-107 
Sample Matrix Soil 

Particle Size Determination 

,1)o 
I 

ASTIvI Method 1)422 Modified 

Sample Nome: 9&45590135L 

Lab Code: K9801514-002 

Sand Fraction: Weight (Gramo) 

Sand Fraction: Weight Recovered (Grame) 

Sand Frantioe: Forcent Recovery 

freight as received (Drama) 100.838 

IlPermat Solids 94.1 

ItWeight Oven-One4 (Granen) 94.8887 

Service Roqneat: 1(9801514 
Date Collected: 1/8/98 

Date Received: 3/11/98 
Date Analycod: 3/25/98 

92.9512 
93.0894 

100 

Dencnption Sieve Sine Sieve Number 
Dry Weight 

(Crama) 
Percent of Total 

Weight Recovered 

Medium Gravel 4.75mm 4 49.5512 52.22 

Fine Gravel 2.00mm 10 8.4130 8.87 
eryCoarseSand 0.850mm 20 8.1952 8.64 

Coarse Sand 0.425 mm 40 13.0499 13.75 

Medium Sand 0.250 mm 60 8.5448 9.01 9 i 
Fine Suad 0.106mm 140 4.8001 5.06 
Vert Fino Sand 0.075 mm 200 0.4810 0.51 

Clay 0.1500 0.2 
Sill 

J 
0.6300 0.7 0. i 

Total 93.8152 98.9 

Approved By: Date: 3 /z5j72 

oU-D 33679 

1514-2,XI.S . report 3/25/98 Page No.: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: ENSR Consulliag & Engineering 

Project: FTR OUD Mod 2/ 9000-lOi 
Sample Matrix SoU 

313 
Sample Name: 984559069SL 
Lab Code: 1(9801514-003 

Analytical Report 

Particle Size Detcrmiaataon 

ASTM Method D422 Modified 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Gramo) 

Sand Fraction: Percent Recovery 

Weight au received (Grams) 100.288 
Solids 97.2 

LtWeight Oven-Dried (Grams) 97.4799 

Service Raquent: 1(9801514 
Date Collected: 1/19/98 

Date Recewed: 3/11/98 
Date Analyzed: 3/25/98 

92Â55 1 

92.516 

100 

Description Sieve Size Sieve Nwnber 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 
Medium Gravel 4.75 mm 4 37.2525 38.22 
Fine Gravel 2.00 mm 10 18.4520 18.93 

rery Coarse Sand 0.830 mm 20 10.1961 16.61 
Coarse Sand 0.425 mm 40 12.4962 12.82 
Medium Sand 0.250mm 60 5.1816 532 
line Sand 0.106 mm 140 2.3542 2.42 
Tery Fine Sand O.075 mm 200 0.4721 0.48 

Clay j 2.1100 2.2 
Silt 

_____________ 
2.4750 2.5 

Total 96.9897 99.5 

ApprovcdBy: Date: 

1514-3.XLS - report 3/25/98 

t:'. 
¿2 

;q 3 

Z7L 

41 
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COLUMBL& ANALYI'ICAL SERVICES, INC 

CImaut ESOSO. Covoultiog & Onginooring 

Projoct FF9. OUD Mod2 t 9000-101 

Sample Matrix Soil 

Sample Nanae 984559076SL 
Lab Code K0101514-004 

Matytical Report 

Particle Size Determination 

8STM Method [5421 Modufmd 

Sind Frnttiumr Weigbt(Goims) 

Sind Fractiom Weight Recovered (Gnomo) 

Sand Fractinn Permet knoovany 

Weight am received (Graten) 
J 

102.227 

Irernear Solids J Odi) 

[Weight Ove.Dried (Crama)1 17.9150 

SeeRequeste K9801514 

Date Colleetcd 1/19/98 

Date Reveivenl 3/11/98 

Dite Analyzed: 3/25/90 

95.4716 
95.3889 

too 

Dreoription Sieve Size Sieve Number 
ThTWe1ht 

(Cranes) 
Percent of Total 

WeIght Recovered 

Medium Granel 4.75mm 4 28.4139 32.32 

Fiat Gravel 2.00 mm 10 5,9319 6.75 

VrryCaorsnSond O.OSOmm 20 17.9301 '2OE39 
Coarse Sand 5.425mm 41) 27.9548 31.80 

Medium Osad O.2SOmm 60 10.146G 11.54 

Fine Sand O.lØómm 140 4.4042 5.01 

ory Fino Send O.075 mm 200 0.5375 0.61 

Clay 04000 0.5 

Silt 1,3450 1.5 S 
Tatet 91.0631 110 

Approerd By Datm IILÌ 

1514-t XLO mpor 3/25/68 

OU-D 33681 
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ALASKA 
E B T LAB 

A Division of DDWL, Incorporsted 

WO. A27717 
March21, 1998 

Columbia Analytical 
P.O. Box 479 
Kelso, Washington 98626 

Attention: Ms. Elizabeth Schneìder 

Project: Lab NO. K98 1514 

AASHTO ACCREDITED 
CONSTRUCTION 

MATERIALS TESTING 
LABORATORY 

Client 
I 

Sample I 

ATL 
Lab 

Number________I 

Date I 

Received I 

Test Method 
I 

Results 

984559001SL 452 3/13/98 

___________________________I 

ASTMD43I8,Plasticitylndex LL=28,PI= II 

984559013SL 453 3/13/98 ASTM D4318. Plasticity Index Non Plastic 

984559069SL 454 3/13/98 ASTM D4318, Plasticity Index Non Plastic 

984559076SL 455 3/13/98 ASTM D4318, Plasticity Index Non Plastic 

OU-D 33682 

David L. Andersen, PE. General Manager 
o 001 0 

4040 B STREET ANCHORAGE ALASKA 99503-E999 907/R62-2000 AX 907/563-39S3 



0.S. ARMY CORIS 07 ZNGINRMRS 
suvzy .WC?XON 

FORT RICHARDSON, ALASKA / OPRRABLR ONlY D 
SUBSTJRFAC2 IRSTIGA TIaN 

flato: 05-27-97 
I4ot at Boring Feinta 

AP XV Narthing Booting E1evatie Z1evaton Beacriptor 
Top/PVC on crd. 

zAP-3772i-L8i 116,837.01 ¿25,970.99 276.6 ;;ni;øri Well 
iAP-3773 .4116.979.34 126,157.ío 26520 281.7 Monitoring Well 
1F-3774 .LJ.17.363.0l 125,605.42 285.24 281.7 Monitoring Well 
1P3775 ---#117,078.32 125,233.41 285.07 281.6 Monitoring Well 
*8-3776 ._4117,207.21 ¿25,482.62 282.00 279.6 Monitoring Well 
A.P3777 &ni18.614.09 121,203.35 324.91 321.4 Monitoring Well 

.LjZ..-.211E,2B9.S4 132,039.86 223.61 320.1 Monitoring Well 
AP3779b1 117,341.03 125,951.41 290.5 Bell. Boring 
AP-3780 4-1l7,21878 ¿25,908.57 280.3 Boil Boring 
AP-3781 '3 117.209.42 ¿25.339.32 280.2 Boil Boring 
A.-3792 4- 117,253.51 125,925.30 280.8 Soil Boring 
18-3783 117,213.20 126,024.37 281.2 Soil Boring 
*8-3794 b 117,072.75 125,977.04 280.3 Soll. Boring 

)APJY8T&IfJ 113,169.75 ¿25,775.03 262.7 Søil Bering 
.&P-3786 .1113,136.33 125,760.30 260.9 Boil Boring 
*8-3787 113,135.92 225,598.45 258.9 Soil Baring 

125,622.64 258.2 Boil Baring _7fij13.023.75 
) 3789l16,939.27 126,732.86 288.55 285.4 Monitoring Well 

3790 ,s1l17,076.33 127,493.77 294.98 252.2 Monitoring Well 

OU-D 33683 



U.S. AR?SY CORPS OF SNGI3JSZRS 
SURVEY SECTION 

FORT RICHARDSON, ALASJCA / OPERABLE ONfl ND 
SUBSURFACE IIJVESTIOATION 

ate: 12-03-97 ist of Boring Points 
P IB Northing Basting Elevation Elevation Descriptor 

Gz-d. topPVC 
Building 726 

P-3960 116,360.78 ¿26,958.60 286.8 Seil Boring 
P-386l 116,363.11 126,912.62 285.8 Soil Boring 
P-3862 116,330.45 126,952.35 286.3 Søil Boring 
P-3863 22601.44 126,959.33 296.9 Sail Boring 

Building 704 
P-3864 116,995.67 l8,142.38 294.5 Sail Boring 

F1afl EB 
tP-3961 212.178.94 127,350.21 276.6 276.67 Monitoring Well 
P-3866 112,063.27 127,431.27 279.1 277.78 Monitoring Wall 

OU.D 33684 



ID:907-753-5560 MAR 12'98 10:26 No.001 P.02 

U.S. ARMY CORPS OF ENGINEERS 
SURVEY SECTION 

FORT RICHJJWSON, ALAST / OPERARXE UNIT D 
SUBSURFACE INVESTIGATION 

Dat: 03-12-99 
Z.it of Monitoring Wells 

AP ID Northing 2es ting Slevetion Elevation Descriptor 
9 lip PVC 9 ground 

AP-3870 117,395.23 12f 322.88 277.98 275.1 Monitoring WeLL 
AP3871 117,798.10 126,198.99 289.46 287.7 Monitoring Well 
AP-3872 117,891.79 126,705.94 292.77 289.5 Monitoring Well 
AP-3873 ¿17,655.63 124,729.14 279.38 276.9 Monitoring Well 

OU-D 33685 



BUILDING 726 

BORING LOGS/WELL COMPLETION DIAGRAMS 
GRAIN SIZE ANALYSIS 
SURVEY DATA 

OU-D 33686 



Key to ENSR boring logs 

E1GW, GW-GM, GW-GC- Well graded gravels, sandy gravels, gravels with sand, little or no lines 

GP, GP-GM, GP-GC - Poorly graded gravels, sandy gravels, gravels with sand, little or no fines 

GM - Silty gravels, gravel-sand-silt mixtures 

GC - Clayey gravels, gravel-sand-clay mixtures 

SW, SW-SM, SW-SC - Well graded sands, gravelly sands, sands with gravel, little or no fines 

[III] 
SP, SP-SM, SP-SC - Poorly graded sands, gravelly sands, sands with gravel, little or no fines 

SM - Silty sands, silt-sand mixtures 

SC - Clayey sands, clay-sand mixtures 

Efti]] 
ML - Inorganic silts, very fine sands, rock flour, silty or clayey fine sands 

CL - Inorganic clays, gravelly clays, sandy clays, silty clays, lean clays 

PT-Peat 

oU-D 
33681 



DZPkTT OF TEE ARMY 
ot 2 

NØthU Oj Cth 
North P.cific D1Vl1n 
u.s. Ar). Eg nr Di.r A1.k. 

Dr.1Lg À9cy L.i Corp. of Eogoor 
EXPLORATION LOG b1er 

Hole Number Nm of Dri1]r 

F1dAP3 ornAP-3466 S. WoodBtock cloudt 40°F 
Type of Hole L........_.J Depth To Depth Drilled Totsi DeptH 

Pit 1qer Hole 52.0 50.0 52.0 
Size nd Type of Sit Elevation J MSI. Typ. 

8" hollow etem Daton ri 
of Eiipeent 

Mobile D-61 
NOcHer of Samplee Type 

12 
of SBopleO 

Grab & Drive 
Depth tO Date 

6-7 Oct 94 
fop ot Moie 

± 

Inspector Quei, 

J. Sauceda 
Soils Section 

J. Raychel 
Quei. G.00eehn,oal Branch. 

D. Thomac 

in Feet Water Sanpie 

Soil 

Legend Classification 

MHZ 

Size DeaerSpttot and Rnarks 

- 

- 

- 

S 7 GW Fell-Graded GRAVEl 
/ Sand 

3e 5%Gr:30%S;5%Fines S]. 
k. gray NO3.8t øubr suba. 
rave]. cQbbie, tine t 

- 

- 
- 

- 

oarae qan. NP f ines w 
nge ;erouc atainC & 

].k.oai plçcea to 1/2", 
tron chemical odor 
ID-291 '20/21/21/18 

- 

- 
- 

-: 

GW Tell-Graded GRAVEl 
rl Sand & Cobb1e 

3° k.gray moist eubr. -suba. 
rave]. a cçbbies fine to 
oarse ana NP nea, 
tronc cemica1 odor 
IDa25 *15/15/i7/3 

'8 

i - 

40 
- 
- 
- 

W-G1 C11Graded QRAVEI 
f 1t, Sand & 
obbleo 

3" 
lighl chemical odor 
rown/gray w, orange 
errotle ctajnc,aubr -suba 
rave]. & eòbblec fine to 
oarse sand, NP ìnec, 

recovery 

'9/14/16/30 for 3" 

- 
:9 - 

- 
5 4W-Gl T 11-Graded GRAVEl 

Silt & Sand 
.1" 

ravei f ie to coarse 
and NP fines 
i-í.o '21/60 for 4" 

IO - 

W-GZ 11-Graded GRAVEL 
'7 Silt & Sand 

kray/brown,rnçistsubr. 
oarse cand, NP f!nes IDO.8 *14/12/32/26 
ottom of hole 52.0 
levation -52.0 

- o groundwater 
ncountered 

Number of blows to drive 
2.5" I.D. ßBlit spoon 

icr each " j crement 
kammer 

- 

60 
oordinates nd elevatio 
ata flot ava.].able 
oring backfilled with 
entenite 

NPA Form 19E 
Jun 92 Prey. Ed. Obsolete 

Protot Ft RiEEadson, Ak. 
Bldg. 726 - Post Laundry 

HOle NoncOr 
3466 



DZPARTM1F OF THE A2MY 
Proie Ft Ricn rdson Ak 
Bldg. 726 - Peat Laudxy meet i mi 2 
factum 000rdSoatSt 
NOrthmflq 0± Hetttc 

North Pacific Division 
U.S. Mcf gtceer D rant Aletta 

Doalf.aog Hgn.cy LAJ Corps of Engineers 
EXPLORATION LOG otter Ambler 

Hoi. Nooher Nere ei Driller N.atter 
eieidAP-3 peremnentAP-3466 S. Woodatocic cloudy 40°F 
Type of Hole L..........J Depth TO Depth Drilled Tot.l Depth 

rlTe.n PIt TjMger Hole 52.0 50.0 52.0 
Size mu Type of cit Elevation L.J MSI Type of Equaperna 

8" hollow atem Datte r- nobile B-61 
Humbor of Seepie. 

12 
Type of Sanpi.e 
Grab & Drive 

Depth to 
Gr n,*ecter 

Date 
6-7 Oct 94 

0E HOle 011sf. Soil. Secta.,. 01ieE, G.otecÌioACal Branch 
Eie:Camn 3 Sauceda 3. Raychel D. Thomas 

in Feet Water Smnple legend Clee.ifieentoe Sine Description and RecarE. 

- 

- 
GP oorly GZaded 

RAVEL w, Sand 2° 
ABhalt 

4%Gr;22Sa4%rinee PFS 
rown suhr. -md. ravel te to coarae 

NP t3.nea poaclhle 
P±D=6.3 

: 

7L2 1W-S) Tell-Graded SAND 
rl silt & Gravel l" 5%Cr;47%$a8%Pies S2 rown m.s, aubr.-rnd. ravel !ie to eoare t.nes, possible 

- 

-: 111=0.7 *4/3/2/1 

10 
w-c' Tell-Graded GRAVE] 

f Silt & Sand 1" mown mo4.st, suhr. -mud. aval tine to coare nd. LIP tinca, possible - 
- 111.0.2 *10/8/5/7 

o Sample recovered 

15 -4 l-Gl ell-Graded GRAVE! 
f Silt & Sand 1° 

ossible fill 
XD=4.5 

- 
- 

4r W-G! ell-Graded GRAVEr 
',' Silt & Sand 

" %Gr;31'Sa;5%Fines Si 
ay, meit, suhr. -suba. aval f te to carae - 

- 

- 

and, Ñ tinas, bllt coal iecea, strong chemical 
dom 
111.270 *9/23/20/22 

20 
- 

1W-31 llTGraded GRAVEl 
r Silt & Sand 

3 
h drillin t 15.9' r;35%Sa6F?nea -a avo. a cQbes 'trac. 1 

- 
aval) .ne to coarse and, NP tinca w/blk coal iacea strong chem.oãor 

111.294 *8/21/17/22 

25 -6 W-G 
TCll-Gmaded GRAVEL 
ri Silt & Sand 3" iemica. odor 

o sample recovered 
6k P-Si 'oor to Well- 4raded SAND 

/4 k.gray,mojae suhr. -suba. ava1,md. -f &.na aand,NP .nea- alight chem.odor 
2W.coal node,, 

30 3W Ill-Graded GRAVEL 
,f Sand Continued 

NPA Form 19-E 10t Ft Richardson, Ak. Hei. Nummer 

Ju 92 Prey. Ed. Obeolete 726 - Post Laundry AP-3466 



C' 
Sb 

DEPARTMENT OP THE ARME 
prn, Ft R.carUaon, Ak. 
flag. 726 Post Laund.ry SOmoS 2 or 2 
Iacatzon Coerdin.t.. 
NOIthSflq Oj EamSeog 0± 

North Pecif io Divieion 
ILS Army otemam Diebriot Mamba 

Drilling Agency LJ Carpe of Engineers 
EXPLORATION LOG 

001e Number Name uf DrIller Weather 

ri.IdAP.2 peoeamentAP-34S S. Woodetock j cloudy 4Sep 
type or HOiO L........J Daliofi To Depth Orillad Total Depth 

Pit ÇSogor Hole 
I 

50.0 48.0 50.0 
SiaN and Type of Sit Elevation LJ Itype nl Sqnint 

8e hollow Stem jDatue r-1 Mobil. B-61 
Number of Sample. Type uf Sangle. D*pth to I Date 

14 0mb & Drive 4-5 Oct 94 
Top 01 0010 
Elevation 

o ± 

zampector bileS. Soil. Seotiem 
J. Sauceda J. Raychel 

OileS. Oeonecflnioal Crunch 
D. Thomas 

Depth S Soil lOan 
in Foot Outer Sample iegeod Cla..iflcation 

j 

Sia. Deacript loa ama R5ark. - trong chemical odor 
: 

8%Gr;27%SaS%Pines Si 
- 

41 0W Tell-Giaded GRAVEl 
rl Sane 

3" k.gzy oLs,aubr5-ang. ravel. cobbj.es f ins O 

- 
caree send, NP tine8 WI ange arroun stains & - 

- 

- 

coaj. ç.ams (smpla etto oit w/czisma.cal PED..3 - 35 esiGua) *1322f24/26 
0W ,]jaded GRAVEZ 

& Cobblea 3M IDm347 '16/16/25/22 
low, rough drilling 

mall sample recovery 40 -- *50 for 4" 

2%Gr:33%Sa5%Finas $1 
4 RA ow a1lGraded GRAVEL 

/ Sand 
3" k.gry moist,subr,-suDi 

,ave.L k. cobbles fine to 
- carne and, NP tines wf errois stains & - 

45 
- 

oaj. stains through- ut; No odor ID=l.9 .10/18/19/20 

OW Tell-Graded GRAVEL 3m oint, qihr-rnd gray. ray Ilne to 1Ö 
r/ Sand 

coarse an NP tines IDmi.2 '16/27/32/38 
50- = = = ____________________ = ____________________________ otto of hole 50.0 

- levation -50.0 
o groundwater ucountered 

- ID Photo Ionization etector 
- 55_ Number of blow to drive 2.5e I.D. split spoon m1er each 

E" 
eni rjg3g;P0un 

oordinatøø and elevatio 
Lata noi available 
bring backfilled with entonjto 

60- 

NPA Formi 19-E IPro)ect Ft Richardson, Ak. 
Bldg. 726 Poet Laundry 

gole Number 

j 
3465 Jun 92 Prey. Ed. Obsolete 



DEP1RTMENT OF 
rort Ft Richardson. Ai.. 

Bldg. 726 - Post Laundry ShN i t 2 

°°°° 
0oth.oq O 0j I 

North Pcif if f iv.00 
U.S. Aoy gnor f inrrct Mk 

DriU.j.nq q.00y LJ Corps o Eogsne.r. 
EXPLORATION LOG 1other Isflibler 

Hole Somber N of Drlleo IN..th..r 
hP-2 perm.oemtAP-3465 S. Woodtock 

I 
cloudy 48°F 

Type of Hole Depth TO Depth Drtl]..d Totsi Dspti [T..t pit ri Hoger 4ole 50 .0 48 .0 50 .0 
So.. 0mb Typo of Bit 

8 hollow stem 
Eleoet..00 JMSL Typ. 

IDetuo IMobile 
of ¡qutpmumt 

B-61 
Number of S.e..çie. ¡Typ. 

14 
of S-_epic. 

Grab & Drive 
IDspth to 
lGrOmdoafer 

D.t. 
'4-5 Oct 
I op Of SOLO 

ElevatiOs 
imp.ctor (io.f. Soil.. SCotto. 

J. Raychel 
Cho.f. G.otemàmocel. Br.mck. 

D. Thomas 
Oo.J 

Depth % Sool Hem 

on Feet N.ter SCopie Legend CiaColfifat100 Size D..cripticn amd k.m.rka 

- 
- 

- - 

- - 
.1 
- 
?-G 

_______________ 
oorlv Giaded 
RAVEL w, Sand 

2" 
.aphalt k.rown moist.subr-sub ravel ti;e to ç;se and ÑP fines, r..i..i. IDô.8 

- 
low, rough drilling 5 

- 

- 

- 

- 

8 W-G 7e11-Graded GRAVE! 
rl Silt & Sand 

2" 0%Gr;44%Sa;%Finea s: 

k.brown& mo.st, subr-rTu ravel to and ID-6.4 *272/4/5 
ox. 6" of concrete 
e aggregate at 5.5 compacted) 

- 2 
- 

lo 
- 

- 
GP ooriv Giadad 

RAVEL w/ Sand 
.2" k.brown moist, subr-rnc ravel iie to ççse 

- 
- 
- 

and Ñ fines. riiJ, 
ID=ó.2 *1/3/2/4 - 

- 15 
- 

-: 

4 W- eli-Graded GRAVE] 
rl Silt & Sand 3" 

4%Gi0%Sa;6%F4nes Si ray/wc.brown w7 orange arroiio atajp, cubç-sub ravej. & cobiea fine to oarse sand NP hnes w lk.coal noauias ID-0.4 

- 4 

4A 

- 
- 20 

4E. - ID-0.5 *18/23/18/22 
or 3" obbie plug at 1 ID4.8;Strong cLm.odor 5 

- 
- 

- 

3 idi-Gradad GRAVE! 
,/ Silt & Sand 

.3" 4%Gr,31%Sa;5%Fines S]. ray,wet-mois,subr-suba ravel & cobbj.ea fine to oarse sand. NP tines /gnge ferrous StrainS seams through- 

5A.W-G 
. - 

- 25 
- 

- 

GW idi-Gradad GRAVE! 
r/ Sand & Cobbles .3" 

coa. ut ID293 *13/26/23/30 trong chamicaX odor ray, moist, ubr. -uba. ravel & coob.jas fine o oarse sand, NP iies w/ range ferrous atai.ns r .i.k.coal nodules to 1/ 
ID-280 *16/19/ib, 

- 6 

30 Continued 
NPA Form ii Ft RiEEarduon, Ak. 
Jun 92 Prey. Ecl. Obsolete Bldg. 726 - Post Laundry 

¡ 

001. HOoter -3465 



N 

DPART1'r OFT .BMY jsn 2 oí 2 

North P.cific Divon 
U_s. Àry agLnex O1atrcc A1Uk O EaatL9 0± 

Dfl.1cg A9Cy (J carp. oí 
EXPLOR?TION LOG Other mb1er 

Mo1 Nber N of Dr11r W.th.r 
Pi1dAP-1 .rutAP-3464 S. Woodßtock varioug 50P 
Type of Ho L____.J Depth Th Depth Drilled To.1 Depth 

r-1rt pit Hole 52 . O 50 . O 52.0 
sj.. d Typ. of Bi E1evto JMSL Type 

8" hollow stem Dtu 
oi Equt 

Mobile B-61 
Nbr of Type 

11 
o sp1. 

Grab & Drive 
t D 

1-3 Oat 94 
'op o 

E1ev 
± 

Ip.cr 
. Sauceda 

Si1. 
. Rycha1 

iet G.OLeCca1 Br.th 
D. Thcae 

Dpth I Sofl. Mlx 
in Fen W.Inr Slxpin Lngnnd C1..sificlxion Si'. Dn.cnipox .xd Rnnrk. 

- 
- 

- 

- 

- 

7 M-GCi1ty 

- - 

& Çlayey 
RAVEL WI Sana & :obbies 

- 

3 

- 

k.gray/bown,moipt,aur- g.grave1. & cobbles fine coarse sana, NP finas 
/ inter.tttan coal seams 
p to 1(2" h.ck, orange errouq ptaining tbrogh- ut;aLi.gZt chemlcal OdQr ID.125 *18/25/23/2 - 

35 
- 

- 
- 
- - 

GW ii-Graded GRAVEl 
'f Sand 3" 7%Gr;29%Sa;4%F&ne 51 ).gray/brown W/Ornge arrous stains, ubr. -ang.gravel fine o oaree sane, NP tines w bl).coaJ. seam at 36 

low, rough driJ.J.3.ng 

S 

40 
- 
- 

4 Gw eli-Graded GRAVEL 
rl Sand 

3%Gr;32'Sa;5%Piuee Si ray, moist w/orange erres qainu,suba. -sb aval tipe io qoarse 
9 

- a Ñp fines w/bl)ç,coal guies up io 1/4* aia. *29/28/23/24 

45 
4 W-G el1-raded GRAVE] 3" %Gr33%Sa;%Fines Si 
- 
2.0 

- 
- 

i Silt & Sand ay-3roWn WI orange rrous StainS, qu-suba aval & cobbles, tine to ed.san, NP tines w/blk. oai nodules up to 1/2" la. 
XD.0.9 *17/39/39/54 

50 
4%Gr;4'%Sa;5%Fnes Si k.gray7brown w7orange 

¡.i 4 P-G1 oorly Gadd 
RAVEL w! Slit & and 

3" arros atains,subr. -md. ravel ID-0.5 "18/39/38/60 
ottomof bole 52.0 levation -52.0 

55 
!oordinates and leyation data not .vailable at this inc. 

Fo groundwater ncountered 
'ID - Photo Ionization etactor 

- 

qring backfilied r/bentonite Number of blow to drive 
L 2.S" I.D. split spoon 
I8mpler each " tcrement rith a 300-pound baer !alling 30" 

60 
NDA Form 
Jun 92 Prey. Ed. Obsolete 

Pronc. Ft Richardson, Ak. 
Bldg. 726 - Post Laundry 

loin lonbor 
AP3464 



- 
DP.BTME OF I'HE AIU(Y it . 

Bldg. 726 - Peat Laundry i Of 2 
LQC&tlOfl IdflIt.i 

Oj Ec D 
North Picific D1v.on 
U.S . My Engr Diatr,t 

EXPLORATION LOG 
Drq Aq.ccy LJ Ca o .gneer 

?.mbler 
I4o1 NUbr of Drill.r 

prnAP-3464 S. Woodtock Lvariou 5OF 
type of }1o1. L........J Depth To IDepth Drilled Total Depth 

rTeot pit Role 
I 

52.0 50.0 52.0 
Size ad Type of Bit Bievathou I.JNSL Typ. 

8° hollow stem 
of Equut 

Mobile B61 
000ber of S.eçie. Type 

11 
Of S.o,piee 

Grab & Drive 
DePth to 

I Grouodouter 
I Date 
il-3 Oct 94 

TOP Ot 
Elevation 

o 

Inapector Cuti. 

J. Sauceda 
Sail. Section 

J. Raychel 
laust. Geotedevoal Br.uh 

D. Thomas 

%_ 
in Peen Water Soepie L.good Cl...iiioation Sioe D..oriptioo eed tecerk. 

- 
- 
- 

- 
3 r.]. 3F 'oorlv Gradad 

4RAVEL wf Sand .1" 
Asphalt 

7%Gr;28%Sa;5%Fines FF8 k.br9wn oist,subr.-ang. raveL, hue to coarse and, possible Fill - 

5 
- 
- 

- 

4 3W Vell-Graded GRAVEl 
7/ Sand 

2 
0%Gr;35%Sa:%Fies Si k.brown moist, md. -eng. ravel ie to coare (PfiS5 osib3,e colpactea) ID-0.5 5/8/7/7 

- 
Z 

10 
- 

- 

- - 

GM ilty GRAVEL w! 
and (Fill) 2 

k.brown, moist to wet, ubr. gravel, f in to oar#e sand4 NP finar, ossu.ble fi.i.i (loogejy ompacted) PID.0.2 *3/2/7/7 
ro sample recovery 

- 
3 

- 

15 
- 
4p..3 

r 

;ily GRAVEL w/ 
afla & Cobbles 3 k.grav/brown moist md.- tha. ravel L cabbies. :.ne to coarse sand, Nt ge f prrous 

coaj. nodules 

- 
4 

- 
L1tO1/4e dia. 1/3/6/14 

20 
- 

- 

- 

4 3W 1el1-Guaded GRAVEl 
r/ Sana 3° 

3%Gr;32%Sa;%Finea Si rown/grav w? orange errous stains, moist to et ubr. -çng. grave]. & 
obb.Las. f.ne to coarse 

ande NP fines, strong emi.cal odor 
* 

- 
5 

- 

25 
- 

- 

3 W-31 iell-Graded GRAVEl 
i/ Silt & Sand 

9%Gr;34%Sa;6%?jnes S k.aray/brown moist subr. uba.gravel L cohbia. 
.ne to cçarse ?and 1P ines 

- 
6 

- - w/bik.çoa.I. noäu.j.e tç 1/4° dia., strong 
hemu.cal odor 1D243 

30 -Gil&C1ayey Continued 
NPA Fam 19-E 
JUn 92 Prey. Ed. Obsolete 

Iproect t Riardson, Ak. 
Bldg. 726 - Post Laundry 

I 

Hoi. NO.De= 
AP-3464 



h 

DEPARTMENT OF THE ARMY 
Projeci Ft Richardson. Ak. 
Bldg. 726 Post Laundry Sheet 1 at 4 

Worth Pacifo Division Location Coordinates 
IS. Army Engineer District Alaska Norshing 115, 990 Lasting 127,202 

Drilling Agenny LJ Coron of Engtr.eers 
EXPLOP.ATIOÑ LOG other ambler 

Hole Number Name of Draller Weather 

FIeld AP-4 perrvanentAP-3467 S. Moore Various 
yne of ¡foin LISA?RJ Air Rot. Depth To Depth Drilled Toral Dcccv 

Tetv loo flTAucer gole 0.0 99.5 100.4 
Sinn and Tyoe of lit Elevation e of Egu;neni 

5" Tri Cone NOvum Chicago Pneumatic C9-672 
Norton: st Sondeo Tyne of Samples Depth ro Date 

13 Air Grab and Drive 0tmr 19 Nov - 18 Dec 1994 
Hole inspector ChocO, Soils Seosov Chief. 500tevnninai Onaovo 

y J. Sauceda J. Raychel D. Thomas 
Depth S Soil ¡lac 

n Feet Water Sample l.egend Classjicacioo Sine Desorientan and Remarks 

- 

- 

10 GM ilty GRAVEL w! 
and 

5%Gr25%Sa;20%Fines F2 
i Dk. Brown, moist a. to subr. gravel 
.ne to coarse sand, ines, PIDeai.3ppm 

Air Grab 

i: - 

- 

10 
<1 GW T11-Graded GRAVEL 

cl Sand Y2" Ti%Gr i7Sa 2%Fines NFS irey moist, suba, to 
Lngular gravel med. to oarse sand, PID=1.4nom *15/5/29 

2 

15 

= 

20 
- 

4 W-G! 11-Graded GRAVEL 
/ Silt, Sand and obbles 

'3" i%Gr 42%Sa 7%Firìes Fi k. brown, moist, suba. 
o suhr. gravel, med. to oarse sand, piecs of oal ferrous stains 
ID-i ippm *9/20/2/21 

3 

- 

25 

- 30 i W 
I 

Tell-Graded GRAVELI 
r/ Sand and obbles 3" 

I 

CONTINUZD 4 

NPA Form 19-E 
Jun 92 Prey. Ed» Obsolete 

ProJect Ft Richardson, Ak. 
Bldg. 726 - Post Laundry 

HOle Nimmer 
AP-3467 



C 

Proecc Ft Richardson, Ak. 
DEPARTMENT OF TRE ARMY Sheet 2 ot 4 

Location Coordinares North Pacific Division 
OS. ¡rey Engineer District Alaska Notching 115,990 Easting 127,202 

Drilling Agency Coron of Engitee 
EXPLORATION LOG other sb1er 

Hole Number Name Of Driller Weather 

Field AP-4 psroanettAP-3467 S. Moore Various 
Type of 001e II Air Rot. DCptc To Depth Drilled Tcta Depon 

flTent Pit flAuger Hole 0.0 99.5 100.4 
Size and Type of Sit Elevat:On MDL Type of Eq-npment 

5" Tri Cone Datum Chicago Pneumatic C9-672 
Nuttier of Sarpien Type of Samples Depth CO Date 

13 Air Grab and Drive 19 Nov - 18 Dec 1994 
1000ector Chief, Cootechnucal rhin.Sco%; 

in Feet eater Sample Legend Classification Size Description and Remarks 

4 (3W Tell-Graded GRAVEL '3" 6%Gr 21%Sa 3%Fines PFS 
- j Sand and IrownJgrey, moist, suhr. 

5 obbles o suba, gravel, med. to 
- oarse sand pieces of oal. PID. 5ppm 
- *9/19/22/25 - 
- *4/29/31/27 
- *20/30/35 

35- 

27 (3W tell-Graded GRAVEL 3"! 5%Gr 22%Sa 3%'ines P8 

40 ¡f SAND and obbles rowri/grey, moist, suhr. 
:o rounded gravel, med. 

- :o coarse sand, pieces of 
- !oal, PID1.1oom 10/23/33/34 

45 

orne perched water at 49' 
8 11 SN ilty SAND ." %Gr 53sSa 42Fines F4 50 Irown, moist to wet, 

- uhr. gravel, f me to oarse sand, NP fines tID3.8ppm *1O/16/2/23 

55-- ----_ -- - 
- .%Gr 17%Sa 82%Fines F 

- - rown/qrey moist, fine - 
9 18 L-MLilty CLAY w/ Sanc and, LLce2PI=5, some 

- .enses of fine sand, 'ID=llonm *3/10/24/28 - 60 bNTINUED - 
KPA F 19 E 

Proect Ft RiEardson, Ak. Hole Nunoer 
A.P-3467 

Jun 92Prev. Ed. Obsolete Bldg. 726 - Post Laundry 



TEE ARMY s=ec 3 o 4 

iorth Pacific DieHeicH 
CS. Army fogineer District Alasca borthimtg 115,990 £ctcrg 127,202 

OrdIsce Aceccy LJcoe-os of fr,gdneerO 

EXPLORATION LOG cther P,tb1er 
Aile cunDen Dame oD 0xlLer Weather 

Field-4 pemmamertAP-3467 S. Moore Various 
SOlS Air Rot. Depth To Depth Drilled Tuai Scott 

Pio flAuger Hu].e 0.0 99.5 100.4 
Scoe aco Type of Oct ulecanion [ÇÇJ MOL Type of 

5" Tri Cone Datum Chicago Pneunatic C9-672 
SunDer of Socoles Type of SancitO Deptos to Dane 

13 Air Grab and Drive °*° 19 Nov - 18 iDec 1994 
cp or Soie inspector Chief. Sods Section Chief. Goececonical Iraner. 51055tO J. Sauceda J. Raychel ID. Thomas 

Depth C Soil Mae 

in Feet Hacer Sample Legend Classification Descripoton arid Aeracks 

65- 

= 17 ML :ILT - %Sa 94%Fines F4 10 70- rownJqey, moist fine 
P113=. 8pm - and, NP fines, *6/7/23/28 

- -V- 
75- 

- 

-J 

- 10 SC layey SAND W/ ." 1%Gr 32%Sa 7%Fines F4 ii 80-i ravel k. grey, moist, subr. 
- 
- 

o rounded gravel fine 
o coarse LL=23 

- 

sand, 1=9, P113=. Sppm *13/35/3/65 for 4" 

-J 
85- 

CONTINUED 
90- 

NPA F Prefect Ft Riardson, Ak. Hole tinDe9 
3467 

Jun 92Prev. Ed. obsolete B1dg. 726 Post Laundry 



hOD 

C 

DEPARTMENT OF TEE V0oDm Ft Richardson, Ak. 
Bldg. 726 - Post Laundry Sheer 4 Cf 4 

North Pacific Divistoc 
LIS. homy Eismeer District Slesia 

Lcahion Coordinates 
NOrthirtg 115 990 127,202 
Drflhing Agency L4JCorps oh EnatnrecS 

EXPLORATION LOG I10fer mb1er 
Hole Sumner Name of Driller Weather 

rtelAP-4 LImoracerti AP-3467 S. Moore Various 
Type of hole L4J Air Rot, Tooth To Depth Drilled Tocai tptrt 

flTTonl PIC fl Auger hole 0 .0 99 .5 100.4 
Size act Pyre oh Wirt Elorattort 22JMSL Type of 

S' Tri Cone Datir Chicago Pneumatic C9-672 
I:ur,oeroh 5arnnies 

13 
Pyre of Samples 

Air Grab and Drive 
5ept1 to 

5r 
Date 

19 Nov - 19 Dec 1994 

287 SO Sauceda r 
Sate; h De i''I 

S SM ilty SAND w! 3' 3°Qr 46sSa 2l9oFines F2 95 rave], and Cobbles rey, moist suba, to uhr. gravel, fine to oarse sand NP fines 
'27/100 for 30 

- 

- '1sGr 479G5a 6%Fimes Si 
- 

- 100 6.::l3:.4W-G 
rll-Graded GRAVEL 
'/ Silt, Sand and obbles 3" 

k. brown, wet suba, to uhr. gravel, tine te oarse sand - 
=======p3570for5' 

ottomof hole 100.4 
- levation 187.1 
- *Gro,dwater rose to 
- 
- 

ev. 213.5 after being :irst encountered near lev. 193 105- 
- 
- 

'ID - Photo Ionization Detector 
Nuber of blows to drive 

- 
- 

2.5' I.D. split spoon ;ainpler each " increment tith,a 300-pound haimner :alling 30" 
110 lonitering we],]. instaL1e 

115_: 

120_I I 

NPÀ Form 19-E I000Jecm t ±'icnarason, ocie 

Jun 92 Prey. Ed. Obsolete 1Bg 726 - Post Laundry 3467 



DEPARTMENT OF THE ARMI Location: Ef. Richorason, Ak 
SHEET 1 0E 

Project: Post Laundry Facility 
NORTH PACIFiC DIVISION Locotion Coordinates 

U.S. ARMY ENGINEER - ALASKA DISTRICT Northing 1 5,990 Costing 27,202 

MONITORING WELL LOG 
Drilling Agency Corps o: Engineerr 
-xXxr Other Ambler Explorotion 

He Nurnoer Nome cf Griller Weolher 
Field 4P-4 Permanent AP-3467 S. Moore Various 

Type of Hole LL2L 4R ROTARY Depth to Depth Drilled Tc Depth 

Test Pit Auger Hole 99.5 100.4 
Size and Type of Bit Elevation ..LXAA. MSL Type of Equipment 
5" Tri Cone Datum Chicago Pauemotic CF-672 
Numoer of Samples Type of Samples Depth to 0ote 

13 Air Grob ond Drive Groundwater 78.00 19 Nov - 18 Dec 1 

Top of Hole Inspector Chief, Soils Section Chief, Geotechnicol Brcncn 
Elevotion 287.5 J. Soucedo J, Rovchel D. Thomas 

SUMMARY 0F MATERIALS USED 1-6:' x 6:' X 5' PROTECTIVE CASING 

550 LBS. 0F VOLCLAY GROUT 1 -COMBINATION LOCK 

;BENTONITE: 50 LBS. PELLETS/ 50 LBS. CHIPS 95' 0F 2" 1.0. S.S. RISER PIPE 

650 LBS. 0F SILICA SAND 1-2" 1.0. MORRISON END CAP 

I 0.6' V-WIRE S.S. PRO-PACKED WELL SCREEN 1-2" 1.0. S.S. THREADED END CAP 

10H- 
6: X 6" X 5' STEEL 
PROTECTIVE CASING 

s L... WITH LOCK 

2" ID. MORRISON ______/ + 2.4 

END CAP "s»- ± 1.66 (EL. 289.16) 
-v'y'c EXISTING GRADE 

= 2" ID. S.S. RISER V" VaVa (EL. 287.50) 
TYPE 5-314 

BENTONITE CHIPS 6.0 

= 

VOLO LAY ORDU 

_____ _____ 71.3 

5ENTONITE PELLETS 
6 OD 

GROUNDWATR 

- 40-60 SILICA SAND : COLORAD0 SILICA SAND) 1 1 - ..._. _88.9 
.0. x 3.25" O.D.x 10.6' 

S.S. HALIBURTON, 8 SLOT i 

-- - VEE-WIRE SCREEN 
'PRPACK WITH 40-60 - 
SILICA SAND 98 2 98 

2' D. S.S. THREADED 
ONG CAP -=. OU-D 33698 

- 
P..'" 7" 1 .4 

CAVE-IN SOIL 
'0 N.T.5. 

Groundwater measured ujier cii 



DEPARTT OF Th AY ProDcu Ft Richardson, Ak. 
Bldg. 726 Post Laundry i 

ZocaCon Coorthnaces North Pactfse 9:vltiOr, 
U_s. Arrny E:, geer Disrc . A1asa Nor'.ug 116, 539 126, 973 

Druiflog barony LJ Coros 0± SogofleerS 

1Diher Pmb1er SXPLORATION LOG 
Pole Number 

yoeldAP-6 peraaoeaoAP-3469 
Name of bolier 

S. Moore 
Weather 

Overcast, 0-15°? 
Type of noir LJ Air Rot. Septo To DenEN Crolled Total Depon 

f 
Pot fAsger Noie 0.0 125.0 125.0} 

SWor ano T.te of Sot Elevarono SSL Type cf Equipment 

5" Tri Cone Datum Chicago Pneumatic C9-672 
Sumner 0± Saoules Tape of Samples Depth tO Date 

23 Air Grab and Drive 11-20 Jan 1995 
TOo 00 hoLe :r.scecnor Chief. Soils Sectoor. Choef. 000tesinical Orasob 
fDrva0000 J Sauceda J. Raychel D. Thomas 

on Feet eater Sasolejteaend Classification 
Max I 

Size Desenlptiss and Remarks 

[ 
i- 

1G? oorly Gaded 
RAVEL W/ Sand 

own frozen.subr.gravel, inc Lo coarse sand, i-- 
. i 

I 

ML round-up gravel 
SILT L. -------- ----andy eddisi brown,frozen fine 

o medium gravel,N? tines 

5 

2 GW i11-Graded GRAVEL 4" 
8%Gr;27%Sa;5%Fines Si 

own moist.subr.gravel, 
Lo 

- 
2 10 r/Sand :ine 

)f 
coarse sand,plece coar,frac,qravel 

- *17/19/18/16 - 
3 3 P-G8 'oorly Graded 

4RAVEL W/ Silt & 
3" 8%Gr;37%Sa;5%Fines S 

rown moist,subr.gravel. - and inc Lo coarse sand, - 
- lecce of coal fractured ravel P]D=. 

4" - '22/25/26/22 for 
15- 

- 7%Gr;33%Sa;10%Fines Fi 
- rown,gray & rVst, moist 
- 

10 P-G oorly Gaded 3" 
ubr.gravel fine toned. 
and, slighLy plastic - 

4 20 GRAVEL W/ Silt & ines,nany pieces of coal 
- 
- 

Sand 
I 

rac. gravel; ?ID4.3 *9/15/28/18 - 
5 P-Gl. oorly Gzaded 

4RMrEL Silt & 
rowne gray & rpst, moist f to - 

w,' 
and ubr.gravel, iiie :oarse sand, slightly 

- lastic fines; pieces of - 
- oal, frac, gravel 
- *26/57/52/34 

25- 

3%Gr;30%Sa;7%Fifles Sl - roWn,gray & rut, moist 
- ubr. gravel, fine to 
- oarse sand, slightly 
- plastic fines, pieces of - 

6 4 ,'4-GMWe1l-Graded GRAVEL Coal frac. gravl *20/19/22/22 30 'i/ Silt & Sand !6.5 
Project Ft Richardson, Ak. foie Nommer 

AP-3469 
T,,r, Obsolete Bldg. 726 - Poet Laundry 



J 

DEP?SRTMEN'T OF TB ARNY 
Ft Richardson, Ak. 

Bldg. 726 - Post Laundry meer 2 os 5 

Location Coordinates 
BerthIng 116,539 Sasrsmg 126, 973 

North P0515ro DivisiOn 
U.S. Army Engineer District Alaska 

DrillINg Agency Corps of Ssguoee. 
EXPLORATION LOG 1other Aibler 

Hole Number 

FteldAP-6 per,nanemtAP-3469 
Name of Driller 

S. Moore 
Weather 

Overcast, 0-15°F 
Tvne of fiole Air Rot. Depth To Deprh Druiled Total SOoth [eor pit TlAuger fiole 0.0 125.0 125.0 
SmC and Type of Bit Elevation JMSL Type of EquIpment 

5° Tri Cone 00000 Chicago Pneumatic C9-672 
Number of Samples 

22 
Type of Samples 
Air Grab and Drive 

Depth to 
GroUfldwater 

Date 
11-20 Tam 1995 

¿op 01 hOSe InspecTor Chief. Soils Section Chtef. OOoteeonloal3rar.ch Elevtn J. Sauceda J. Raychel D. Thomas 
Septo C SOIl. Mae 

ir Feet Water Sample Legend Classufiramion Size Descriptios and Remarks 

- W-G! 

7 GM i,lty GRAVEL 
'/ Sand 

3 rown,gray & rit, moist uhr. gravel, eine to oarse sand, pieces of oal, fractured oravel *46759/32/20 

35 

'3Gr;24Sa;3Fines P. 
- 

40 
- 
- 

3 4W-G!' Tell-Graded GRAVEl1 
vf Sand 

Irown, gray & rust, moist ubr.gravel, fine to oarse sand, pieces of 
oa]. fractured orave]. 
'io=ô.s *6713/24/24 

- 
8 

9 - 
- - 
- 

W-G!' oorly Graded 
4RAVEL w! Silt & 
and 

roWn, gray & rusL moist, ubr.gravel, fine to Ioarse sand, pieces of oal, fractured qravel *37727/38/48 - 
45- 

- 

2 GW e11-Graded GRAVEL 3"Lng.gravelfine 
7%Gr28%Sa;5%Fines 1 ray/,rewn, moist, subr.- 

to coarsa 10 50 '/ Sand and,NP fines,w/fracarav 
- *21/85/21/43 
- 

- 
P-GO oorly Gadd 

RAVEL w! Silt & and 
3" 

ray,brown moist, suhr. - uba.qrav1,med.to coarsa and NP fines, frac.grav. 
sie o drillin action *8/21/39/50 for 55 

- 
11 
- 
12 

- o recovery of Sample #12 *75/311 - 
55 3" *3/12/20/4C 3.3 

- 3 GW Tell-Graded GRAVEL 
r/ Sand 

.3" 8%Gr;38%Sa;4%Fines P 
rowip w/orange ferrous 14 

- 
- 
- 

tains, suhr. - auba.grve_ 
ted. -coarse sand NP fines n/blk coal pcs trosiqhout *12/23/24/3( 

- 
60 Continued 

TPA F 
Jun 93rd. Obsolete 

Project Ft Ri2ardson, Ak. 
Bldg. 726 - Post Laundry 

Role Normer 
AP-3469 



Proeot Ft Richardson. Ak. DEPRTMEN'T OF TRE ARMY Bldg. 726 3 5 - Post Laundry Sheet oc 

LOoataoo Coord.nates 
N0rthng 116,539 sccng 126,973 

North pac.fio OLvizion 
3.5. SHmy Eng.neer DNstract suaska 

Drhiisog AgeY LJ Corpo of !ogtoeer 
EXPLORATION LOG 1other b1er 

Hole Numher Name of DrUler Weather 
FieldAP-6 pernaoenaAP-3469 S. Moore Overcast, 0-15°F 
Type of Hole Air Rot. Depot. To Depth Drolied TOtal DCPON 

pst )AuoCr HoI. 0.0 125.0 125.0 
Sar and Tyom of Sit Nl eva000rt MSI Tvoe of Eoutpeeoo 

5" Tri Cone Natur Chicago Pneumatic C9-672 
SUMaC: Of Samples Type of Sampleo Depth to Dace 

23 Air Grab and Drive 11-20 Jan 1995 
op OhOie Isopeccor COleS. Sosia Herden COtef. 000tecmhtcal Pranon J. Sauceda J. Raychel D. Thomas 

Depth C Soul Mae 
so Feet Water Sample Legend Ctasesfl000aoo Size Description and Remarks 

- GW e11-Graded GRAVEL 
.'' Sand 

orne perched water V- eween 62.5 & 60 ft. ruler reported no ignificamt water. 

- 4%Gr;30%Sa;6%Fjnes S]. - 
15 - 5 W-Gi e11Graded GRAVEL .3" Irow wet, subr. -sha. 

- 

- 

f Silt & Sand rravei. & cobbles fine to oerse sand, NP eines 

70 

%Gr12%Gr:88%Fines F4 75 24 16- ML ILT k.brown, wet, fine sand fines' *1 - 

19 SM ilty SARD 
P P113=0.6 
%Gr;75%Ba;23%Fines 14 

- 
11 V k.brown/tan-gray, wet, 

- a ed. -coarse sand NP fines - ntrtuttan su1 lenses - 
- to 1" thick from 75.6- ft. *41/50/52 

80-s 

85 
22 SM ulty SJD %Gr;53%$a;47%Fines F2 k.browii/gray, wet, f une 
- 
18 

= 

and NP tines ID=á.6 *6/6/12/1 

90-. Continued 
profeot Ft RiEardson, p) oase somber 

AP-3469 Bldcp. 726 - Post Laundry 



rorcr Ft Richardson, Ak. 
Steec 4 5 Bldg. 726 - Post Lawidry 

Location Coordinares North Pattfic Qzvz5Or 
Ls. ?,ey E, cecee Nsctrecr Masks 50fl5 116, 539 e 126 973 

Dezihiag Agency LJcorps t togiseera 
EXPLORATION LOG ?..b1er 

Ocie NumkC: Name of Driller Wencher 

PaemzncncAP-3469 S. Moore Overcast, 0-1S5F 
s MD1 L1iJ Ai-r Rot. Dertir Tm Depth Drrlled Total Depth 

NOie [ 
O . 0 125 .0 125.0 

Size arid ype oh tir Elevation LJMSi Type of Dqucpmert 

5" Tri Cone Decir Chicago Pneumatic C9-672 
Narice: of Sandes ryte et Sampits ECPCD SO Dace 

23 Air Grah and Drive 
DEoi.odizatnr 11-20 Jan 1995 

rep oc 000e ji,opnrtcr Thief SoSie Heotiorc Ehief. Ceocecootcal Saoch 
r-eCatEco J. Sauceda J. Raychel J D. Thomas 

Depth Seal Mao 

ir roer Water Sample Legend Classification Size Description and Remarks 

SM ilty SA3D 

- %Gr;82%Sa;18%Fines F2 
rown/ay wet, fine-mes 
'and NP fines 

- IID=6.6 *11 95 18 19-. SM ilty SAND 
F4 

f ine9 
- - 

24 
- 
20 ML ILT 

J%Gr;2%Sa;98%Fines 
;ray,wet,stiff,NP 

: 
- ;P-s 'oorly Graded S3 

pl Si-.t 
:ines 
rown,wet,f i-ne sand,NP 

*26 

-I 

H 

105 
9%Gr;38%Sa;33oFines F4 

22.: - 11 SM ilty SAND w! :2' k.gray,mgist,suhr -suba. 
- 4ravel ;avel, fine sand, NPt5 

:,nesy gravels cemented., 
i/ sm.coal pieces inter- 
13-Xed - sample may not be 
epresentat1ve due to Sn. 

- 110 -ecovery 
*11/100 for 4" 

-J 
-J 

115 8%Gr;44%Sa:8%Fines Si -. 
Z3: 8 F-GNoor1y Graded :2" ray, wet.subr.-rTid.grav. 

NP - RAVEL w/ Silt & ed, to coarse and 
*68/72 or 3" 

= 
and ines 

120 Continued 

NPAF 19 E 
Jura D2Prerv 51d Öheeoietre 

F iEEad,. Ak. 
Eldg. 726 Poet Laundry 

Nola 0000CC 
AP3469 



r- 

) 

ProJect Ft Richardson, Ak. DEPAPTNENT o 
S Rldg. 726 - Post Laundry S'°" Of 

NortH Pacofic Damisiom Location Coordinates 
CS. Army o9aneer Disnrivt Alaska ArreSto5 116, 539 fascism 126, 973 

Drollang Agency CO5 ml 505iteoro 
EXPLORATION LOG cts,: Ambler 

Hole Sinner tame of trolle: Weather 
FielfAp-6 ?er,vanentAP-3469 S. Moore Overcast. 0-15°F 
Tyoe 00 Hole 1.4J Air Rot. Derer m Danni CraDled ocal tenoN 

Tmst Pot flAaaver Hole 0.0 125.0 125.0 
Dannavi T'ape oS Oit Elevooaon 12s2SJ"Sl Type olteoapment 

5 Tri Cone Dstoo Chicago Pneumatic C9-672 
Siroco of Samples Type o: ZambIen Depot to Date 

23 Air Grab and Drive 11-20 Jan 1995 
Sloontion SWab Section CDieS. GeOteonrocal J. Sauceda 
Depmh Soil Mao 

Water Sample Legend jclassifioation Size tesori paxon and Remarks 

- 
;P-Goor1v Graded 

2RASTEL w/ Silt & pand 

J :eaving soils at 123 ft. 
AND ay,wet,ngostly fine sanc 

I 
L sorne med. & coarse saxic 

I fines - = = __________________ = ________________________ 
- ottomof hole 125.0 levation 162.4 
- *Greumdwater rese te - 1v. 210.9 after first eing encountered near 
- 1ev. 173.5 

ID - Photo Ionization 130-.- etector 
Number of blows to drive 2.5" 1.13. split spoon 

" ampler each increment ntis a 300-pound hammer ailing 30" 
- 

- lonitoring Well installed 
135- 

140- 

145 

Frozen 150 
NPA Form 19-E Hnlo469 

-n; 



DEPARTMENT OF THE ARMY Location: Ft. Richardson. 
''< SHEET i OF 

Project: Post Loundry Facility 
NORTH PACIFIC DIVISION 

Location Coordinates 
U.S. APMY ENGINEEP ALASKA DISTRICT I Northing 15.991 Easting 127,202 

MONITORING WELL LOG 
Drilling Aoency Corps of Eng:neero 
yy Ambler Exploration 

n.,f- Number llame of Driller weather 
Field AP-E Permonent AP-3469 S. Moore Varible 

Type of Hole LXXX.XJAIR ROTARY: Depth to Depth Drilled Total Depth 

Test PIt r Auger Hole 1 
125.0 t 25.0 

Size ana Type of Sii Elevation xXS.XJ MSL Type of Equipment 
5 Tri Corte Datum Chicago Pnuernatic CP-672 
Number of Sompies Type at Samples Depth to Date 

13 Air Grab and Drive Groundwater 76.01 ii 20 Jan 1995 

Top of Hole Inspector Chief, Soils Section Chief, Geotechnical Branca 
Elevation 287.4 J. Sauceda/J. Raychell J. Raychel D. Thomas 

SUMMARY 0F MATERIALS USED j 1-6" X 6" X 5' PROTECTIVE CASING 

850 LBS. OF VOLCLAY GROUT 1-COMBINATION LOCK 

50 LBS/lOO LBS 0V RENTONITE PELLETS/CHIPS 115' OF 2' I.D. S.S. RISER PIPE 
750 LBS. OF SILICA SAND 1-2" 1,0. MORRISON END CAP 

.1 105' V-WIRE S.S. PRE-PACKED WELL SCREEN 1-2" ID. S.S. THREADED END CAP 

6 X 6" X 5' STEEL N 
PROTECTIVE CASING N 

L.. WITH LOCK N 
+ 3.0 

2" ID. MORRISON "'T s 
END CAP :fl 

rece EXISTING GRADE 

EENTONITE CHIPS - 3 
(EL 287 40) 

S K/ / /,/,/íV/ 

VOLO LAY G RO U T 

2" .0. S.S. RISER 
TyPE 5-314 "/ 76.01 (EL. 211.39) 

1 GROUNDWATER 

SENTONITE PELLETS :" 

01-23-95 

L.. \,T»° 109.5 
40-60 SILICA SAND 1120 
(COLORADO SILICA SAND) - ...... _ 114.0 

L: .0. o 3.25" O.D.x 10.6' 
S.S. -IALIBUPTON, S SLOT i 

VEE-WIRE SCREEN 
_. 118.7 

LPPEPACKED WITH 40-60 
= SILICA SAND : 

I 124 0 

2 ID. S.S. THREADED ___________. 124.7 OU-D 33704 
END CAP _- 125.0 

CAVE-IN SOIL 
/ - N.T.S. 

'Groundwater measured utter welt installatiOn 



Page I Of 4 

BORING LOG 
CLIENT: ShADE 

PROJECT NAME. Ft. Richardson DUD 

bITE: 726 

JOB NUMBER: 0000-107 

LOGGED NY: J. Shapiro APPROVED 9V: 0. Wrenn 

DRILLED BY: Hughes Drilling 

METHOD: CHE 75, 4.25 ID HSA 

BORING NUMBER: 4P3860 
BORING DEPTH fl). 63 SCREEN LENGTH fi). 

SORINO DIAMETER (is): 6 SCREEN TYPE: 

HELL DEPTH (fI). SLOT VIZE (in): 

HELL DIAMETER (io). FILTER PACK: 

SURFACE ELEVATION (It): DATE STARTED: 0/24/97 

TOP DF CaSING ELEV. lIt): DATE COMPLETED: 9/25/97 
FIELD PARTY: f). Field NORTHING: 116360.78 

EASTTNIV: f2R6Nv en 

s- 'oJcO 
i i 

- u,: 

vs c fc 

DESCRIPTION END REMARKS WELL DIAGRAM 

,, I Oark brown Poorly Graded Sand with Silt and Gravel (SP-SM), medium to 
OO7SL coarse sand, and gravel, 3/4 to 2 inches ¡rl diameter. Subrounded. well 

graded, little fines, moist. Approximately one inch of asphalt at surface. 

7972 SS 28 111.0 Lithology similar te above. 
OOISL 

1645S SS 44 5.2 Litholosy similar to dbOve. 00151 lo wRI. 
0025L 

GP Poorly Graded Graoel (GP). cobbles, blocky. angular, little saud. dry 

97872 SS 27 2.7 
>,,< 

Dark brown Poorly Graded Gravel with Sand (GP). grovel 3/4 to 3 inches 

I 
OO8SL , y 

o 
in diameter. subangular. some fine to medium sand, trace fines, 001st 

SS 38 4.9 Lithology similar to above, some fine Io coarse sand, dry to moist. I9TBT2 
0095L S I 

1b 7972f SS 35 0.0 SW 

"EV" 
Dark browo Well Graded Sand with Graue) (SW). time to coarse sand some 

003SL 
. 

javel to t inch io diameter, moisI, 

7672f Poorly Graded Grovel (GP). blocky, broken gravel and cobbles Ito 3 

OO4SL riches in diameter), dry. 
(duO) 

o 
o 

97872i SS 23 0.0 d"" 
OLive gray Poorly Graded Sand with Clay and Gravel (SP-SCI. nedivo to 

OIOSL ar5e saed, and gravel, lo 2 inches in diameter, svbrounded . PoorlY - SO GP 

I raded. little clay, moist, 
° Poorly Graded Gravel (GP), blocky, broken, gravel, tiftle Oil of clayey 

o 

sand al bottom of shoe. 

Yb- 

o 
o 

013-0 
33705 



Page 2 or 4 

BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson OUD 

SITE: 726 

JOB NUMBER. 9000-107 

LOGGED BY: J. Shapiro APPROVED BY. S. tirera 

DRILLED 8V: Hughes Drilling 

METHOD: CHE 75, 4.25 ID HSA 

BORING NUMBER: 4P3860 
BORING DEPTH (It): 63 SCREEN LENGTH (It); 

BORING DIAMETER (in): 8 SCREEN TYPE: 

WELL DEPTH (ft): SLOT SIZE (in): 

WELL DIAMETER (in): FILTER PACE: 

SURFACE ELEVATION (Ir): DATE STARTED: 9/24/97 
TDP OF CASINA ELES. (It); DATE COMPLETED: 9/25/67 
FIELD PARTY. M. Field NORTHING: 116360.78 

DESTINA; 126958,80 

L 
a 

w 

w 
Z 

= O I 

I 

. r.,r DESCRIPTION AND REMARKS WELL DIAGRA vi.9 
O 

- un vu 

O O O 

J7 ,u' 'i3 E iH Medium braun Poorly Graded Gravel with Silt and Sand (GP-BM), graael Io 
OIISL c 2 inches in diameter, subrounded and angular, and fine to coarse sand. 

vo 
Ac 
o 
oc 
o 
'C 

tIlle fines, dry lo moist. 

o Ac 
Q Ac 
Q 

25 78721 
OIZSL 

SS 24 0.0 
'C 
5"C "P" Poorly Graded Granel with Sand (GP), hthoiogy similar to above, soaller 

diameter gravel, trace fines, moist. Broken up rock at bottom of oemOle; Q 
o 
'ç 
o 
Dc 

piece of coal at top ol sample. 

3oI7872 

SS 3) 0.0 

o 
vu 
o 
'C 
Q 
'C 
Q Lithology similar to above, bits of coal in rratrix, moist to viel. 

OI3SL 

o 
o 

u u 

o 

3t- i7B72 
0145L 

SS 46 0.0 

vn 
o 

u c 

Q 
av 
o 
>< 
Q GPGM Dark brown Poorly Graded Gravel with Slit and Sand (OP-GM). large 

u gravels to 2.5 inches in diameter, blocky. Subrounded, some medium to o coarse sand, little silt, moist to wet. Color change to 
O C 

o 
0< 
o 
nu 
o 

yellowish-orange/olive dray al 50.3 feet bgs. 

40- 

'u 
o 
0< 
o 
'C ----- 

OU-D 33706 



PeSe 3 sI 4 

BORING LOG 
CLIENT: AGACE 

PROJECT NAME. Et. Richardson OLIO 

SITE: 726 

JOB NUMBER: 9000-107 

LOGGED BY J. Shapiro APPROVED BY. S. Wrenc 

DRILLED UY: l-ivghes Drilling 

METHOD. CME 75. 4.25 10 HUA 

BORING NUMBER: AR3860 
BORING DEPTH (f)): 63 SCREEN LENGTH f)): 

BORING DIAMETER (in): 8 SCREEN TYPE: 

WELL DEPTH (f)): SLOT SIZE (in): 

WELL DIAMETER (in): FILTER PACK: 

SURFACE ELEVATION (fI): DATE STARTED: 9/24/UT 

TOP OF CASINO ELEV. (III; DATE COMPLETED: 9/25/97 

FIELD PARTY. M. Field NORTHING: 115350.79 

EUSTING: 125958.60 

°-- O 
d 
Z E o ra 

a) 

oJ 

a) 

,: 
m 

(o 
o o a- 

a) B 

DESCRIPTION ANO REMARKS WELL DIAGRAM 

SL. 22 0.0 SP-SC Yellowish-orange Pearly Graded Sand with Clay and Gravel SF-SC). 

rOI5SL I72 
eiediurrr to coarse sand, and gravel to 2 inches in diameter, well graded, 
subrounded, little clay, moist to wet. 

878T2 :: -g- Olive gray Poorly Graded Sand with Gravel (SP). medium to coarse sand, 
OI6SL and gravel, mostly <3/4 inch iv diameter. svbrounded. poorly graded, 

trace lunes. 

50 SS 42 9tiue gray Silty Sand with Gravel (Slit, medium sand, and gravel, 314 inch 
OI7SL 

o Sivineter, light, moist. 

Olive gray Well Graded Gravel with Sand )GWt, gravel to 2 inches in O 
diameter, svbroUrided to subangular, end medium Io coarse send, trace 

o lines, moist lo eel. 

o 
o 

O o_______________ 
55 p 97672 SS 26 1874 < GP Olive gray Poorly Graded Gravel with Sand (GP). gravel to 3 inches in 

OO5SL 
, diameter, subrmumded to subangular, end medium to Coarse send, chemical 

odor solvent? 82 es PIO. 
< « o Graim Size Analysis: 66% Gravel, 23% Sand, 2% Floes. 

o 
o. « 

60_u - 

OU-D 33707 
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BORING LOG 
CLIENT: USACE 

PROJECT NAHE: Pt. Richardson DIJO 

SITE. 726 

JOB NUMBER. 9505-107 

LOGGED BY: J, Shaprro APPROVED BY. S. Wreno 

DRILLED BY: Hughes GiBing 

METHOD; CHE 75, 4.25 ID HIS 

BORING DEPTH (fIl; 63 

BORING DIAMETER (:n(: A 

WELL DEPTH (III: 

WELL DIAMETER (in). 

SURFACE ELEVATION (fIl; 
TDP OF CASING ELEV. (fIl; 
YIELD PARTY: M. Field 

BORING NUNBER: AP3860 
SCREEN LENGTH (III: 

SCREEN TYPE; 

SLOT SIZE (rs); 

FILTER PACK; 

DATE STARTED; 9/24/97 

DATE COMPLETED; 9/25/97 

NORTHING: 115360.78 

EASTI14I3. 126958.60 - - - -- - ___________________ ____ 
- r- W 

o Z 
S o 

su ou 
-0 

5fl 

W Z 
Z 

- 
DESCRIPTION AND REMARAS MELL OISONS 

- 
diETS SS 36/ 1348 SP Olive gray Poorly Graded Sand with Gravel (SP), coarse to medium sand, 

' i 
OI8SL 0' some grovel. 3/4 imul'r diameter, subrounded, poorly graded, band of very 

J lime fo fìne sand at top 6 flehen, solvent Odor 8.2 on PIO. Plug al 
00110m of sample of gravels with medium to coarse sand and little fines. -yet. 

ML 
Doller noted harder drilhog al appronmately 62 feel Ags all drive 

07B72f SS 28/ 00.4 SP000 al 63 feet 0go. 

Tj 
OO8SL 2 Dark gray Silt with Gravel (ML). light oft, some gravel to 2 inChes n 

arreter, subrouruded, poorly gradod, pebbles scattered Ihreoghool - 
Rample, sample appears Cry. 
brain Size Amelysis: 6% Gravel, 42% Sand, 30% Silt, 14% Clay. 

Bol torn of augers to 63 lt bgs. last sample iolerval 63-64 ft Ags. 

70- 

75- 

SS- 

- - - 
OU-D 33708 



Page I ut 3 

BORING LOG 
CLIENT USUCE 

PROJECT NAttE. Ft. Richardson DUO 

SITE. 728 

JOB NUMBER. 9900-IO? 

LOGGED BY J. Shapiro APPROVED By. S. Nrerrn 

DRILLED BY. hughes Drilling 

METHOD. 011E 75, 4.25 IO I-ISA 

BORING NUMBER: AP3861 

BORING DEPTH (III: 58.5 SCREEN LENGTH (It): 

BORING DIAMETER (io): 8 SCREEN TYPE: 

wELL DEPTH (It): SLOT SIZE (in): 

NELL DIAMETER (irr), FILTER PACK: 

SURFACE ELEVATION (It). DATE STARTED. 9/28/97 

TOP 0F CASING ELEV. (it): DATE COMPLETED. 9/25/97 

FIELD PARTY. M, Field NDRTHINS: 116363.11 

EASTIND: 126912.82 

',T',' 

DESCRIPTION AND REMARKS WELL DIADRA 

78721 SS 24 296 ML Dark brown topsoil and roots. 
019SL Light brown SILT (ML). 

GP Dark brown Poorly Graded GRAVEL with Sand GP), grovel to T', 

97972' ES 28 NR brOunded, broken, some fine to coarse sand, dry. 

Light blown SILT (ML), silt dod organic rtateria)s (roots, wood fibers). O2OSL 

moist. No sample collected. 

16466 SS 31 92.2 VC GP Light brown Poorly Graded GRAVEL with Sand ISP). gravel to 3", 
O2ISL subrorrrrded and broken, poorly graded, sorne line to miredium sand, dry. 

5- 

97972 SS -45 3.6 
o 

r Light olue gray Poorly Graded GRAVEL (GP), gravel noslly 3/4" to I". 
022SL subrouoded, poorly graded, broken, some blocky to 2.5", little silty very 

tine to Coarse sand, dry. 

97B72 SS 34 0 
o 

0 Light yellowish-oraege Poorly Graded GRAVEL with Sand (GP). gravels 
023SL blocky, subrounded to angular, broken, ap to 2", poorly graded, little line 

to medium sand, dry. 

5t'RSC Light yellowish-orange Melt-Graded SANO with Clay and Gravel (SM-SC), 

97B721 29 2.0 tre to coarse sand, little clay, and gravels at 1/4" ro I", subr000ded, well - 
0245L raded, moist. 

"Z" Çtght brown Poorly Graded SAND with Gravel (SP). line to medium saod, 
rome gravel at 1/4" and I", svbrousded, 000rly graded, dry 

Light brown Bell-Graded SANO (SW), line to coarse sand and gravels at 
374" and 2', hubrorrmded. dry lo moist. 

IS 5E 23 0,0 5'V Light Proas Poorly Graded GRAVEL with Clay and Sand IGP-GC, gravels 
025SL at 3/4" and 2". sobrounded, some tine to coarne sand, little tines/clay, 

PC o 
o 
Dc 

moisi 

20- 

Dc o 
Dc 
o 

OU-D 33709 
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BORING LOG 
CLIENT: hOSCO 

PROJECT NAME: PT Richardson ODO 

SITE. 726 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED BY: S. tirenn 

DRILLED BY. Hughe5 Drilling 

METHOD. CME 75, 4.25 ID HSA 

BORING NUMBER: AP3861 
BORING DEPTH (It). 58.5 SCREEN LENGTH (Il): 

BORING DIAMETER (in). R SCREEN TYPE: 

WELL DEPTH (It): SLOT SIZE (im): 

WELL DIAMETER (in): FILTER PACK: 

SURFACE ELEVATION (It): DATE STARTED: 9/25/97 

TOP DF CASING ELEV. (It): DATE COMPLETED: 9/25/97 

FIELD PARTY. M. Field NORTHING: 116363.11 

EASTING: 126912.62 .Th 
oJ DESCRIPTION AND REMARES WELL DIAGRAI 

u 
o) 

I O O O - 
O - 

j s :M Lithology sieilar to above. ecreased sand content Poorly Graded SAND 

r 

I 

026SL with Silt and Sand (SP-SM), moist. 

25 170121 SS 25 0.0 Lithology same as above, bits nl coal, increasing liceo conteet from 12 to 
027SL 20", moist. 

97B72' SS 23 0.0 
_ SPS Light browe Poorly Graded SANO with Clay and GraRet ISP-SC), gravels 028SL treo /4' 10 I 3/4", subrouoded, poorly graded, and medium to coarse 

Sand. (011e clay, moist. 

31- SS 40 0.0 " G' Light brown Well-Graded GRAVEL with Clay aed SarrO 1GW-BC), gravel 
029Sf.. O 'Iron 1/4" to I", Well graded, subr000ded, 1011e large gravel Io 2 1/2". 

blocky, broken, some fine Io coarse sarrd (little clay or matrix), moist. 
O O' 
o 

o 
o 

IL±Gc_______ 
OU-D 33710 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardson OVO 

SITE: 728 

JOB NUMBER. BOOR-lOT 

LOGGED BY. J. Shapiro APPROVED BY: S. Breen 

DRILLED BY. Hughes Orillirsg 

METHOD: CMB 75, 4.25 ID HSA 

BORING NUMBER: AP386 
BORING DEPTH (III: 58,5 SCREEN LENGTH (It): 

BORING DIAMETER (in): B SCREEN TYPE. 

WELL DEPTH (fi): SLOT SIZE (io): 

WELL DIAMETER (in): FILTER PACK: 

SURFACE ELEVATION (t)). DATE STARTED. R/25/R7 

TOP OF CASING ELEV. (It): DATE COMPLETED: 9/25/97 

FIELD PARTY: M. Field NORTHING: 16363.11 

BASTING: 126912.62 

z L- O iO O , O '- i-s DESCRIPTION ANO REMARKS WELL DIAORA av z o o- 
I 

:m 
o i o-- 

is C Yellowish-orange Poorly Graded GRAVEL with Clay and Sand tsp-BC), 

I 
O3OSL 

o gravels from t" lo 2.5", subrounded, poorly graded, matrix similar to abose 
o 
>5 

((it Ile clay), dense, moist. 

c-s 
55 
o 
o 
55 
o si 
o 
Dc 

97872 SS 48 4.2w Dc GP Light brown Poorly Graded GRAVEL with Sand ISP), coarse gravel al 2", 

I 

O3ISL O 
o 

suprouoCed, poorly graded, surie tine lo coarse sand, dry to moist. 

Dc 
Q 
Dc 
o 
Dc 
o 

97872 SS 28 5.6W 

Oc 
o 
<C 
o 
Sc 

SP Olive gray Poorly Graded SANO with Gravel (SP), medium sand, some 
0329L gravel ri balten 8" (well graded, 1/4" to I"). moist. 

978721 SS 45 tG7l C GP Lighi brean Poorly Grdded GRAVEL with Sand (GP), coarse gravel to 3", 
033SL o 

O i- blocky, subrounded io subanguiar, poorly graded, and silty medium to 
o coarse sand, loose, salurated. Moderate solvent odor. 
O V o Grain Size Analysis: 79% gravel. 23% sand, 2.5% fines. 

97872 SS 32/ 14.3 

nc 
ML Encountered possible contining unit al 57.5. 

! 0345L 12" 
L)ght yellowish-orange to alive gray SILT (ML). very fine sand and lilt, a 
tw lenses nl tine sand, moist, 
araio Size Analysis: 8% sand, 77% silt. 11% Clay. 

Bollom mt boring al 57.5 ft bgs, sample lu 58.5 ft bgs. 
VO- 

Li________ 
OU-D 33711 
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BORING LOG 
CLIENT, USACE 

PROJECT NAME: FI. Richardson QUO 

SITE. 726 

JOB NUMBER. 6300-107 

LOGGED BY: J, Shapiro APPROVED ET: S. Wrenrr 

DRILLED BY: Hughes OriIIig 

METHOD: CMB 75. d.25 ID HSA 

BORING NUMBER: AP3862 
GORING DEPTH III. 58 SCREEN LENGTH III): 

BORING DIAMETER ic): 8 DOREEN TYPE: 

WELL OEPTH (it): SLOT SIZE (n). 

WELL DIAMETER Qn): FILTER PACK. 

SURFACE ELEVATIDN (it): DATE STARTED: 8/25/67 

TOP DF CASING ELEV. (It): DATE COMPLETED: 6/26/67 

FIELD PARTY: M. Field NDRTHING: 116390.45 

EASTINO: ORuRO R 

= > 
:; 

cL j 

U '- 

d DESCRIPTION AND REMARKS WELL DIAGRAR 

- (0 C U- 

IR G Dark brown Well-Graded GRAVEL with Silt and Sand (6W-GM), graRel to 
035S1 0 3. blocky, subrounded, broken, well graded, matrix ot nedium to coarse 
and r ) Sand (little Sill in matrix), moist io top 3", dry lo moisI in remainder, 

053SL 0 
SS 23 57 Lithology sane as above. 

036SL 

0' 

6455 SS 31 2.2 
I 

LdhoJody same as above, dry. 
037SL O 

5- 0, 
o 

97872 SS 35 1,9 PM Dark brouie Poorly Graded SAND with Slit and Grave) (SP-SM), cedan to O3BSL barsn sand, liltle sill, some gravels Iron /4" lo I", poorly graded, :'4 
o Subrounded, moist. 

I 

, WeS-groded GRAVEL with SiS and Sand (OW-GM), litkology sane as 4-6 
7072 SS 28 0 sot internal, dry to moist. 77 

O3OSL 2, pgrtr brown poorly Graded GRAVEL (GP), gravel iron t" to 3", sobaegular, 
6PGC ßfocky, broken, poorly graded. 

Teliovah-orange Poorly Graded GRAVEL with Clay and Sand (GP-GC(. 
ID- 97072 55 27 1.1w aveis Iron lid" lo 7', subrounded. poorly graded in matou of clayey 

4ome) medium sand, dry to moist. 
.'-. 

-- O4OSL 

tiark brown Poorly Graded SAND (SP), tine lo medium sand, 11111e coarse 
sand, moist (possibly dragged dowe during augening). 
Poorly Oraded ORA VEL with Sand (GP). gravels at 3". blocky, broken, 
subrounded and angular, poorly graded, little medium lo coarse Sund, dry 

970721 SS 17 0 Dark brown Poorly Graded GRAVEL with Sand (GP), gravel alt", blocky, 
0415L RegAlar. poorly graded, and medium to coarse sand. dry. o'''c 

Yellowish-orange Poorly Graded GRAVEL with Clay and Sand (GP-GC(. 
gravel al I to 2", uubrounded, broken, poorly graded, matrix mt clayey 
(3111e) coarse to medium Sand, cohesive, moist. Approximate I" thick lens 
nl dry, clean, fine sand at IR". 

20- -- 
OU-D 33712 
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BORING LOG 
CLIENT: USATE 

PROJECT NAME: FL Richardson OUO 

SITE: 726 

JOB NUMBER. 9000-107 

LODGED BY. J. ShaEro APPROVED BY. U. Brenn 

DRILLED BY: Hughes Drilling 

METHOD. CHE 75, 425 ID HSA 

BORING NUMBER: 4R3862 
BORING DEPTH (f)): 59 SCREEN LENGTH (fU: 

BORING DIAMETER (nr): B SCREEN TYPE. 

WELL DEPTH (it): SLOT SIZE (irr): 

WELL DIAMETER in): FILTER PACK: 

SURFACE ELEVATION (It): GATE STARTED: 9/28/91 

TOP OF CASINO ELEV. (It): DATE COMPLETED: 9/26/97 

FIELD PARTY: M. Field NORTHING. 115390.45 

EASTING. 125952.35 - - - 
' E O.. 

or 
U) 

Z 
uJ 

a 

T -' DESCRIPTION AND REMARKS WELL mAGRA) 
U Q Q °- E 

U) - 
W7972 SS 42 0.7 SP 151k brown Poorly Graded SANO SP), coarse to medium sand, dry. 

r i 

I 

042SL GPGC Poorly Graded GRAVEL with Clay. Sand and Cobbles (GP-OC), graue) at I 

I 

r u to 2", subangular In sub- rounded, Doorty graded, and cobbles (3"), 

j blocky, subangulor, broken, oratris mf rr,ediurr, to course sand (little clay irr 

'or maIns), dry. 

no 
IC 
no 
Dc 

25- 97872f SS 30 0 

o 
Lithnlogy simrlur to above, gravel lid" (n T', sobrounrieri, 00011v gloried, 

043SL and clayey medium In coarse sand. At 12 to 17, clean medium sand vuilh 

o 
Dc 

little fine granel (l/d"), moist. 

no 
Dc 

no 
Dc 

no 
DY 

32 w.91972 SS 33 0 SP Dark brows Poorly Graded SANO WISE Gravel (SP), medium to coarse sand, 
0446L me line gravel (1/4"), moist. - 

Yellowish-orange Well-Graded GRAVEL with Clay and Sand (0W-OC), 

J' 
O 

1 grauel from lid" to 2", subroumded, well graded, some broken, and clayey 
O (little) course lo medium sund, moist. 

o 
>0 

o 

36- 97B72 SS 29 0 0 Similar lilhulogy Io above, few cobbles subrounded, moist Io wet. 

I045 

L 
OU-D 33713 
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BORING LOG 
CLIENT USACE 

PROJECT NAME, Ft. Richardson OLIO 

SITE: 72E 

JOB NUMBER: 9000-IO? 

LODGEIJ ST: J. Shapiro APPROVED ET: 5. Wrnn 

DRILLED BY: Hughes Drilling 

METHOD. CHE 75, 1.25 10 HSA 

BORING NUMBER: AP3862 
BORING DEPTH fl): 59 SCREEN LENGTH (Il): 

BORINO DIAMETER in): 8 SCREEN TYPE: 

WELL DEPTH It): SLOT SIZE (in): 

hIELL DIAMETER (in): FILTER PACK. 

SURFACE ELEVATION (il): DAT STARTED. 0/26/97 

TOP OF CASINO LEV. Ill: DATE COMPLETED. 9/26/97 

FIELD PARTY: M, Field NORTH1NG: 116390.45 

EASTING: 26662.35 

G o o 
o 

- ° 
en 

- 
° 
z 

u 
> o 

Z - 
. 

- 

° 
O 

a 

O 

u 
0 

- u DESCRIPTION ANO REMASES MELL DIAGRAM 

z G 

33 ' SP-SM Dark brown Poorly Graded SANO with Silt (SP-SM), ored,uo Io coarse I, 046SL ?and, lillIe sill, some 1/4" grooel, dry. 

Yellowish-orange Poorly Graded GRAVEL (GP), graoels predominanlly I", e 

'C and oediuo lo coarse sand in bollom fool 01 sample, rroisl. 

o 
'C 
o 
o 

l 

97B72t SS 33 0 

e o 'e 
GW-GC Yellowish-orange eli-Graded GRAVEL w,lh Clay aSd Sand )GW-GC). 

Û4ISL O gravels fr00 1/2" Io 3", subrounded Io Subangular. well graded, nalriv of 
claVen (1:111e) irediAm to coarse sand. fOist lo reel. 

o 

o 

o 
o' 
o 3--- 

97B72 SS 37 0 SP 
_______________ 
Ymlinaish-orange lo 01,0e gray Poorly Graded SAND with Gravel (SP). 

048SL med,ue sand, and gravels Iron 1/4" lo I", subrounded, poorly graded, 
noist. Large cobble al approximately 3". No noticeable odor or elevabA 
PIO reading on split spoon 

SS 38 796 '" GW Olive gray Well-Graded GRAVEL With Sand 1GW). gravels al 3/4" fo 2", 
049SL subrouoded, well graded, aed nediun lo coarse sand. saluraled. 

and 0 SOLVENT ODOR. pio on split spoon was 400. 
0525L 

(dup) 
O Groin Size Analysis: 49% Gravel, 48% Sand, 4% Fines. - 

SP Encovotered possible confining unit al Sift bgs. 
97972f SS 28 137 

O5OSL Olive gray Poorly Graded SANO with Gravel )SP), median Io coarse sand 
led gravel from /4" lo I", subroonded. saturated. 

LighI brown SILT with Sand (ML), very nne sand and orlI, thin lenses of 
line sand, lignl, dry. )AnalyI,cal sample collected fron 15e 59.33 lo SR 

60- 
leeli. 

Bollom or boring 57.5. osI sanple 57.5 Io SR II bgs. 

33714 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardson DUD 

DITE. 726 

JOG NUMBER: 9000-107 

LOGGED BY: J, Shapiro APPROVED BY: S. hUeco 

DRILLED BY: Hughes Drilling 

METHOD: CRE 7E, 4.25 ID HSA 

BORING NUMBER: 4F3863 
BORING DEPTH (II): 57 SCREEN LENGTH (It): 

BORING DIAMETER (io): B SCREEN TYPE. 

BELL DEPTH (It): SLOT SIZE (in): 

WELL DIAMETER (to): FILTER PACK: 

SURFACE ELEVATION (It). DATE STARTED. 9/29/97 

TOP OF CASING ELEV. (It): DATE COMPLETED: 9/29/97 

FIELD PARTY: A. Sesos NORTHING: 116301.44 

FASTING: 7699931 

DESCRIPTION ANO REMARKS WELL DIAGRAM 

a "ia o M Oath brown Well-Graded GRAVEL With Silt and Sand (GW-GM), gravel 1/4 
054SL O to 2". subrouvded. broken. Well graded, matrix of silty (little) medium to 

and I coarse sand, moist. 
o7ISL o 

7672 SS 22 0 Litholsgy sue/at to above, gravels to 3", corsi. 

055SL 

O 

6455 
056SL 

SS 22 2.0 
0 

O 
Lithology similar Io above, dry to mols). 

5. I ) 

O 

97672f SS 24 15 Li)hology save as above, gravels to 2", Ory lo SOrSI. 

I 
057SL O 

o 

I978721 
OS8SL 

SS 27 5.6 
0 

O 
LIhology same as above, largo cobble (41 wedged ti shoe, dry. 

O' 

78721 SS 21 0,3 SP Dark broun Poorly Graded SAND With Gravel ISPI. medium to coatte sama, 
059S1. some gravel ta 1/2". subrouoded. poorly gradea, dry. 

7872 SS 27 0.9 ""' Yellovvsh-orarrge Well-Graded GRAVEL with Clay aed Sand (0W-OC), 
O6OSL O gravel fron 1/4" lo 2", subrovoded, well graded, and coarse to nediun 

I sood, tItle clay, moist. 
O 

o 
IO 

O 

JO_i 
o u-- 

OU-D 33715 
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BORING LOG 
CLIENT: USACE 

PROJECT SOME. Ft. Richardson QUO 

SITE: 726 

JOB NUMBER: 9000-tOT 

LOGGED BY: J. Shapiro APPROVED BY: S. Wreno 

DRILLED BY: Hughes Drilling 

METHOD. CIlE 76, 4.25 ID HOU 

GORING DEPTH Itt): 57 

BORING DIAMETER (in): 8 

HELL DEPTH (fi); 

HELL DIAMETER (in): 

SURFACE ELEVATION (it): 

TOP OF CASING ELEV. (fil; 
FIELD PARTY. S. Seuss 

BORING NUMBER: 4P3863 
SCREEN LENGTH It): 

SCREEN TYPE: 

SLOT SIZE (in). 

FILTER rACK; 

DATE STARTED: 9/29/97 

DATE CDMPLETED; 9/29/97 

NORTHING: 116301.44 

EASTING: 26959.33 

-. 
) I DESCRIPTION AND REMARKS WELL DIAGRAM 

o, 
In 

t 0.6 " tC Lilhvlvgy salle as above. noisL 

II 

O6ISL 0 

.0 

o 
0 
0 

o 
97872 Ss 28 2.3 Lithology Andar (2 Above, lela cobbles (3". Alocky, subroundedl, nolst. 
0625L O 

o 

01 

o 

o 

17872f SS 28 1.7 SW-SM Dark brown Well-Graded SANO with Silt and Gravel (SW-SM). fine to 
0635L arse sand. gravel fo 3/4", subrovoded, poorly graded, little silt, dry lo 

0 4oist. 
Sarre as 26 foot Interval. Welt-Graded GRAVEL with Clap and Sand O 

7 0 1GW-DC). 

o 

o 

SS 28 ' "W Yellovush-orange Well-Graded GR&VEL with Sand (5W), gravel (/4" 1v t", 
197972 064SL O sub- rounded, cell graded, some coarse to mecwn sand, moist to wet. 

o 

O 

o 
D 

o i - 

OEJ-fl 33716 
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BORING LOG 
CLIENT: IJSACE 

PROJECT NAME: El. Richardson Olio 

SITE. 726 

JOB NUMBER: 900G-107 

LOGGED GV: J. Shapiro APPROVED BY: S. lireun 

DRILLED BY: Hughes Drilling 

METHOD. CHE 75, d.25 ID HSA 

BORING NUMBER: AP3863 
BORING DEPTH (fI): 57 SCREEN LENGTH (fI): 

GORING DIAMETER (in): S SCREEN TYPE: 

WELL DEPTH ((I): SLOT SIZE (in): 

WELL DIAMETER (in): FILTER PACK: 

SURFACE ELEVATION (Il): DATE STARTED: 9/29/97 

TOP DF CASING ELEV. ((I). DATE COMPLETED: 9/29/97 

FIELD PARTY: A. Seuns NORTHING: 116301.44 

FASTING- 12RA50 lo 

5- n 

_ - 

4 
DESCRIPTION AND REMARKS WELL DI.AGRA 

ir "' in in v 

I '' ir IdI-graGea UHAVEL With sand lbWf, htOology sedar to above. 

I 
085SL .0 

o 
t 

T 

0 
O - 

o 
)7B72 SS 41 0 S4 Dark brown Poorly 6rded SANO with Silt and Gravel (SP-SM) line lu 
OO8SL m,dum sand, and fine gravel (I/H"). subangolar to subroanded, POOrly 

o 
- 

0W 

I 
rvded, little niB, dense, dry (possibly draggeg down with augers). 

Well-Graded GRAVEL With Sand (8W), lilhology similar lo 40 fI inlereal, 

o nome cobbles lo 3". blocky, nubrounded. moist. 
Grain Size Analysis: 72% Gravel, 26% Sand, 3% FInes. 

oi 

mî S S 51 2.8 SP'SM Poorly Graded SAND With Sill and Greed (SP-SM). Sanie vn 45 lo 45.75 O6ÎSL Jniol interv9l. SP-Sr 
Well graded GRAVEL With Sand (6W), sinilar Io 40 loot interval, moist Io 
Wet. 

7072 SS 23 "S Olive gray SANO (SE), medium Io coarse sand, loose, salurated, no 

OB9SL 
noticeable odor. 

ML Yellowish-orange SILT (NL). very line sand and silt, laminae of line sand, and 
O7OSL tight, dry, possible cenfining unit. 

I 
(duD) Grain Size Analysis: 23% Gravel, 48% Sand, 21% Silt, 9% Clay. 

NOTE: Not enough nanple of 56.4 ft interval for analytical paraos: drove 
,dditional spoon and retrieved approximately 12 incIses ol - 
fetlowish-orange silty (nenni fine sand. 

Bottom of auger hole to 55 ft. last sample 10 58 lt bgs. - 

60- - 

OU-D 33717 



COLuMBIA ANALYTICAL SERVICES, INC. 

C. RNSR Consulting & Eogincormg 
Project: Fort Ricbardson OUD Rl 
Sample Matrix: Soil 

)Z4OI- / 

Sample Name: 97B72605SL 
Lab Code: 1(9707097-7 

aMical Report 

Particle Size Determination 
ASTM Method D422 Modified 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Grains) 
Sand Fraction: Percent Recovesy 

Weight as received (Grams) 313.1 
cent Solids 90.0 

Oven-Dried (Ginma) 281.7900 

Service Request: K9707097 
Date Collected: 9124/97 

Date Received: 9f27197 

Date Analyzed: 10/15/97 

251.3092 
251.2216 

100 

)ee'totion Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 
i4 rvel 4.75mm 4 186.8506 66.3 
o.-ÙCsÇ ')4cf 2.00mm 10 23.6641 83 
esy Crame Sand 7 '.-,ec4 0.850mm 20 18.9222 6.7 
oarseSand J Çt3/C./ 0.425mm 40 11.7390 4.2 
fedium Sand 0.250mm 60 4.8849 1.7 
ine Sand Çcs'c4 0.106 mm 140 3.8915 1.4 
¿ere Fine Sand J 0.075 mm 200 0.8240 0.3 
lav 1.6600 0.6 
lIt 4.3250 1.5 

Total 257.0613 91 

fo 

V\ecÀ ;iCo-/ Vt 
1 

pproved By. Date: 10/r 

OU-D 33718 

00009 
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COLUMBIA ANALYTICAL SERVICES. INC. 

Client: ENSR Consulting & Engineering 
Project: Fort Richardson OUD Rl 
Sample Matrix Soil 

i77 O/-3 
Sample Naine: 97B726065L 
Lab Code: K9707097-1 

Analytical Repon 

Partìcic Size Determination 
ASTM Method D422 Modilied 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Grains) 
Sand Fraction: Percent Recovery 

Weight as recetved (Grams) 50.7227 
Percent Solids 92.7 
Weíght Oven-Dried (Grams) 47.0199 

Service Request: K9707097 
Date Collected: 9/25/97 
Date Received: 9/27/97 
Date Analvzedt 10/15/97 

23.351 

23.4388 
100 

Description Sieve Size Sieve Numbcr 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 
Meehuin Gravel 4.75 mm 4 3.7173 7.9 
tisse-Crave) ys 2.00 mm 10 3.5368 7.5 
Very Coarse Sand7 ytc.4 0.850mm 20 2.8870 6.1 
Coarse Sand J Çovia 0,425 mm 40 3.0757 6.5 
Medium Sand7 0.250mm 60 2.9088 6.2 
Fine Sand 0.106mm 140 5.3709 11.4 
Very Fine Sandj 0.075mm 200 1.7842 3.8 
Clay 6.5950 14.0 
Silt 14.1550 30.1 

Total 440307 94 

Cor J 76 

Approved By: Date: t bj Ç1Y)- 

00005 
7097-L XLS \lO/l5197 PgcNo. 
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COLUMBIA ANALYTICAL SERVICES. rNC. 

Analytical Repon 

Client: ENSR Consulting & Engineering 
Project: Fon Richardson OUD Rl 

Sample Matrie Soil 

A3' 
6'O 

Paincic Size Determination 

7 3/-ioi 
/ ASTM Method D422 Modified 

Sample Name: 97B72606SL 

tab Code: K9707097-ld 

Sand Fraction: Weight (Grains) 

Sand Fraction: Weight Recovered (Grams) 

Sand Fraction: Percent Recovery 

r Weight as received (Grams) 50.6505 
Percent Solids 92.7 
Weight Oven-Dried (Grains) 46.9530 

Sci-vice Request: K9707097 
Date Collected: 9/25/97 

Date Received: 9/27/97 
Date Analyzed: 10/15/97 

25.0005 
24.9972 

100 

t3cscripsion Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 
-4edm19 Gravel ç ) man 4 7.5995 16.2 

sg-gnvel (r . - 2.00 ritan 10 2.30 13 4.9 
leiv Coarse Sand7 ,-c) 0.850 mm 20 2.8480 6.1 

oarse Sand .J9c/ 0.425 mm 40 2.8646 6.1 

Aedium Sand .1-,',,t 0.250 mari 60 2.8700 6.1 

1ne Sand (-' 0.106 mm 140 4.5595 9.7 

lerv Fine Sandj 0.075 mm 200 1.773g 3 
:15v 6.4400 13.7 

i1t 14.3150 30.5 

Total 45.5717 97 

MEC/i iza 

L/J ? 

-r Date pproedB 

____ç_' 

: 

00006 
7O97lD.XLS \IO/15!97 oU-D 
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COLUMBIA ANALYTICAL SERVICES. INC. 

Anahaical Report 

Client: ENSR Consulting & Enpineering 
Project: Fort Richardson OUD Rl 
Sample Matris Soil 

A36 / Particle Size DetenaUon 

c 7ç7 g 62. 
ASThS Method 1)422 Mothíied 

Sample Naine; 97B72633SL 
Lab Code; K9707097-5 

Sand Fraction: Weight (Grams) 

Sand Fraction: Weight Recovered (Grains) 

Sand Fraction: Percent Recovery 

Weight as received (Grams) 427.9 

Percent Solids 91.9 
Weight Oven-Dned (Grams) 393.2401 

Sei-iie Request: K9707097 
Date Collected: 9/25/97 
Date Received: 9/27/97 

Date Analyzed: 10/15/97 

400.299 
400.1667 

100 

Description Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 

ledot,s-Gravei 475 mm 4 311.3100 79.2 

200mm 10 21.6283 5.5 

Very Coarse Sand7 0.850 mm 20 26.7172 6.8 

Coarse Sand I çovtl 0425 mm 40 21.9515 5.6 

Medium SandÌ 4 0.250 mm 60 8.7469 2.2 

Fine Sand 9-c.ì 0.106mm 140 7.7071 2.0 

Very Fine Sand 0.075 mm 200 1.6902 0.4 

Clay 2.3700 0.6 

Silt 7.4000 1.9 

0/f) Total 409.5212 104 

c.c 

- 

eS 

Approved 8v: 

\.__R: 

'_-.______ Date: 6 

00007 
7597.5 XiS \iO!iS/97 OU-D 33721 Pige No. 



COLUMBIA ANALYTICAL SERVICES. 114C. 

Client: ENSR Consulting & Engineering 
Project: Fort Richardson OUD Ri 

Sample Matrix Soil 

j737 3IO2.. 
Sample Name: 97B72634SL 

Lab Code: K9707097-6 

Analytical Repon 

Particle Size Determination 
ASTM Method D422 Modified 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Grams) 
Sand Fraction: Percent Recovery 

Weight as received (Grams) 150.534 
Percent Solids 85.4 
Weight Oven-Dried (Grams) 128.5560 

Service Request: K9707097 
Date Collected: 9/25/97 
Date Received: 9/27/97 
Date Analyzed: 10/15/97 

107804 
10.7574 

100 

Description Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 

Medrirm-Gravel 4.75mm 4 0.0000 0.00 
Fiae-Qfacl Ço 1 2.00mm 10 0.0000 0.00 
Very Coarse Sand7 ...ec 0.850 man 20 0.4379 0.3 

Coarse Sand ..J Çc- 0425mm 40 0.5253 0.4 

Medium Sano i 0.250mm 60 1.3996 1.1 

Fine Sand Çc'n. 0.106mm 140 4.7551 3.7 

Very Fine Saridi 0.075mm 200 2.7524 2.1 

Clay 14.0600 10.9 

Silt 99.1500 77.1 

Total 123.0803 96 
/ / 

(-cciil C) 

o (O5LC o7 
- 

Date: ¿e.0 cj_- Approved By 

OU-D 33722 
7097-6.Xl..S \lO/i5/97 
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COLUMBIA ANALYTICAL SER'ICES. INC. 

Client: FNSR Consultin & Eneineering 
Project: Fort Richardson OLJD Rl 

Sample Matrix Soil 

c177Z(CY3 
Samplc Namc 97B72652SL 

Lab Codc K9707I44-8 

Analytical Report 

Particle Size Determination 

ASTM Method D422 Modilicd 

Sand Fraction: Weight (Grains) 
Sand Fraction: Weight Recos cred (Grams) 
Sand Fraction: Percent Recovery 

Weight as received (Grams) 176.596 

Percent Solids 93.2 

Weight Oven-Dried Gratos) 1645875 

Service Request: K9707144 

Date Collected: 9/26/97 
Date Received: 9/30/97 
Date Analyzed: 10/15/97 

159 9326 
lOO 15)19 

to)) 

Description Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent ol Total 

Weight Recovered 

esnssi Gravci 4 75 nsm 4 80.5064 4)1 9 

D-Gs tv 2(1(1 moi itt 27.4127 6 7 

Vcrv Coarse San ,oJ ((.85(1 mia 20 22.6959 13 

Carsc Sand J 'J 0425 mss 40 166334 I)) 

Medium Sand .Ç 0.250mm 60 6.93 iO 4.2 

Fine Sand ((11(6 mes 40 4.6376 21) 

Very Fisc 55n4J 0075 mes 200 i. t602 (5 7 

Clay 
J 

1.3650 0 1) 

Silt 
_________________ 

I 

5.2350 3 2 

Total 166.5772 lOt 

7 

/, J _z . 

-. \ 2 

Date: Approved 3v: 

OU-D 33723 
7(44.FXLS \tO(tO(97 

OOO5 
Page No.: 



COLUMBIA ANALYTICAL SERVICES, II'IC. 

rot: ENR Coneulting & Engineering 
ject: Fort Richardson OUI) Rl 

spie Marris Soil 

/p3c3 
7L7 zûJ-5 

iiple Name: 97B72666SL 45 
Code: K9707195-4 

Analytical Repon 

Particle Size Determination 
ASTM Method D422 Modified 

Sand Fraction: Weight (Grams) 
Sand Fraction: Weight Recovered (Grams) 

Sand Fraction: Percent Recovery 

Weight as received (Grams) 550.6 

Percent Solids 96.5 
Weight Oven-Dried (Grams) 531.3290 

Service Request: K9707195 
Date Collected: 9/29/97 
Date Received: 10/I/97 
Date Analyzed: 10/15/97 

521. 171 

521. 142 

100 

scnption Sieve Size Sieve Number 
Dr Weight 

(Grams) 
Pereent of Total 

Weight Recovered 
_ dtGravel 4.75 inni 4 384.8400 72.4 

e-Grtelrae 2.00mm 10 47.1337 8.9 
Coarte Sand7o 0.850mm 20 33.0125 6.2 

arse Sand ...J9vc.I 0.425mm 40 26.7684 5.0 
dium Sand 0.250mm 60 14.4248 2.7 

eSand 
/ 

0.106 mm 140 11.6414 2.2 
tv Fine Sand.1 0.075mm 200 2.8325 05 
iv 7.0400 1.3 

.1 10.9400 2.1 

Total 538.6333 101 

fc) 

J 

3q 
pproved Ev: Date: 

OU-D 33724 

00005 
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COLUMBIA ANALYTICAL SERVICES. INC. 

tient: ENSR Consulting & Engineering 
Project: Fori Richardson OUI) RI 

Sample Matrix Soil 

,p3g63 
772 ûL1' 

Sample Name; 97B72669SL 

Lab Code; K9707195-6 

Analytical Repon 

Particle Size Deterreunation 
ASThI Method D422 Modified 

Sand Fraction; Weight (Grams) 
Sand Fraction; Weight Recovered (Grams) 
Sand Fraction; Percent Recovery 

Weight as received (Grams) 313.1 

Percent Solids 89.4 

Weighs Oven-Dned (Grams) 279.9114 

Service Request: K9707 195 

Date Collected: 9/29/97 

Date Received: 10/1/97 

Date Analyzed: 10/15/97 

197.4979 

197.38 

100 

Description Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 
4ethnm Gravel 4.75 mm 4 63.0906 22.5 

2.00mm 10 19.2671 6.9 

Very Coarse Sand7 ..Q.J 0.850 miti 20 20.2498 7.2 

Coarse Sand J 9'v.c 0.425 miti 40 31.7840 11.4 

Medium 5and 4-, 0.250mm 60 22.7677 8.1 

FineSand 0.106mm 140 31.0100 11.1 

Very Fine Sand 0.075 mit, 200 8.3669 3.0 

Clay 26.3600 9.4 

Silt 58.6850 21.0 

Total 281.5811 101 

[loJ 
2Z,2- 
77c2f 

ApprovedBv Date 

00006 

7i95-6.XLS \i0115197 OUD 33725 Pate No.: 



U.S. ARZ.IY CORPS OF ENGINEERS 
SURVEY SECTION 

FORT RICHARDSON, ALASFJt / OPERABLE UNIT D" 
SUBSURFACE IS VESYIGA TI ON 

pete: 12-03-97 iat of Boring Pointa 
LP ID Northing Baa ting Elevation Elevation DaaeEiptor 

@ Crd. top PVC 

Building 726 
P-3860 116,360.78 126,958.60 286.8 Seil Boring 

IF-3861 116,363.11 126,912.62 285.8 Soil Boring 
LP3862 116,320.45 126,952.35 286.3 Soil Boring 
IP-3863 116.301.44 126,953.33 286.9 Soil Boring 

Building 704 
%P3864 116,999.67 128,142.38 234.5 Soil Boring 

FiBh Hatchery 
IF-3865 112,178.38 127,350.21 276.6 276.67 Monitoring Well 
1P3866 112.063.27 127,431.27 278.1 277.78 Monitoring Well 

oU-D 33726 



BUILDING 796 

BORING LOGS/WELL COMPLETION DIAGRAMS 
GRAIN SIZE ANALYSIS 
SURVEY DATA 

OU-D 33727 



Key to ENSR boring logs 

GW, GW-GM, GW-GC - Well graded gravels, sandy gravels, gravels with sand, little or no fines 

GP, CF-GM, GP-CC Poorly graded gravels, sandy graveLs, gravels with sand, little or no lines 

GM - Silty gravels, gravel-sand-silt mixtures 

GC - Clayey gravels, gravel-sand-clay mixtures 

SW, SW-SM, SW-SC - Well graded sands, gravelly sands, sands with gravel, little or no fines 

[I] s, S?-sM, SP-SC - Poorly graded sands, gravelly sandS, sands with gravel, little or no fines 

SM - Silty sands, silt-sand mixtures 

SC - Ciayey sands, clay-sand mixtures 

ML - Inorganic silts, very fine sands, rock flour, silty or clayey fine sands 

CL - Inorganic clays, gravelly clays, sandy clays, silty clays, lean clays 

PT-Peat 

OU-D 3372S 



BORING LOG BORING NUMEEG:i 

CLIENT: Unrted Slates Army Corps of Engineers 

PROJECT NAME Fun Richar050n. Operable Unit O 

PROJECT LOCATION: BuriOng 786 

JOE NUMREP 90CC-036 

LOGGED 2V J. Wrrikler APPROVED 9V: 5. Wrng 

DRILLED 8V. Hughes Drrllrng Co. 

METHOD 4.25 ID 'IBA 

FILFNAHE. AP3511 

BORING OEPTH (Itt: 18 

BORING OIAMETEP tim): 6 

WELL DEPTH (It): NA 

WELL DIAMETER (in): NA 

REFERENCE ELEVATION ((It. 

CASING STICKUP (It): NA 

FIELD PARTY. H. Kent 

SCREEN LENGTH If)). NA 

SCREEN TYPE. NA 

SLOT SIZE (ml. NA 

FILTER PACK, NA 

DATE STARTED. 10-25-94 

DATE COMPLETED: O-25-94 

NORTI-IING. 118899.29 

EASTING. 130876.94 

2 
9 u S DESCRIPTION AND REMARKS WELL DIAGRAM 

= ILL L) 1 o 9 
AS LU O 

.1 mec. broon FILL-SILTY SANG (SM), orth granel, granel SUD rounaeo n 

4 angular (up to 2.5"). sana poorly sorted, Ory, no 000m 

- 

same as abnue. mols), mostly gravel, no stain, no 001 

10T 
3 same as above, gravel increasing in size (up lo 4"), hO stain or 0001 

Pled. broom FILL-SILTY SAND (SM). gravel, coarse angular to 

IP 5uorsunaec gravel nlerbedaea. floe to medrum Sand, slrght olay, osrr,000 
I poctets of lmgnt yelloo Sri), very vet, no odor. 

SW 2e 
Mea o SANO (SW), f e to ed m sang, some s If a d le bedOeg 
grauem, grauel up to 3" Ola., vet. On odor 

83 
88 t! 

3W Aroun-gray SANOY GRAVEL (6W), fine to coarse sana, gravel increasIng B 
84 1urlb ceoth, morSt, no odor. 

Total Ceoth 18 feel i 108 
70 

3D 

OU-D 33729 



Pa9eiO 
BORING LOG BORJN3 NUMEF-52 

CLIENT. United States Army Coros of Engoremos 

PROJECT NAME: Fort Rrcharason, Operable Und O 

PROJECT LOCATION. BrUdirig 79E 

JOR NUMBER 9000-036 

LOGGED BY: J. Wrrrkler APPROVED BY: 5. Wing 

tRILLED BY: Hughes Oruling Co. 

METHOD. 4.25' ID HSA 

FILENAME: 4P3512 

BORING DEPTH (Itt: 9 

BORINS DIAMETER fin) 6 

WELL DEPTH (it): NA 

WELL DIAMETER tint: NA 

REFERENCE ELEVATION (it): 

CASING STICKUP itt); NA 

FIELD PARTY: H. Kent 

SCREEN LENGTH itt): NA 

SCREEN TYPE. NA 

SLOT SIZE (in): NA 

FILTER PACK. NA 

DATE STARTED. D-25-94 

DATE COMPLETED: O-25-94 

NORTHING. ff8890.83 

EASTING. 3003020 

5- o: C 
50 
O 

o, 

r 

2 DESCRIPTION AND REMARKS WELL DIAGRAM 

50 
o 2 

o: o 

SM 

I endino bromo FILL-SILTY SAND )SM),with gravel. gravel subroonded to 
6 angular (rip to 2.5'). sand poorly sorted, frne-,rredvsm, no stain, mo ogor, 
6 moist 

4 As above. 05y, no odor 

EI 
as ADOVe. cry, ro 

ioW I 
Medirum Grown SAND 'i. s medium sand. some silt and interbedded 

P i 14 
gravel, very mois: uns poorly sorted, gravel (up to 3') 
increasing orth ay. 

ID 

O - AO above, 4" gravel layer (subronnaed) in midle section of sampler 

OW MediAn Oronn SANDY GRAVEL (6W). line to coarse sand, granel 

1 
18 increasing with depth, slight iron oxidation staining, moist, no odor, troce 
IO_________________________________________________ 

lo Total depth - 9 feet - 

25- 

OU-D 33730 



CLIENT U.S. Army Corps of Eoa,meers 

PROJECT NAME. Fort RcharaSpV, Operable UNI D 

PROJECT LOCATION. BAdtog 796 

JOB NUMBER. 9000-03E 

LOOSED BY. E. Rapport APPROVED BY 5 mç 

DRILLED BY. AIpne Dolhog 

METHOD Alt Rotary 

FILENAME AP3513 

BORING LOG BORINE Nu;:t2- 

BORINS DEPTH (tI): 91.5 SCREEN LENGTH (fI 10 

BORING DIAMETER 0m): 8 SCREEN TYPE PVC 

MELL DEPTH (it): 91 SLOT SIZE (im) 0.010 

MELL DIAMETER 0e) 0 FILTER PACK 0.020 

SURFACE ELEVATION (it). DATE STARTOD. 21(2/95 

TOP OF PVC ELEVATION (III. 321.89 DATE COMPLETED. 2/lU/95 
FIELD PARTS, k Keel NORTHING. 118899.30 

TASTINO 'rrro7ao 

i 

B - 
t-1 DESCRIPTION ANO REMARKS WELL DIAGRAM 

c__ E 
I 

Frost. Base of frost estimeteV to be 4 leet, 

Coarse raed amo 5ravet cAttings. 

1 Core barrel covered ouR bemlonite slurry. Observed hole im sidewall of 
H o c north suce. 

Q 

T! H 

AC 
o 
Pc 
cv 

IV 3 3 5 

j Q 
Beetomi(e Coltlrrds ri slurry. 

- 
O oc 

- 

- 

AC 
Doc 

lt C 

o 
PC Fu 

N 
POC 

GRAVEL (GP). saecy. reArare olive gray, <O.062r,re-Bco, breodat, time 
p tTrode=0.Dmm. coarse eode2cm, sAbroumded Io subamgular (sands 
O snbamg), 60% Yth tragrremtS (siltstome, metaoolcamlc, gramiloid, ev 20 A C AvarIzIe). 30% AvArIA, lob Na feldspar. Bentomrte ro sampler to 18.4 

feet. Lout sampler moe in mole and warped saopler. Morsr to slightly 
omirt. iv I' O 

15 -J : 

o 

-I 
1< o Ifr O 

1 jO 
rI 

6W GRAVEL (0W). rrrvaay, au above, tine node Oir, slightly cohesive 
(gravels bave draie to graue romtabt. BIrdhIiy morsi. 

3O 126. 

OU-D 33731 



CLIENT U.S. Army Coros of Engineers 

PROJECT NAME Fort Richardson, 008raDie Unit D 

PROJECT LOCATION Bu4ding 78E 

JOB NUM8ER. 9000-036 

LODGED BY E. Raport APPROVED BY S Wing 

DRILLED BY; AtOme Drilling 

METHOD Amm Rotary 

FILENAME; AP3S(3 

BORING LOG BORING NUM,:A-3E 

BORING DEPTH (fI); 91.6 SCREEN LENGTH (fr; IT 

BORING DIAMETER (in). B SCREEN TYPE. PUT 

WELL DEPTH (St); Bi SLOT SIZE (in). 0.010 

HELL DIAMETER ri) FILTER PACK. 0.020 

SURFACE ELEVATION (fi) DATE STARTED; 2712/95 

TOP OF PVC ELEVATION (fi) 321.89 DATE COMPLETED. 2/14/90 

FIELD PARTY; H Kent NORIHING. 118899.30 

EASTING, 30876 46 

° 
a z 

oJ 

mo to 
' DESCRIPTION AND REMARKS HELL DIAGRAM 

o- --e - - 

30 

o 
O 

o 

o 
OS 

O 

GRAVEL (GP). sandy, as ahoye. 

13 

'1 

Sto 

5< 

LS 

45 

>4 

to 
'n 

LS 
to 

As to 
to 

<0m 

GRAVEL (di-I). middy, as above, sightly moist. Refusai at 49.5 feet. 
2.6 

:, 
55 

2 

io 

0 
GRAVEL (OW), mv00y, as arsove. sightly moist. Retissai at 59.7 feet. 

2.8 

OU-D 33732 



CLIENT i.E. ArCo Coros of Enaoieers 

PROJECT NAME. Hors RicroOrosorl, Ocerable l.ioiI D 

PROJECT LOCATION BuilOing 795 

JOB NUMBER. GODE-03E 

LOGGED 5V E. 5aDor) APPROVED BY V. Mog 

DRILLED BY Aloirre OrillorO 

METHOD. AO Rolary 

FILENAME, AP3513 

BORING LOG BORING V!;=::_o 

BORING DEPTH fl). 91.5 SCREEN LENGTH ISO IC 

BORING DIAMETER rs) R SCREEN TYPE. PVC 

HELL DEPTH fl). SI SLOT SIZE lis), 3.010 

HELL DIAMETER IrS) 2 FILTER PICK 0.020 

SURFACE ELEVATION III) DATE STARTED 2112195 

TOP DF PVC ELEVATION 115) 021.99 DAtE COMPLETED. 2114/95 

FIELD PARTY. H. Kent NORTHING 118999.30 

EASTING. 338764V 

o 

n O 
,, 

l-r DESCRIPTION ANO REMARKS HELL DIAGRAM 0WU I o 
I or w O = O 

u, 

GM 
o 

o 

'l 
o 

J O 
- o 

o 
li-, o or 

- 
w 

o 

IJJU8.7 GP GRAVEL GP), sorroy, shghtly 510151, 05 Above. Refusal at 68.7 fecI. 
>1 

o.. 

OH' w 

oc 
N 

0:0 

O V CasIno fell 0.5 feet at 73 feeS. cultregs moIsI, 50007 Io sIlty, w 'K OC 
o vv 

OC 
w 
OC 

.1 00 

- 
o 
OC o 

GRAVEL GP). sonoy as above 01fb ligrrlte OhiO of 80.8'. Sandy at 8G- w 
83 feel. s/g011y molos 

IA 

w 
- DO 

w 
o ° 

: 

85' DII 
o 
,c 

- 
Io 

: 
- 

0v 

o 
ru 
w Groundouatr erlooumtered 91 87,8 feet. 0.. 

J.. 

oU-D 33733 



- i» 

CLISO J S Srmv CArDi nf Eng;neers 

PP.EC fIARE Fct R AharAsAn. ODerROIR Un;f S 

PC EC LOCATION Eud2arg 7A6 

J9 NUMOEN ACDC-T35 

9 E. PEDOSFI APPRJVEO Sn S nc 

ORILlO S Al5rne Or; rrq 

PTHO A r RotAry 

F_EN4RA. .1P3513 

BORING LOG C0J\ Nl 
OCRING DEPTH Itt: ALS SREEN LENSTI- It: 

BORINS DIAMETER n B SREEN TVPE py 

MEr.L 0EPT fi) Al SLOT SIZE Irr) GOD 

REL DIAMETER err T EILTE PCr - 3.020 

SURFACS ELSAATILN If) OL1E STARTEC 2/ID/DG 

TOP 0F VS ELEVA'iON III). D2 BD DATT COEPLETBO 2/14195 

FiEl PARTY. ti. MetrI RORTHINIT I1BBRR 3D 

E45IC, I3DETOJLI 

H- 
ro 
O . DESCRIPTION ANO REMARKS WELL DIAGRAM 

1 

1221 

OU-D 



'n 

seeetlCf 5 

U.S. Army £ngsneer District scc NOrthing 117, 990 Eastteg 129,220 
Drilling Agency L...___.J Corpo of Engineers 

EXPLORATION LOG other bler Exploration 
Hole Number Neme of Driller Weather 

rieldAPl9fl reemanentAP.-3532 S. Moore Cloudy 50°F 
Type nf Hole LJ Air Rot. Depth To Depth Drilled letal Denti 

pot ]Auger Hole 0.0 135.0 137.0 
Size sr.d Type of Bit flevztsee MSi Type nf fquipment 

5" Tri Cone Dztsm Chicago Pneumatic CP-672 
Numoer of Samples Type of Samples Depth to Date 

17 Drive Gmorarer 2-3 May 95 
Top Or HOSe Inspector Chief. Seile Section Thief. Geoteohescal Bronci Elevation 

J. Raychel J. Raychel D. Thomas 
Depth Soil Max 
in Feet Water Sample Legend Classifiectien lice Description and Bernons 

s- 

io 8%Gr;29%Sa'3%Fines PFS - 
1 3 GW e1l-Graded GRAVELL53ray, dry, tine to coarse 

- r, Sand nibr. gravel, med. to 
- oarse sand - 

ID=ND *9/15/17 

15- 

20 5%Gr;3835a;7%Fines Si - 
2 7 ,W-GCT11-Graded GRAVEL 2"4ray, moist, f in to 

- 
. / Clay & Sand oarse gravel, fine to 

- oarse sand - 
*16/18/27 

25- 

30 
i 

Continued 

Form - 
PreTeen Ft Richardson 

. 
. 

Hole Nurser 

AP-3532 Jun 92 Prey. Ed. Obsolete 28 Monitoring Wells 
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DEPARTMENT OF TEE A 
proeon Ft Ricliardon 
28 Monitoring Wells Sheet 2 ti 

Sorti Pacific Division Location Coordinates 
tif. Army Engineer Di riot Alaska Normung 117,990 Lasting 128,220 

Drilling Agency L............Jcoroo of Engineers 

EXPLORATION LOG other Ambler Exploration 
Hole Number Nane nf Driller Weather 
Fieldl9D rermanentAP-3532 S. Moore Cloudy 50°F 
Type of Hole IJ Air Rot. Depth To Depth Drilled Totcl Doth 

TlTest Pit Aoger Hole 0.0 135.0 137.0 
fiar an Type cf Hit Elevation 2.JMSL Type nf Eguipment 

5" Tri Cone Datum ri Chicago Pneumatic CP-672 
fumEnt of Samples Type cf Sampieo Depth mn Dane 

17 Drive Groundwater 
109. 2-3 May 95 

rop Ar Ocio Inspector Chief, Sollo Section chief, Geotecanical Brancn 
°itd5io J. RaycheJ. J. Raychel D. Thomas 

Depth N Soil Maw 
in Feet Water Sample Legend Classification Siee Desoriptinn and cenarAs 

- 

- 

63. .... . P-G 'oorly Graded 
PAVEL wf Clay & 
and 

3" L=39, P1=22 9%Gr;25%Sa;6%Fines 91 rown,moist to wet subr.- iba. gravel & cob1es inc to coarse sand NP ines w/blk.coal noàules 
ip to 1/4" 
5ID=0.5 *19/32/27 

35- 

40 - 
4 W-G! Tell7Graded GRAVELe3ray/brown, 

il Silt, Sand & !obbles 
moist subr.- uba. gravel & coEthles ed. to coarse sand, Nf' inçs w! orange ferrous tains & blk. coal smears lirouahout 

ID=ND *9/12/21 

50 - 
..;:.S:.::, - 

- 
W-GP dl to Poorly raded GRAVEL w/ and & Cobbles 

3" ray, moist, subr. -suba. rravel fine to coarse and, Ñ fines 
ID=ND *24/32/4E 

55- 

GP toorly Gaded 
w! Sand 

60 = Continued 
NPA Form 19-E 
Jim '7 P,sr 

ProJect Ft Rihardson 
28 Monitoring Wells 

Hale somber 
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ref 

C 

Preject Ft Richardson DEPARTMENT 0F A 
Sf,eeo 3 5 28 Monitoring Wells 

Location Coordinates North Pacific DivlflOO 
L.S. Army Engineer Distract Alanra N000hang 117,990 Easting 128,220 

Drilling Agency L.._.._Jcorps of Engoaeers 
EXPLORATION LOG lIthe: Pb1er Exploration 

tole Number Name cf Draller Weather 

FieldAP-l9D peeenacenrAP-3532 S. Moore Cloudy 50°F 
lype cf Hole LJ Ar Rot. Depth To Depth DraiEnt Toral Depth 

Pot flAagec Hole 0.0 135.0 137.0 
Sure nod Type of Sao Elevation ÇÇJ MtL Type of Equapeeet 

5° Tri Cone Datum Ciicago Pneumatic CF-672 
Number cf Samples Type OC Samples Depth tO Date 

17 Drive Irnurodwater 
12-3 May 95 

Dur Ou Hole inspectEr Chief, Scii Section Chief. Geoteehrleal tramen 

32.10 J. Raychel J. RayJ D. Thomas 
Soil 

um feet Water Sample Legend Clansifucation Size Desoripnaen and Remarks 

- 3&:.:... GW e11-Graded GRAVEL3" 2%Gr;34Sa;4%Fines PFS 
- 

f Sand tray, moist suhr. -suba. rravel & cob1es fine to oarse sand, NP tines 
T ID=ND *14/27/18 

65- 

70 l%Gr;32%Sa7%Fines Si - 
. 

- 
2.7.. .4W-Gl Tell-Graded GRAVEL il Silt & Sand 

,3fl rown moisfl subr.-suba. 
îravej. & cob1es fine to 

- :oarse sand, NP tines 
ID=ND *33/46/32 

75- 

80 9%G38Sa;3oFjnes PFS - 
- 

- 

2 8.. GW 11-Graded GRAVEL 
Sand 2" ray/rown moist, suhr. - fine 

- 

- 

p/ nd. gravel, to oarse sand NP fines 
'ID*ND *11/20/40 for 4' 

85- 

GP oorly Gaded 
RAVEL WI Sand 

90 Continued 
NPA Form 19-E Project Ft Riardson Hole Narrer 

Jun 92 Prey. Ed. Obsolete 28 Monitoring Wells D, 
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DEPARTNT OF THE y proecc Ft Richardson 
Sheet 4 

Location Coordinates 
Northing 117,990 Eastong 128,220 

North Pacific Division 
3,1. Army Engineer District Alaska 

Drilling Anerioy L..,..........J Corpo of Engineer 

EXPLORATION LOG other Ambler Exploration 
Ocie Number Name of Driller Weather 

FoeidAP-l9D PermaoentAp-3532 S. Moore Cloudy SOF 
Type of 1101e LJ Air Rot. Septo To Depth Drilled Total Depth 

ÇTest Pit reroger 1101e 0.0 135.0 137.0 
Ojee and Type of not Elevation 2S2çJ MSL 'type of Equipeent 

5fl Tri Cone Datum Chicago Pneumatic CP-672 
Number of Samples Type 

17 
of Saeplen 

Drive 
Depth ro 
Groundwater 
109. 

flame 

2-3 May 95 
'10 0E 1451e Inspector Chief, Soils Section Chief, Genrechninal Oranon tlevtnl0 J. Raychel J. Raychel D. Thomas 

Dwpth Soil Mar 

io Fece Water Sample Legend Classifioalion Sìze Descrìption and Remarks 

- 

- 

9 
. 

GP bony Gaded 
RAVEL wi Sand 

2" Irown/gray,rnoist to wet, uhr. grarel, med,to !oarse sand, NP fines 
'ID-ND *7/28/28 - 

- 
- 

GP oorly Gaded 
RAVEL w! Sand 

.5 ray/brown, moist, suhr.- 
isba, gravel, med, to 

- 
10 

- 

- 

oarse sand, NP fines 
IDND *14/41/30 - 
!Onfiuing layer © 101.0' 

105 'arched water table (PT) 

;roundwaterat -108.62' 
- Ef ter drilling 
- 
- 
- 110 
- 

V- 

W-G! 
11-Graded GRAVEL 

'f Silt & Sand .5 - 

4%G30%Sa;6%Fines Sl ray/rown wet,subr.-rnd. 'ravel me,&. to coarse and, Ñ fines; PID=ND _______________ 511 - 
- 
- - 
- 

- 14 
- 
NL 

___________ 
ILT w/ Saud 5 

-, 
%Gr;l4%Sa;82%Fines F4 
own,moiat, suhr.qavel, :ine-med.sand NP s.es w/ m.pcs of coal to 1/8' 

- 
- 

- 115 
- 
- 

GM 
NL 

ilty GRAVEL w/ and & Cobbles 
andy SILT 

LS 

laroughout, over- onsolidated 
ID=N1) *14/23/40 

:12 
12 

Irown/gray,wet,subr.grav. id. to coarse sand, NP fines; PID=ND 
- 

- .25 %Gr;30%Sa;68%Fines 
- 

- 

- 

120-1 

rown, wet, tine sand, 
W fines w! intermittent 'and lenses to 3/4" *12/30/26 

Continued 
- . ÌPreect Ft Richardson IW0leNmb!_ 



proypet Ft Richardson DEPARTNT OF ARMY 28 Monitoring Wells °° 5 ° 5 

Location Coorduiatee North PadS lo Division 
3.5. Army Engisr District Alcoba NOrthiog 117, 990 Ensting 128,220 

Drilling Agency L..._J Corpo ct000coeers 
EXPLORATION LOG jjSthmr Ambler Exploration 

Role Number Name of Driller Weather 

rsmidAP-19D permanent AP-3532 S. Moore Cloudy 50°F 
Type of 001m Air Rot. Depth To Depth Drilled Total Depth 

rit [Augmo Hole 0.0 135.0 137.0 
Olee and Type of Oit Elevation [ÇÇJ MSI Type of Equipment 

5" Tri Cone Datum Chicago Pneumatic CP-672 
Numb er of Samples Type of Samples SePtEto Date 

17 Drive 109. 2-3 May 95 
lop Oh Roam Inspector ChicO, Soils Oeotioo Chief Ssote001ihool Or050h 
Olevtoi J. Raycliel J. Raychel D. Thomas 
Dpth 

I 

Soil Man 

im remi oampse Legend Classifuoahtom Aree Deneroptiom and 

125 3%Gr;53%Sa4Fines NFS 
14 SW 'llTCraded SAND .5"4ray, wet, subr.-suba. 

- 
'I Silt & Gravel 

;and rave1, fine to coarse 
NP fines 

- 'ID=ÑD *9/11/26/20 - 

130- 

- 2" of heaving soil 135 
GW ll-Graded GRAVEL 

0%Gr;l9%SaleFines NFS ray,wet,sur.-rnd.gravel - 
15 

g! Sand 
.5 

.me to coarse sane NP ines; PID=ND; 2//9/l5 
- ottomof hole 137.0 levation 165.1 
- roundwaterelev. 193.48 
- f ter drilling 140- 
- Number of blows to drive 
- 2.5" 1.1). spii spoon 
- ampler each b" increment 
- 

T 
ltha 300-pound hammer ailing approx. 30" 
ID - Photo Imization 

= 

etector (ppm) 

145T :onitoring Well installec 
- D - Non-Detectable 

150L 
PrnypCt Ft Riardson 001e NimMSt 

NPA Form 19-E 28 Monitoring Wells 
.5cm 2 Prp,'.r Rd Öhsö1ee 



Location: Ft. Richarczon, Alaska 
SHEE DEPARTMENT OF THE ARMY 

Project: 28 Monitoring Wells i 

NORTH PACIFIC DIVISION 
Location Coordinates 

U.S. ARMY ENGINEER - ALASKA DISTRICT Northing 117,990 Eating 128220 
MONITORING WELL LOG Drilling Agency L____ Coros of CiLÏ97 

r-xr Ambler Exploration 
H.,e Number Name of Driller Wth 
Field AP-19D Permanent AP-3532 S. Moore Cloudy, 50°P 
Type cf Hole L3XXL Air Rot. Depth to Depth Drilled Total Depth 

Test Pit I 135.0 137.0 
Size and Type of Oit Elevation 'TX2X3J MSL Type of Equipment 
5" Tri Cone Datum Chicago Pneumotic OR-672 
Number of Samples Type of Samples Depth to D0t0 

17 Drive 
I 

Croundwoter 108.62 6-7 May 95 
Top of Hole Inspector 

I Chief, Soils Section Chief, Gotehnicol 9ronch 
ri 302.10 J. Rovchel .L Pr,vhol D. Thomcrs 

''''I.... 

h 

Ht 

U 

- io 
i 

r___ 
¿I 

4 
4 

H H 

TOP OF' PIPE 

PROTECTIVE CASING 
WITH LOCK 

BENTONITE CHIPS 

- VOLCL,AY GROUT 

RISER PIPE 

- BENTONITE CHIPS 

SAND 

INSITU CAVEIN SOIL 

PREPACK SCREEN 

Y. GROUNDWATER LEVEL 
(5/s/95 

N IS 

#lOTE 

Subsurface soils intorrnetion is 
provided in noplorotion log CF-3532 

Hod difficulty in plugging cooing w/ bentor,ite cHips during 0011 

construction. 

WELL COMPLETION DETAILS 

A 2.8 FT (ASSI TLDV. 304.0 
B 2.5 F1' (SSS) 
C 97.0 FT (SSS) 
D 98.6 FT (BSS) 
E l2.0 FI (Bas) 
F 113.5 FT (BSS) 
O 108.62 FT (8051X0 ELFO. 193.4.1 
H 133.3 FT (BSS) 
I 133.7 FT (BSS) 
J 137.0 fT (8051 
BGS Relvo Ground Surtucn 
ASS Above Ground Surtoce 
WE While Drillinc 
AD After Drillinj 

SUMMARY OF MATERIALS USEDI 

50 LBS. BENTONITE CHIPS 
650 18S. VOLCLAT GROUT 
400 LBS. 1G-20 SACO 
12 - 2" ID. X 10' SCO. 40 Pvc 

RISER PIPE 
2 - 2" 1.0. X 3.75" 0.0. X 9,7' 

8SLOT 10116500 VWIIfF 
PREPACK 140NO SAND) 

1 - 2" 1.0. pvc ENO CAP 
1 - 2" ID. MORRISON ENO CAP - 6" n 6" n 5' PROTECTIVE CASING 

OU-D 33'74 



DEPARTT OF THE ARMY IProlert Ft Richardson 
28 Monitoring Wells ScemI 1 c 5 

Coordinates 
000011sf 119, 053 E stung 130,585 

North Pacific DiviSion Iloratuon 
U.S. Army Engineer District Alaska 

Drilling Agency Corps Of Engineers 
EXPLORATION LOG Drier .mbler Exploration 

Hole Number Name cf Driller Weather 

FieldAP-20D permaoentAP-3533 S. Moore Cloudy 50°F 
Type of Soie LJ Air Rot. Depth To Depth Drilled Total lootS 

flTesO Pit TlAuger 001e 0.0 130.0 131.5 
Lice and Type of Out Elevation 1JMS Type of Equipment 

5" Tri Cone Dolor Chicago Pneumatic CF-672 
Number of ScenIco Type of Samples Date 

14 Drive dtor 
103. 8 May 95 

roD os Sole Dnnpeotor OuleC, Sollo Section 
J - Raychel 

chief. Geoterhnocal Oranrh 

°erd Sample Classification Description Hnd RemarEs 

5 

lo 
- 
- 
- 

2 GW Jell-Graded GRAVEL 
p/ Sand 3" 

8%Gr;279Sa;5%Fines Sl 4ray, moist suhr. -suba. rravel & cofbles fine to oarse sand NP hues 
'ID=ND *l/2O/5O for 3" 

_. 
1 - 

15 
erched groundwater table s - 

- 

PWT 
onfining layer at 18.5' 

,L=31, P1=16 20 
- 

- 

- - 

7 M-GC noorly Graded 
4RAVEL w! Clay & 
and 

6%Gr;44%Sa;],O%Fjnes Fi rown/gray WI orange errous stains wet suhr. ang. gravel, hue Eo oare sand, NP to slig. L fines 

- 
2 
-- 

IDND 25/31/36 

25 - 
.3. 

- 
- 

- - 
- 

. N-GC ilty-Clyey 
RAVEL w, Sand & obbles 

3" Irown wet, suhr. -suba. 
rravei- & cobbles fine to :oarse sand NP E0 PL ines w/ blk.coal nodules 
to to 1/2" *11/18/37 

- 

30 Continued 
19 E 

Jun 92Prev. Ed. Obsolete 
ProJect Ft RicEardson 
28 Monitoring Wells 

Hole 0000er 



DEPARTNT OF T ARNY 
sheet2c51 

North Pacific Division 

JI. Asmy Engineer Distract Alaska !0nrtng 
Location Coordinates 

119, 053 nssnong 130,585 
Drilling Agency L.........Jcoo-ps of Engonce. 

EXPLORATION LOG other ).nthler Exploration 
Hole Number Name of Driller Weather 

FieidAP-20D pernacenrAP-3533 S. Moore Cloudy 50°F 
Type of Hola LJ Air Rot. Depth To Depth Drilled Total Depth 

ElTest Pit flAsger Hole 0.0 130.0 131.5 
Sloe end Type of Bot Elevation ÇÇJ MSI Type nf Equipment 

5" Tri Cone Datos Chicago Pneuiriatic CP-672 
Bother cf Sampleo Type 

14 
of Samplen 

Drive 
DePth In 

103. 

Date 

8 May 95 
TOp 00 0010 Inspector ChicS. Soils Sectoon Otoef, Geoteohnioal Branch 

ElcvtnS2 J. Sauceda J. Raychel D. Thomas 

Depth Soil Maso 
I 

in Feet cater Sample Legend Clasoifinathon Size Description and Remarks 

- M-GC i1ty-C1yey 
4RAVEL w, Sand & 
obb1es 

L=37, PIso2O 35 
- 

- 

- 

6 P-GC oorly Gaded 
RAVEL w! Clay & 
and 

a3" 
2%Gr;31%Sa;7%Fines 51 
rown/gray, moist subr. - 
uba. gravel & cobles 
inc tocoars sand, NP 
o PL fine wf orange 
creus stains & blJt.coa" 
odules up to 1/2" 
Ii3ND *l3/41/, 

4 - 

40- 

45 - 
.5::... - ro sample recovery 

*12/34/50 for 4' 

- 

55 - 
: 

- 

- 

W-G) ellGraded GRAVEL 
TI Silt, Sand & 
obbles 

3" rown/gray, wet to moist, 
uhr.-suha. gravel & 
ombles fine to coarse 
and N fines *6f26/ 
It)=ÑD 

60 Continued 

NPA Form 19-E 
project t RiEardson solo Nimber 

28 Monitoring Wells 



Pro)ect Ft Richardson DEPRT1FT OP 
5 28 Monitoring Wells SIseo o. 

Location Coordinates North Pacific Division 
11.5. Army Eegoeemr District Alaska MarchIng 119, 053 basting 130,585 

Drilling Agency 
L...........J corps of EngIneers EXPLORATION LOG 

otper Îunbler Exploration 
dole NUTTthCI- Name of Driller Westher 
FieidAP-20D permaneotAP-3533 S. Moore Cloudy 505F 
Type of Mole L4J Air Rot. DepOn DO Depth Dri.11sd Total OCelo 

f 
Test Pit fAager Male 0.0 130.0 131.5 

Osee and Type of Bit Elevstian MSI Type of Esfaipeent 
5" Tri Cone Danam Il Chicago Pneumatic CP-672 

Number of Samples Type of Sacpies Depth to Date 
14 Drive 8 May 95 

Oop oc Hole 
Inspector Chief. SoilS SecEsos Chief. Ceooeclmacai fiacco Ee1tct 

J. Sauceda J. Raychel D. Thomas 
Depth B Seil Mea 
in Peen Water Sample Legend Classifigatien Size Description and Remarks 

65- 
7 4P-G oorly Gadd 1" rown/gray, moist to wet, 

- 
RAVEL WI Silt & 
land 

ubr. -rnd.gravel fine o 
NP kines - - 

oarse sand, wf range ferrous stains & lk.coal pce to 1/4" 
6/20/32 

70- 

75 
S 'cony 5%Gr;35%Sa10%Fines PFS - 

- 
B ;p-G Gaded 

RAVEL WI Silt & 
.75 rown mois, subr.-suba. ravel meçi. to - and coarse and Ñ fines w/blk.coal 

- 
- - .odules up to 1' 

ID=ND 11/24/36 

80- 

85. - 
- W-GP rell to Poorly ..5 mown/gray, moist, subr.- mraded GRAVEL WI uba. gravel, med. to - and barBe sand, NP fines IDND *7/22/30 

. lILT w/ Gravel 

90-7 Continued 
NPA Form 1 9-E sooFt RiEEardson soie Number 

Jun 92 Prey. Ed. Obsolete 128 Monitoring Wells 
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ç 

DEPARTMENT OP TEE ARMY Sheer4cf5 
North Pacific Division Location cocrdu,a;es 
U.S. Army Engineer Dintrict Alaska tOothing 119, 053 fasting 130,585 

Drullisg Agency L__Jcorps o ìngsneec' 
EXPLORATION LOG otie P.nbler Exploration 

Hole Number tarte of Dr:ller Weather 
Field AP-20D PermanectAP_3533 S. Moore Cloudy 50°F 
Type of Hole LJ Air Xot. Depth To Depth Drilled Total Depth 

TeOt Pit flAager Noie 0.0 130.0 131.5 
Croe sed Type of Out Elevotroo [JMSL Type of Equipment 

5" Tri Cone ScOut Chicago Pneumatic CP-672 
Number mf Samples Type of Samples Depon to Date 

14 Drive Groundwater 
103. 8 May 95 

Cop Of Ocie 
Elevation 

Inspeotor Chief, soUs Session Chief, Gecceohnocal Branch 

320.62 J. Sauceda J. Raychel D. Thomas 
Depth Soil Mee 

in Feet Water Sample Legend Classufioatrmm Sine beacromoiss and nemarki 

95 I%Gr;4%Sa93%Fines F4 , 

10 - 17 . ILT ).5 Irown molet to wet0 subr. 
Fraye], f i0ne to medium 

- - ;and NP tines 
OID=ÑD *1/5/20/37 

100- 

V- roundwater at -103.25 f t.er dri11g 
105 6%Gr;42%$a22%Fines F2 - Ii 9 SM ilty SAND w/ 2" .rown, moisf to wet,sur. 

- -, rave1 eng. gravel, fine to 
- oarse sand NP fines 

IDmND *6/5ô/50/50 for 40 -- 
115 .5" heaving soil - 

12 Fo representative sammle 16/1S/3 

GP roorly Graded 120 4RAVEL Continued 
Project Ft RiEardgon. bole Number 



?i 

Normhteg 119, 053 Easthsg 130,585 U.S. ormy Cegaoee: Dostrior AlaSka 
DrIlling Agency L.._._ Cores oD Ioee:O 

EXPLORATION LOG onnn- nb3-e Exploration 
Hole Sumner 

FoeidAP-20D pernater.AP-3533 
Sate of Driller 

S. Moore J 

Weather 

Cloudy 50°F 
Type of Hole LJ Air Rot. Depth TO Depth Drilled ITotal Depth 

Test Pit flAuger HOle 0.0 130.0 J 131.5 
Size and Type of Sit ElevatiOo jJsr Type of Equipment 

5" Tri Cone Datum Chicago Pneumatic CF-672 
Number of Sampleo Type of Samples Depth to late 

14 Drive Gdwahe 
8 May 95 

TOP 00 Hole Iris500tor ch:et, Soils Section ChueS, Ce0000hnucal SpesaI Dlemtoo53 J. Sauceda J. Rayais! D. Thomas 
Depth W Soil 'sao 

in Feet Water Sample Legend Classifirasaoo Sine Description and Remarks 

2.3 GW i1-Graded GRAVEL 3" 0%Gr;36°sSa;4%Fines FF5 
- p, Sand ay, wet, subr.gravei 
- - .ne to coarse sand. N 
- 

T 
ines 
ID=ND *20/40/39 

123 

= 7%Gr;38%Sa5'bFines Si 
- rown/gray, wet suhr. - 

130T 2.4 -IW-G} Tl1-Graded GRAVEL 2" 
,/ Silt & Sand ID*1D *11/35/50 

- ottoni of hole 131.5 
T levation 189.12 

- roundwaer.e1ev. 217.37 f ter drilling 
135 Number of blows to drive 

- 2.5" I.D. split spoon 
- ampler each 5" increment 
- 

- 

utoa 300-pound hammser ailing approx. 30' 
ID - Photo Ionization 

= 

tector Çppm) 

rD Non-Detectable 140. Iouitoriug Well installed 

145 

l50.: 
NIPA Form 19-E aOmi L 

Jun 92 Prey. Ed. Obsolete 128 Monitoring Wells 
Role Number 

AP -3533 Piezomete 



DEPARTMENT 0E THE ARMY Location: Ft. Richardson, Alaska 
SHEET 1 0E 

Project: 28 Monitoring Wells 
HORTH PACIFIC DIVISION Location Coordinates 

U.S. ARMY ENGINEER ALASKA DISTRICT Northing 119,053 Eating 30,585 

MONITORING WELL LOG 
DFHhing Agency ____. Corps o Engineer 
'YT31 Ambler Exploration 

Thu e Numoer Name of Driller Weather 

Field AP-200 Permanent AP-3533 S. Moore Sunny, 65°F 

Type of Hole Air Rot. Depth fo 
i 
Depth Drilled Total Depth 

E' Test Pit - 130.0 131.5 

Size and Type of Oit Elevation LXiXL MSL I Type of Equipmertf 
S" Tri Cone Datum Chicago Pneurnotic OP-672 

Number of Samples Type of Samples Depth to Date 

14 Grab & Drive j Groundwater 103.25 10 May 95 

Top of Hele Inspector Chief, Soils Section Chief, Geotechnicol Branch 

i 

Elevation 320.62 J. Sauceda J. Raychel D. Thomas 

TOP Ox PIPE 

I 

I 

OROTECTIVE CASING 

L 
WITH LOCK 

:1:i- BENTONITE CHIPS - 

VOLCLAY GROUT 

RISER PIPE 

L SAND 

INSITU CAVEIN SOILS 

e 

:- PREPACK SCREEN 

i 
I Y GROUNDWATER LEVEL 

4 

e (5/18/95) 

e - 
e 

. 7' i 

NOTEZ 

Subsurface Soils information s 
proxided in exploration log AP-3533 

WELL COMPLETION DETAILS 

A 2.5 Ft (ADS) ELEV. 32312 
B FI (BSS) 
C 99.7 Ft (BSS) 
D 151.7 FT (SOS) 
E 111.3 Ft (Ros) 
F 103.25 n (BSS) ELOy. 21 7.37 
6 131.1 TI (BSS) 
H 131.4 Fr (ROS) 
I 131.5 F1 (ROS) 

BSS Below Snound Surface 
ASS Above Ground Surface 
WO While Drillirg 
AD After Drilling 

SUMMARY OF MATERIALS USED: 

100 LBS. BENrONITE CHIPS 
1200 LBS. VOLCLAY SNOUT 

100 LBS. 10-25 SACO 
12 - 2 1.0 o 1' OCH. 40 PVC 

RISER PIPE 
2 - 2' 1.0. 3.75" 0.5. N.7' 

8SLOT JOHNSON VWIRE 
PREPACK (40-60 SACO) 1 2 .0. PVC ENO CAP - 2 LO. MORRISON END CAP 

1 6 6' o 5' PROTECTIVE CASINO 

oU-D 
33746 



Page I sI 5 

BORING 0G 
CLIENT: USACE 

PROJECT NAME. Ft. Richardson QUO 

SITE. 796 

JOB NUMBER: 9000-107 

LOGGED BY. T. Barrett APPROVED BY S. Breen 

DRILLED BY: Alpine Drilling 

METHOD: Ao rotary. 6" casing 

BORING NUMBER: 3777 
BORING DEPTH (II): 95 SCREEN LENGTH (II): IO 

GORING DIAMETER (in): 7 SCREEN TYPE: Blotted PVC 

BELL DEPTH (It): 92 SLOT SIZE (in): 0.008 

BELL DIAMETER (io): 2 FILTER PACE: 40-60 PrePack 

SURFACE ELEVATION (It). 321.4 DATE STARTED: 9/II/96 
TOP 0F CASING ELEV. fl). 324,9 DATE COMPLETED: 9/12/96 

FIELD PARTY: NORTHING: 118614.09 

EASTING: 131203.35 

s- 
° 

(V 

= o 
u, w 

' 

" 

- 

(0 (j 

DESCRIPTION AND REMARKS MELL DIAGRAI 

ÇTT 

GM Gravelly surtace. 

r 6NTQ OS M/ 0.1 Medivni Bray Silty GRAVEL (0M). diameter 4.8 to 20mm, 15% tines, poorly 
OISL grAdRY, dry, nn odor. 

l8B79 SS 43 1.3 Brownish gray Poorly Graded GRAVEL with Sift (OP-GM), diameter 4. R lo c 
O2SL 65mrr, roi,r,ded, 0-15% fine to medium sand, 5-10% tines. poor Io 

eoderotmty graded, desse, dry, no odor. 

r 6679' 65 N/i 0.9 
< 

Lilholcgy same as above. dry. 
03S1 __ 

2O 

OU-D 33747 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME. Ft. Richardson CUD 

SITE. 798 

JOB NUMBER: 9000-107 

LOGGED BY T. Barrett APPROVED BY. S. hireen 

ORTLLEO BY: Alprne Drilling 

METHOD. Air rotary, 8" casing 

BORING NUMBER: 3777 
BORING DEPTH (fi): 58 SCREEN LENGTH (it). IC 

BORING DIAMETER (irr): 7 SCREEN TYPE: Slotted PVC 

WELL CEPTH (itt: 92 SLOT SIZE tin): 0.008 

WELL CIAMETER (irr): 2 FILTER PACK: 40-80 PrePack 

SURFACE ELEVATION (it): 321.4 DATE STARTED. 9/ti/SB 

TOP OF CASING ELEV. (it): 324.9 DATE COMPLETED: 9/12/98 

FIELD PARTY NORTI4ING: 18814.09 

FASTING 13127fl c 

o L ¡ - 0' 50 = 
a. 

0' - 

I DESCRIPTION AND REMVRKS WELL DIAGRAI 
o va ° 50 

vi vi - - - - - 
506P-GM 
SC o 
SC o 
SC o 
o 'C 

25- 0079 GS N/ 2.1 

o 
o 
'° Lrlhology saine as aCove, danp, no odor. 

O4SL r « 

'o 
o 
o 
o 
o (a 

30- s' o va- 

>< 'a 
ce 'o o 

o 
o 

S- 

30- 6979 SS Nf 2.0 

o 
o Sc 

3" 
Gark gray Foorty to Welt-Graded GRAVEL with Silt and Sand (GE/GM-GM), 

O5SL diameter 4.5 Io 75mm, 5-20% sand, tOO lines, rounded to subroueded 

nos 

gravel, subrounded sand, damp, no odor. 

o 
Soy o 

40- 

OU-D 33748 
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BORING LOG 
CLIENT. JEACE 

PROJECT NAME: Ft. Richardson CUD 

SITE: 796 

JOB NUMBER; 9000-107 

LOGGED BY: Y. Barrett APPROVED BY: S. Bren,, 

DRILLED BY: A15,rre tJrilting 

METHOD. Aa rotary, 6" casavg 

BORING NUMBER: 3777 
GORING DEPTH (It). SR SCREEN LENGTH (It): IS 

BORING DIAMETER )o): 7 SCREEN TYPE: Slotted PVC 

BELL DEPTH (It): 92 SLOT SIZE (iv-,); 0.008 

BELL DIAMETER (in): 2 FILTER PACK: 40-RO PrePack 

SURFACE ELEVATION (It); 321.4 DATE STARTED: 5/II/96 
TOP OF CARING ELEV. (It): 324.9 DATE COMPLETED: 5/12/96 

FIELD PARTY: NORTHINO: 118614.09 

EASTING: 131203.35 

o DESCRIPTION AND REMARKS WELL OIAGRAI 

rD 
1 o 
'o, 
(0< 

>ES 

6079 GS NI LO LvtSolQgy none os above, Goep to morsI. 
OBSL 

g 
3< o, 
o 

o 

50 
g D 

3< 0, 
<or 

0) 5 
n.- 

o 
g 
O, 
'o' 

(o, 

'6979 tSR NI 2.7 , L,)yonmy sane av above. 
O7SL 

2g 

0< 

62- 
o __0_ 

OU-D 33749 
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BORING LOG 
CLIENT. USUCE 

PROJECT NAME: Ft. Rpchardson CUD 

SITE. 796 

JOB NUMBER: 9000-lOT 

LOGGED BY: T. Barrett APPROVED BY: 5. Wreon 

DRILLED BY; Alpine DritTo9 

METHOD: Air rotary. 6 casPng 

BORING NUABER: 3777 
BORING DEPTH (it): 96 SCREEN LENGTH (fi); 0 

BORING DIAMETER (in): T SCREEN TYPE: Slotted PVC 

WELL DEPTH (11). 92 SLOT SIZE (io): 0.009 

WELL DIAMETER Pn): 2 FILTER PACE: 40-60 'rePack 

SURFACE ELEVATION (it): 321.4 DATE STARTED: 9/ii/96 
TOP DF CASING ELEV. (it(: 324.9 DATE COMPLETED: 9/12/96 

FIELD PARTY: NORTHING: 118614.09 

EASTING; 131203.36 
-1- 0 

O E 
- 

DESCRIPTION AND REMARKS WELL DIAGRA 

_i!.;ThI 

I 
85- 60791 OS N/p 3.0 Dark 5ray Well-Graded GRAVEL with Sand (9W), 25% fine to eedAre sand, O8SL O gravel diaeeter 4.6 to BOnn. veil graded, damp, no odor. op 

O, 
r, 

O' 
lU- > 

0 

O 
O 
O 

O 

O 

6B79 OS N/ 2.2 L1holoqy sane as above, darlO, no odor. 
O9SL 

O 
O p5 

O 

80- - 

OU-D 33750 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson OUT 

SITE. 796 

JOD NUMBER. 9000'VOJ 

LOGGED 9V. T. Barrett APPROVED BY. S. Wrens 

DRILLED 6V AIpne Drilling 

METHOD. Se rotary, 6" casing 

BORING NUMBER: 3777 
BORING DEPTH lt): 96 SCREEN LENGTH itt): O 

BORING DIAMETER rn): 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH Itt: 92 SLOT SIZE 0e). 0.009 

WELL DIAMETER Vn). 2 FILTER PACK. 40-60 PrePack 

SURFACE ELEVATION lIti. 321.4 DATE STARTED. 9/II/RA 

TOP OF CASING ELEV. (It): 324.9 DATE COMPLETED: 9/12196 

FIELD PARTY: NORTI-IING: 118914.09 

BASTING: 13)203.35 

n- O c"O = I 

u 

'o 

n- u, - n- 

DESCRIPTION ANO REMARKS WELL DIAGRAM 

- - 
Mn-°L Ihn brown SILT (ML). up to I foot thick layer, drill through 

J 
GM ele Silty GRAVEL (GM). damp 10 001st. 

ML Broce SILT (MLI, loo ylasf'oity, coarse, dry te damp. 

Vi 6878' (35 N/ 1.2 = 

IOSL 

- O 

= SP Lgbt broce Poorly Graded SAND (SP), rnedivrr gra,ned, mode 
approrveately 1.5 to Znrnr, 75% quartz, subroveded, poorly graded, morsI IO A. 

8879 SS 75 2.3 t'et. no odor. " = . . . "j" 
L:ght broce Silty SANO with Gravel (SM). alternating layers of IISL 

: 

90-" 

I 
. sand/gravel predonnaece, layers are moderately graded, very dense, 

saturated, no odor. Stopped drìlling for 1/2 sour, water metered casrrrg. = 

Braie Size Analysis: 14% Gravel, 63% Sand, 14% Silt, 8% Clay 

6B79 SS 85 2.1 (3. Light brown Silty GRAVEL/Grandly Silt (BM/RL), All, marrA supporteu 
12SL ML gravel), gravel drameter 20 to 70mo, rounded, ros frees, sand nnnurrrrg n 

95 Ihre hedt approemately 30mo thick, lOw plaIVoty. eoderate cohesion, 
hard, saturated and heavrng, so odor. 
graln Size Analysis: 42% Gravel. 50% Sand, 14% Fines 

End et boring at 96 feet. 
Bonng completed as a groundwater monitoring well 

00r - 

OU-D 33751 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Yt. R:chordsort 0GO 

SITE: 796 

JOB NUMBER. 9000-107 

LOGGED 9V: T. Garrett APPRO VEO GV S. Creeo 

DRILLED Ay: AlOme Orilhng 

METHOD: 9ff rotary, V" cas,ng 

BOR[N8 NUMBER: 3778 
BORING DEPTH lit): 98 SCREEN LENGTH lit): IO 

BORING DIAMETER (in). 7 SCREEN TYPE: Slotted PVC 

WELL DEPTH (t)). 94 SLOT SIZE (in): 0.008 

WELL DIAMETER En): 2 FILTER PACK: 40-60 PrePack 

SURFACE ELEVATION (it). 320.1 DATE STARTED: 9/12/96 

TOP 0F CASING ELEV, it): 323,61 DATE COMPLETED; 8/13/86 

FIELD VAGIT: NORTHIN0: 18389.54 

EAVTING. 131039 88 

a- 'eL: g 

I- 
: 

g 
DESCRIPTION AND REMARKS WELL DIAGRAI 

- - - - - iV Orave) surtace Darking loI, 
9e8P 

ç 

5- 

6879 SS 34 .1 Med,um broan Poorly to Well-Graded BRAVEL with Sand (0W/AP), gravel 
IOSL ° diaeter 4.8 Io 05mo, 20% tine Io coaree sand, 5800 mode approximalely 

I 
ç ein, moderately graded, iron oxide slamning, dense, dry to damO, no odor. 

(9< 

1< 

It- 
r 

Fe 
ç 

6B7i OS N/ 1.7 W MedejnbrovrriWel)-Orad6d GRAVEL with Sand 6W), as above, trace tines, 
O dry, 00 odOr. 

O 

O 
20- 

OlJ-1 
33152 
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BORING LOG 
CLIENT USAC.E 

PROJECT NAME. FI. Richardson CUD 

SITE: 706 

JOB NUNBCR: RODO-IDI 

LODOSO BY T. Darrell APPROVED BY 5. Rrprr 
DRILLED BY: Alpine DriIUnç 

METHOD: Air rotary, 6" casing 

ORIN NUMBER: 37Th 
BOTILNO DEPTH lU: DR SCREEN LENGTH litI: Q 

ROR1r,3 DIAMETER irr ¡ SCRFEN TYPE: Slotted PVC 
hELL DEPTH (II) 64 SLOT SIZE in): 0.008 
VBLL DIA1AEYER tart: 2 FILTER PACK: 40-60 PrpPpk 
SrJHPACE ELEVATION (Ill: 300.1 DATE STARTED: 9/12/QE 
TOP OF CASINO BUEy. Pt): 323.6) DATE DOMPLOTED: 9/13/96 
FIELD 'ARTY: NORTHING: 1)8389.54 

EASTIFLB: 13)930.86 
CD 

OESCEIPTIOR ANO REMARKS WELL O1AGRAI C W U 
.4)) (O- 

20- 6879 66 N/, 2.0 p Grgylsn0rmwDPQrly Gredd GRAVEL Ritti AömO (OPI. diameter 4.9 ta tESL 
i4an, 5)1 rrrn to iter3IJtrr 54r14 QOrIy grabo, dry, SD Odor. Q 

Q 

Q 
, C 

L 
JD 

oC 
on o 
'Pa 

.05 

o - 

6679 SS N/A 2.9 ' Li1051063 syre as obpne, 01V, DO 005). 
I6SL 

o 

LL_______ 
OU-1) :3753 
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BORING LOG 
CLIENT. USACE 

PROJECT NAME. Ft. Richardson DUD 

SITE. 706 

JOB NUMBER: 0000-107 

LOGGED BY: T. Barrett APPROVED BY. S. Wrens 

D9ILLED BY. Alpine Drilling 

METHOD; Air rotary, 6 casing 

BORING NUMBER: 3778 
BORING DEPTH (it): 98 SCREEN LENGTH (ti): IO 

BORINS DIAMETER (in); 7 SCREEN TYPE; Slotted PVC 

WELL DEPTH (it): 9W SLOT SIZE (in); 0.008 

WELL DIAMETER in): 2 FILTER PACK: 4G-60 PrePack 

SURFACE ELEVATION (it); 320.1 DATE STARTED: 9/12/96 

TOP OF CASING ELEV. (it): 323.61 DATE COMPLETED; 9/13/96 

FIELD PARTI: NORTHIND: 118389.54 

EASTING; 131039.86 

t ii = 
- 
= 

= 

.o:o 
I 
(o 

o- 

. 

so W 

- 

-° 

(o 

DESCRIPTION AND REMARKS WELL DIAGRAM 

- - - - 

Q 

GP 

6870 CS Ni 2.1 

'C o 
'C 
Q 

'C 
° Litholo9y Sarre as above, dry. 

175L D 

:: o (S 

50- >c 
Q 
Sr 
>0< 

Q 

o 

Q 

551 8679 ES N/ 2.9 Litholoy same as above. 
IBSL 'C 

Q 
'C 
'C 
Q 

60- 

'ç o 

Q 

33154 
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BORING LOG 
CLiENT: USACE 

PROJECT NAME; Ft. Rarhardoon SUD 

SITE; 796 

JOB NUMBER. 900g-107 

LOGGED BY: T. Barrett APPROVED BY. S. Brens 

DRILLED BY. Alpine Drilling 

METHOD; Arr rotary, 6" casing 

BORING NUMBER: 377B 
GORING DEPTH (It). 98 SCREEN LENGTH (ti); 15 

BORING DIAMETER Lo); 7 SCREEN TYPE. SlotteD PVC 

WELL DEPTH (It): 84 SLOT SIZE (irr). 0.008 

WELL DIAMETER (in); 2 FILTER PACK; 40-60 PrePack 

SURFACE ELEVATION (It); 320.1 DATE STARTED. 9/12/96 

TOP OF CASING ELEV. (It). 323.61 DATE COMPLETED; 9/ID/GE 

FIELD PARTY: NORTHING. 118389.54 

EASTING; 13103986 

(D > . DESCRIPTION AND REMARKS WELL DIAGRAI 

95' 6B79 69 N/ 1.1 Littiolegy same as above, dry, 
IBSL 

OD 

DC 
OD 
DC 
'is, 

OD 

Lv 

is 

0,, 

70 o 'Or 

VC 
'is 

o 

u 
('i 

6879 69 NI. 1.2 

OD 

OD 

OD 

"E" Medium brown Silty GRAVEL (GM), with up tu 20% tines, well rounded 
205L 6M gravels gravel mode approvimately 20mm, poorly graded, grain supported, 

damp to moist, no odor. 

ML Increasing SILT (ML) content. 
q' 

L 80- 

I-______ __ 
- 

3375g 
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BORING LOG 
CLIENT: USACE 

PRCJECT NAHE: Ft. Richardson CUD 

SITE. 095 

JOB NUMBER 9000-107 

LOGGED GP T Barrent APPROVED 8? 5. Arens 

DRILLED BY: Plaine Drilling 

METHOD: dii rotary. 8 caning 

BORING NUMBER: 3778 
BORING DEPTH Itt: 08 SCREEN CENOTH Itt: IO 

BORING DIAMETER (in): 7 SCREEN TYPE: GleiteN PVC 

WELL DEPTH tIlt: 94 SLOT SIZE (in). 0.539 

HELL DIAMETER tint: 2 FILTER PACE P0-NO PreFBck 

SURFACE ELEVATIUN (fIt: 320.1 DATE STARTED: 9/12/96 

TOP OF CASING ELEV, Itt 323.61 DATE COMPLETED. 9/13/95 

FIELD PARTY: NORTHINIT. 118389.54 

705T1M0' COTTO SA 

O- 

- 

o 

an 

X 

- 

O O °- 

LI 

d 
DESCRIPTION ANO REIlARES HELL DIAGRAM 

- - 
SM SILTY SANO (SM). damn In moist. r 

IO 

1697g SS 30 32 . Tao-broianv SILTY SANO (SM) floe groioed sand, mode approoinatei5 
215L 0.25mn. loo ennecien. n5% gravel. ron teaturen, 000nly Orodea, '.'ory stilt, = 

BR- p DUD 
: : 

: 

nef to sal000ted, no odor 
: 

22SL L 

66791 SS 3 2.2 Tam-Grown SILTY SAND (sil). lace as above, 'n n 
23SL 

: 
Grain Size AnalysiS 1% Gravel, 76% Sand. 16% Silt. 5% Clay - ,: 

i .. '= 

IO 
'j' 

'j' Drillen ahead to 98 feet to go seien heaving viii Lot forenlion vtabdize 

O- 
C 

ove' nicht. Set sell noB/fT. 

i 
* 

l 

li. 
.tt 

iEnd of boring at 96 feet. 
Boring completed as a greomdwaler moeitorirrg nell, 

loo] 

- - - _ I -______________ 
ou-D 33756 



COLLIMEIA ANALYTICAL SERVIS. INC. 

Anaimcai Repon 

Client: ENSR Consuluna & Engineering 

Project: Ft. Richardson OUD/9000-17 

Sample Matrix Soil 

AP 3 7 7 7 Parucic Sizc 

6 137% L4JLDI 
/ 

Sample Naine. 9657961 ISL 
Lab Code K9605769-003 

Sand Fracuon Weight (Grams) 

Sand Fracuon Weight Recovered (Grams) 

Sand Fraction: Percent Recovers' 

Weight as received (Grams t 40.3977 

Percent Solids 88 7 

Weight Oven-Dried (Grams) 35.8328 

Service Request: 1(9605769 

Dale Collected: 9/1 1/96 

Date Received: 9/l4/96 
Date Analyzed: 9/25/96 

27.9595 

27.9498 

lOO 

Description Sieve Size Sieve Number 
Dry Weight 

(Gramo) 
Percent of Total 

Weight Recovered 

Méotrm-Gravel 4 75 mm 4 5.0198 14.0 

Eiae4,rc' 9-d 2.00mm lO 3.1364 8.75 

Veri' Coarse Sand7 .J 0.850 mm 20 2.2883 6.39 
Coarse Sand ,,,J 9s,) 0.425 mm 40 3.6762 10.3 

Medium Sandl 0.250mm 60 6.6033 18.4 

Fine Sand Çi 0.106mm 4)) 5.9691 16.7 

Very Fine Sandj 0.075 mm 200 1.0222 2.85 

Clay 2.8150 7.86 

Silt 5.0950 14.2 

O/ç) Total 35.6253 99.4 

(o 

M 3- 

Approved 5y 

K965769A.XLS \t0/9196 

Date: p/l/9. 

OU-D 33757 Pup No.: 

00005 



COLUMBIA ANALYTICAL SERVICES. INC. 

lient: ENSR Consulting & Engineering 

roject: Ft. Richardson OUD/9000-17 

ample Mains Soil 

I6 a- 
C7Ç 

ample Name: 96B79612SL 

ab Code: K9605769-0C14 

Anal ucal Repon 

Particle Size Determination 

ASTM Method D422 Modiiied 

Sand Fraction: Weight (Grams) 

Sand Fraction' Weight Recovered (Grams) 

Sand Fraction: Percent Recovery 

(2ht as received (Grams) 50.2546 

Percent Solids 86 4 

Weight Oven-Dried (Grams) 43 4200 

Service Bequest: K9605769 

Dale Collected: 9/11196 

Date Received: 9/14/96 

Date Analyzed: 9/25/96 

40.0463 

40.0833 

100 

escription Sieve Size Sieve Number 
Dry Weight 

(Grams) 
Percent of Total 

Weight Recovered 

ledrorirGravel 4.75 otra 4 18.1166 41.7 

me-ths'ftl Çc. 2.00mm 10 3.8293 8.82 

err Coarse Sand'7 0,850 Itim 20 3.2394 7.46 

oarae Sand _J9-.ul 0.425mm 40 3.4321 7.90 

tedium Sand 7 4 0.250mm 60 5.2456 12.1 

ne Sand 0.106 itun 140 5.3873 12.4 

err Fine Sand 0.075 mm 200 0.6291 1.45 

av 2.6200 6.03 

iii 3,4000 7.83 

Total 45.8994 106 

139 
pproved By Date: fOf'/f 

OU-D 33758 

K965769A,XLS \1019196 Page Ne.: 



COLUMBIA ANALYTICAL SERVICES. INC. 

Client: ENSR Consulting & Engineering 

Project: Ft. Richardson OUD/9000-17 

Sample Matrix Soil 

AP77 
7/ 

Sample Nanit' 96B79623SL 

Lab Code: K9605769-005 

Analytical Report 

Particle Size Deternunauon 

ASTM Method D422 Modified 

Sand Fracuon' Weight (Grains) 

Sand Fraction: Weight Recovered (Grains) 

Sand Fracuon: Percent Recovery 

Weight as received (Grams) 75,484 

Percent Solids 83.3 

Weight Oven-Dried (Grams) 62.8782 

Service Request: K9605769 

Date Collected: 9/12/96 

Date Received: 9/14/96 

Date Anaivzed: 9/25/96 

49.9 144 

49 .903 3 

100 

Description Sieve Size Sieve 1lumber 

Dry Weight 
(Grams) 

Percent or Total 
Weight Recovered 

4.edtmrr Gravel 4.75mm 4 0.6212 0.99 

¿ae-revel o-5' 2.00 nun 10 0.5156 0.82 

lLrv Coarse Sand7..vcl 0.850mm 20 1.5561 2.47 

Coarse Sand J Ç"-.-cJ 0.425 rani 40 7.3030 11.6 

Medium Sandfl .l- 0.250 mm 60 17.2 153 27.4 
Fine Sand Ç...cf 0.106mm 140 17.2842 27.5 

Very Fine Saudi 0.075mm 200 3.8682 6.15 

Clay 3.2850 5.22 

Silt 9.8350 15.6 

Total 61,4836 978 

eI 

Co 
- iqi 

OU-D 33759 

Approved By: Date: 

K965769A.XLS \I0/9196 Page N 
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a. . ARMY CORPS OF ENGINEERS 
SURVEY SEC?ION 

FORT RICHARDSON, .ALASJtA / OPERABLE UNIT 
5CIBSURFACI INVESTIGATION 

Sate: 0S2797 
1,1st of Boring Pointa 

AP XV Narthing Basting El evati on Elevation Descriptor 
Top/PVC on Grd. 

zÇAP-37720Wt 116,837.01 125,870.98 281.75 278.6 Monitoring Well 
')AP-3773 .2.116,979.34 126,157.60 295.20 281.7 Monitoring Well 

) AP-3774 -3127,363.0l 125,605.42 285.24 281.7 Monitoring Well 
AP3775 --4U7,078.32 126,233.41 285.07 281.6 Monitoring Well 
*8-3776 -5l17,207.2l 125,482.62 282.00 279.6 Monitoring Well 
AP-3777 118,614.09 131,203.35 324.91 321.4 Monitoring WeLL 

.i1l8,389.54 131,039.86 323.61 320.1 Monitoring Well 
AF-779%O 117,241.03 125,951.41 280.5 Boil Boring 

4''AP-3780 4)-117,218.78 125,309.57 280.3 Sail Boring P-78l 117.209.42 125,938.32 280.2 Soil Boring 
.P- '32 4- 117,253.51 125,925.30 280.8 Soil Baring 

A. 783 127,213.20 126,024.37 281.2 3i1 Boring 
*8-3794 b 117,072.75 125,977.04 280.3 Soil Boring 

ETiÇ&0I113,169.75 125,775.03 262.7 Seil Bering 
.AP-3786 ,i113,136.33 125,760.30 260.9 Soil Boring 
AP-3787-31L3,l35.92 125,598.45 258.9 Soil Boring 

P-3788 -tifr 13,023.75 125,622.64 258.2 Soil Boring 
Y9Yiji,ll6,939.27 126,732.86 288.65 285.4 Monitoring Well 

3790 ù,C1117,076.33 127,493.77 294.98 292.2 Monitoring Well 

33760 



APPENDIX B 

WATER SAMPLING FIELD SHEETS 

011-D 
33761 



BUILDING 35-752 

MONITORING WELL DEVELOPMENT FORMS 

16 

ot-, 



ENR MONITORING WELL DEVELOPMENT RECORD 

WELL 1.0.: ___________________ 
phJJECT NAME: tu*- UA QL1.t&1J.- 14," LOCATION: 

PROJECT NUMBER: °C' LOi (oZO DEVELOPER: .1. b. kti 
ORIGINAL DEVELOPMENT REDEVELOPMENT ORIGINAL DEVELOPMENT DATE: ________ 

foc "bs. 
WELL DATA 

I I 

Well Diameter 
I 

Geology al 
Screened Interval 

Total Well Depth 

Depth to Top 
at Screen 

Depth to Bottom 
01 Screen 

i 

189O322 

Depth to Static 
Water Level 

DEVELOPMENT METHOD 

Likely Contaminants 

Purge Waler and Sediment 
Disposal Method 

PURGING METHOD PERMEABILITY TEST RESULTS 

Signature Date 

rf) 



1;p3j7 

E!' 
Groundwater Purge Record Well No: 

Ft. Richardeon OU D Field i , 
Sampling Plan Data: Event ' e1 4s., 

1. Water Level Data (tern TOC) .3 WroC.. 

a. Total Well Length WO (feet) Steeen Length iO (feet) 

b. Depth to Water = (3W (feet) Borehole Diem. Ii " (feet) 
BD 

c. Depth to top gravel acir = GP 5'4 " (fst) Well Diem. CD '2" (feet) 

2. Well Purging Date 

a. Purge Method 

General 
Calmilabon: 

b. Required Purge Volume: I Borehole volume - (7.48 X (ir (GD12) + 'r PBDI2)' - 
(see Calorlabons) (CDJ2)J X CID - GP1) + ((GP. - GW) X (ir (bJ2)2 x 

7.48)) e gallons Porosity (P) e 0.25 

Short Form: 

-z For4ossing (CD) end lOborehole (BO): iSV- - II.49gailltxD-GP1I+((GP-GVt)x(o.67)). 
gal 

Short Form: 
t For2 ossing (CD) and 10 borehole (BD): i By = 

4.2A- I' lI -' (1.14gaftx(lPDGP.)]+((GP.GW)x(O.22))= 

If GP is below (3W. then GP = GP 
if GP is above (3W. then GP. = (3W 

QYIAA WU9 nk IOb 

Fiela-'ree$ing Equipment ÇJ ( 

Volume Temp. Spc. Cand. Turbidity Diaaolved 02 ados PH 
Time (gal) (C) 4mmfloalan) (NTU) P I (mV) (units) Color 

ì4O , c.. 3# ,- \J (o.91 rv 

14l:s 1'5 " 

T--4.( ----z-----!-- -- --I -\ 
1oO'3 ,'3 -4q- ---..--- ---- 

----/---\ 47 



Et1'R MONITORING WELL DEVELOPMENT RECORD Af' 391 ' 

)ATE. _________________________ WELL ID.: _____________________ 
CT NAME:T LOCATION: 

PROJECT NUMBER: OOOI.Ol(Û2 DEVELOPER: 
t4 .ttb1 

ORIGINAL DEVELOPMENT REDEVELOPMENT ORIGINAL DEVELOPMENT DATE: ________ 

WELL DATA 

Well Diameter 
I 2" I 

t Geology at 
Screened Interval 

Total VktI Dcpth 

Depth to Top 

I 

Likely Contaminants 
I 

01 Screen 10 15 c. 

Depth to Bottom I 

of Screen io 7 

Depth to Slalic 
Purge Water and Sedimen 
Disposal Method 

Water Level 

DEVELOPMENT METHOD PURGING METHOD PERMEABILFFY TEST RESULTS 

L - 

Signature Date 

M890322 
OU-D 33765 



1 jGroundwater Purge Record Well No: ( 

d ° 
Date: Event \P1tj deij 

i water Level Dala (frOm ToC) 

e. Total Watt Length = WD 2.1.43 (feet) Screen Length (feet) 

b. Depth to Water = GW (feet) Borehole Diem. 

..DthopavelpdeGP 1.9 (feet) Watt Uiam.aCD et) 

2. Well Purging Data 

a. Purge Method \NX1tv rot.. 

Can: 
b. Required Purge Volume: I arehole volume X (il (CuI2)2 + Ir egaDr2)' - 

(see Calculations) (C012?1} a (ND GP)) + ((GP - G'M X (IT (CD,2)r X 
gallons Poloalty ) a 0.23 

Short Foort 
r( tor 4 caeng (CD) eTat 10 borehole (BD) i V a 43-4e L (i.49gax11+(GPG'MX(061)1 43\S 

I, 

T' 

ShortFozrn: For z casing (CD) and 10 barehote (BD): 1 8V a 
(1.14 gatlft X D - GPII + ((GP - GW) X (022)1 a 
gal 

ItGPeI0WGW.thaflGPGP 
- IfGPisaboveGW.theflGP=GW 

I 
F Testing SquiTnent 

t IA=. 
i -1 

Volume Temp. Spec. Cond. 
Time (gal) C) 

Turbidity Dissolved O PH 
(fflj) rn/L I (mv) (units) Color 

Mt° Z. 'S-b 21 b-4rU ,00 :1 

k4Z 3 .73 '4 I1 i44 - (7Ö 4 
rOt 4 4ß Z2(cr de " _I 
t(o7 45 4.0 315 

Figure 2-t. Groundwater Purge Record. 

OUD 6 
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EN'R MONITORING WELL DEVELOPMENT RECORD 

ATE: 5224'8 WELL ID.:_________________ 
F T NAME:V' iI-t-tLct--- tMi.LOCATION: 3SI2. 
ROJECT NUMBER: DEVELOPER: Ibíb _ Àt-ci 

ORIGINAL DEVELOPMENT REDEVELOPMENT ORIGINAL DEVELOPMENT DATE: ________ 
iec !?rb. b 

FELL DATA 

Jell Diameter 
I 2 

otal Well Depth 

epth to Top 
t Screen 

eptE Io Bottom 
I Screen I 

epth to Static 
Jalar Level I_______________ 

DEVELOPMENT METHOD 

Geology at 
Screened Interval 

Likely Contaminants 

Purge Water and Sediment 
Disposal Method 

PURGING METHOD PERMEABILITY TEST RESULTS 

Signature Date 

89O322 

OU-D 33767 



,p392O 

tmdwater Purge Record W.11 No: 

Ft. Rlthardaofl OLI D Field 
Sampling Plan Data: \P..JeU. Cv. 

1. Water Level Data (from ToC) 

a. Total Welt Length = WD (feet) Seen Length IC) (feet) 

b. Depth to Water GW (feat) Bozehole Diem. (feet) 
BD cl 

c. Depth to tap gravel padç GP 3 (feet) Wall Diem. CD z" . ti (feet) 

2. Well Purging Data jubwt. 
a. Purge Method 

General .112 

Calozian: '.- Z- 

b. Required Purge Volume: i Borehole volume (7.48 X (n (CDIZ2 + n PKBDI2? - 
(see Calozitations) bb1CDI2)'j} a (WO - GP1 +(GP CtP a (n ()2 w 

- gallone Pomaity (P) 0.25 

r - Shoit Farm: 
For4caing(Dand10bo,ehoèeD):1BV. 

L i g.'' fl.4ggavltxcwo-GP)]+f-Gw)x(o.67)J. 
gal 

Short Forni: -. For2caaing(CD)andloborehole(BD):IØV= 
(1.i4gaX.))+1 -cO 
gal 

L. GP = 
If GP ie . 4W. ttiGP.P 

Is above GW. than GP !i r Y%v O O% 
F Testing rpment fJÇfy.I 

Volume Temp. Cand. Turbidity Dissolved 02 pH 
lime (ge) C) -4mmhualan) (NTU) rnp/i_ I (mV) (imite) Colar 

t4O 4. MS opit.a.ut. P-. -i$o t'! 

14O 8 4.Z 3ö t / 

9 4.0 4o iiQ I \ &.i 
UoO 4.Z-i--i4c, 

G48 U: :-4, a-Mi- IJv. 

Figure 2-1. Groundwater Purge Record. 

2.5x(t3.'5. (2 Z9)+ (L5-iZ. z9) 

+ 1.13 
OU-b 
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SAMPLING FORMS 

1996 

OU-D 33770 



' 

FlEW SAMPUNG PLAN - GROUNDWATER SAMPUNG Pl.H- . FiNAL 

Groundwater Purge Record Wel(P4o: 7%7. 

Ft. Richardion OU D Flald 
Plan Daie Event L1 

q.c'1.sz qs-(fi,.) 

i. Wate eitel Data (from bC) 
s 

a. To Well Length - WD Z1 (feet) Soteen Length 

b Depth to Water GW (feet) Sreho4e OEenr (feee) 

1TL BD tZ 

- lLL 

4 rni.( kiLW 
(feet) Well Deem. - CD %'(feefl 

1II 

2. Well Purging Data 

a. Purge Method 

Gene Csiculaiton 

b. Repurred Purge Volume: I Borehole ,tum, - (7.48 a 4e (CD/Z2 it. a Pt(BD/2 
-(CD/2)}x(WD-GP)I + ((GP,GV)x 4r(tD/2) a 

[(û.osi-1r. û.o-t 7.48}] - gallons Porosity (P) - 0.25 

tCt\'r 0. 
Potin: 

For 4 casing (CD) and io' borehole (BD): 1 8V - (1.48 

is- 

gal/ftx(WO.GP)] ((GP-GW)x(O.67)1 - 951 

Sl,ori Form: 
For 2' casing (CD) and Io' borehole (BD): 1 6V - (1.14 
gal/ftxND-GP)) + )(GP.GW)x(0.2.2)j - gal 

If GP is belowGW.then GP 
lt GP 'a aDove GW, then GD* 

Field Tesnng Equipment 

Volume Temp. Spec. Cond. Turbidity Disaolyd 0 Radon pH 
Time (gal) (5C) (mmhos/mrr) (NTJJ) (S) Potential (mV) (units) Color 

O 
I (.'i W. i L4TIL 

1(7 - 
I'l7 9.1V Itr 

6'1Ç L) B (1 .Ö ¿,Ljo/ i4.L1 jrX- I' 

FIgure 2-1. Groundwater Purge Record. 

.o(t\ 

gam.vae 
Me,ee ieee 

P..rc1.ø Ppm Exhibit 1-8 

OU-D 33771 / 



Flan SAMPUNG PLAN - GROUNDWATER SAMPLING PLAN FiNAL 

-- Groundwater Purge Record 
'W io% 

Well Na: 
-i: 

Volume 
Time (gal) 

Temp. 
(°C) 

Spec. Cand. 
(mmhos/n) 

Turbidity 
(Nib) 

Diaaølvsd 02 
(%) 

Redox 
Potential (mv) 

pli 
(units) Color 

ilô.Ö I(D U.'-I .&ls l,er 

CM I'I c' cc°1 t71 3 3 ç_ (l% ra.' 
tt gç CIl Z iL Ç?L 
unu tZ VoC) Z.bÛ 67Cfc k1c7.. - 

11M7 t? '1,0 Ifl ¿.11 LIT 
I$ i .\.c i9l c'k lE 

ut tShj «/fy- c èL 'L Mr&uAL%t wt rh jv ti- 
)3% A- j- aw dAo 

'4t1 1'lft1l I- Ictçt CQ4 iti, fl tIttt3 * tII 
\10r \CQDA iMl4 ìkt ctF/ 

?94tTt 

Figure 2-1. Groundvater Purge Record (Cont'd). 

ro.a .gim tase 
ExhibIt 1-7 
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Fi SAMPUNG PLAN - GROUNDWATER SAMPUNG PLAN FINAL 

Groundwater Purge Record Weil No: Z?Í 

Ft. Richardson Oli D Plaid 
Ssmpiing.Pl.n Date: CLl/9t Event T.cL&Z4LJ 

1. Water Level Data (from ToC) 

a. Tolsi Well Cength - WO (feet) Seen Length 

b. Depth to Waxer - OW (feet) Borehole Diam - (feep 
BD 

t. Depth to top gravel pack - GP - (feet) Wit Diam. - CD (Ieefl 

2. Well Purguig Data 

a. Purge Method -(rrnM1 fo& 
Generai Catoon: 

b. Required Purge Volume: _ t Borehole volume - (7.48 X r (00/2)2 + a P (80/212 
(see Calculations) - (CD/2)} a (WO - GP)) + ((GP - 6W) X (a (C0/2) a 

- ,-,--- - / 
- I\-) 7.48)1 o- - - gallons PoroÌty(P) -0.25 

Short Form: 
For 4 casing (CD) and 10 bOrehole (BD): I By - (1.48 

- gal/frx(WD-GP)( * ((GP-GW)x(O.57)) - gal 

- 
Short Form: 
For 2 casing (CO) and 10 borehole (BO): 1 8V - (1.14 
gal/ft x (WO . GP)J + [(GP .6W) a (O.22) - gal 

Gp. - 
- If GP is below OW, then GP - GP 

lfGPisabovaGW,thenGP - GW 

Field Testing equipment 

Volume Temp. Spec. Cond. Turbidity Dissolved 0 Redox pH 
Time (gal) 4C) (mmflos/crn) (NTUY (%) Potential (mV) (units) Color 

piit I61 TOC_ 

1ci-\pr 
lttcz_-1Y 

Figure 2-1. Groundwater Purge Record. 

migas teas 
R.cyoxdPep.r Exhibit 1-6 
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FIELD SAMPLING PLAN - GROUNDWATER SWPUNG PtA14 FINAL 

'VV 

Groundwater Purge AeCørd Ì.t ¿J& 
Well No: 

Volume 
Time (gI) 

Temp. Spec. Cand. 
(°C) (mmfloef) 

Turbidity 
(NTU) 

Dieeolved 02 
1%) 

Redoec 
Potential (mV) 

p14 

(unitsi Color 

c 

V 

l(gq (. 
(4cr. \IÛ, w.?- 7l40 ?O.8 (W S 

ilOti 'L (à.Li lfl(ô tÙ?S 3.1? t 

t4 .37 iC IIIL 1î !'1'A lv G 

\11 ILÒ Ec tMi6 

tot i,.o 

t4- L)- Z Peuj r&ci t:fl 

lOqik d-w 

FIgure 2-1. Groundwater Purge Record (Cont'd). 

9O frat iteG 
Rsc'Va.e terar Exhlbît 1-7 
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33774 

L 

r; 



Ftao SAMPUNG PLAN- GROUNDWATER SAMPUNG P1-AN - FiNAL 

Groundwater Purge Record Wall No: 

A. Richardson OU D Field . 

SampiingPlan . Dste: Event 

1. Waler Level Data (from ToC) . 

a. Total Well Length - WO . (tael) Sten Length (testi 

b. Depth to Water - GW (teat) Borehole Dient. - (test) 
BD 

c. Depth to top gravel pack - GP (feel) Welt Dut. - CD 

2. Well Purging Data 

a. Purge Method 

- General Celmilation: 

b. Required Purge Volume: I Borehole volume - (7.46 X (r (Cr1/2)2 + r P (BD/25 
(5es Calculalrons) - (CD/2)2fl s ÇND - GP)) +((QP* GlJ) a (r (Cr112) x 

7.48)). galons Porosrty(P) -0.25 

Short Form; 
For 4 casing (CD) and 10 borehole (BD); 1 0V - (1.49 
gal/ttx(WD-GPI + l(GP-GW)x(0.67)I - gal 

Short Form; 
For 2 casing (CD) and 10 borehole (BD): I SV - (1.14 
gal/ttx(WD-GP)) + ((GP-GW)x(D.22)I - gal 

GP - 

If GP isbelowGW,tflent3P -GP 
-- If GP rs above GW, then GP 0W 

Field Testing Equipment 

Volume Temp. Spec ConO. Turbidity DissOlved 02 Redox . pH. 
Time (gal) (°C) (mmhos/ ont) (NTU) (%) Potential (ml (units) Color 

1'Ç)'1 C) 1.ti -_ ...._ - - 

- - 

Figure 2-1. Groundwater Purge Record. 

a6s Augve rase 
P..xyv$.øFitpe, Exhibtt 1-6 
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FIELD SAMPUNG PLAN - GROUNDWATER SAMPUNG PLAN FIÑAL 

±0.1 

Groundwater Purge Record 
±S°fo ¿S iO% 

Well No: 

Volume 
lime ga 

Temp. 
(°C) 

Spec. Con& 
(mmhos/n) 

Turbidity 
(NTU) 

Dissolved 
(%) 

Red 
Potenflal (mV) 

pli: 
(units) Cooc 

* t' 
JW 9 2. Iii '9.C_J 7°!,. I. X £j Ciee- 

(R 7 II?..9 ôc' C°fo 
I--t Gtr " 

lI, .rz..- N&'z 
4l7 

I '?1. °i i..c '4 L( 

« 1.-s 
¿lÒ/o I811 

I 
tjÇ t-( Ch% <-:9 

I9Ö i ( liVl l9Ç._'S11- lt 

Iz ( 1.O I1P 1.VL (I1Ö/b Zt0.Ç 

CLLH ?O '7.1 IU 1.Z... c.T4 q 

L)ei teA 7 n&r-i. oue. 1.Mztq k. xTe 
-vtn't 

t.'g4 

I' wk vA ii-c '1 & 

4r\- it owpier.s T 1i4 \?tJQ 

- a qk 1eX 

9. - VOt1flrAp. L *1 &tQir 

1'4c1 

Figure 2-1. Groundwater Purge Record (Gontd). 

AS 
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FIEI.D SAMPUNG PLAN - GROUNDWATER SAMPUNG PLAN '-- . FiNAL 

Groundwater Purge Record Well No: 
1)Ç 28(O 

Ft. Richardeon OU D Fl.Id 
Sampling Plan Date: Event 

1. Water Level Data (from ToC) 

a. Total Well Length - WD ).C7 (feel) $ceen Length (feed 

b. Depth to Water - GW (feet) Borehole Diem. - (feeti 
BD R 

c. Depth to top graval-paolc - GP (feet) Well Diem. CD 1t) 

2. Well Purging Data ... - - 

a. Purge Method - L\1-otilf n 

Generai Cilatiors 
b. Required Purge Volume: 7? qci I Borehole volum& - (7.49 X- {r (CD/2)2 + aP (BD/2 

(eee Caloilatona) '4 - (CD/2)9} x (WO- GP.)) + ((GP. - GW) X 4!.(CD/2) it 
g'atons Poroetty (P) - 0.25 

ShoxtForrn: 
For 4 aing (CD) and 10 borehole (BD» 1 0V - (1.49- 

- gai/ftx(WD-GPI) + ((GP.-Gw)x(orn1 - gal 

Short Forn: 
- For 2 rnng (CD) and 1 borehole (BD i BV- (114 

- 
s (WO. GP.)) + ((GP. -GW) a (0.22)1 - 

GP. - - - 

If GP is below GW, then GP. - GP 
-. lt GP is above GW. then GP. -GW 

Field Testing Equipment 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Aedox pli 
Time (gai -- (OC)- (mmlios/cm) (NTlJ) (%) Potential ¿mV) (units) Color 

(_. (9 -. ____ 

(fr\s11be; (--kç f&/:ct O.I 

c-. 
Figure 2-1. .Grundwater Purge Record. 

9000-061 laite 
Paper Exhibit l-6 
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FIaD SAMPUNG PLAN - GROUNDWATEfl SAMPUNG PLAN FINIL 

(J 
- 

Groundwater Purge Record 
..Ç% Ç7ç- tiriIn 

Well No: 
- t OEt. 

Vcume 
Time (ge» 

Temp. 
(°C) 

Spec. Cand. 
(mmhos/al,) 

Turbidily 
(NTU) 

Oivalved 02 
-(%) 

Redr 
Poten mV) 

pH 
(ijnfl Cccc 

I ?.ô ii i 

r Ç0/ 
ir. 

i 

tiLt 
tuty 

hic. 2(. 7.9 (10 U'% ac:o 
l2R ? ?( ô.- lL1% (-g'c.ø is 

II-1 5L 7.4 t.o O. F9°/ ;q- 

)1I4 VI4V!i(r tt t&jrnZf hIL L«IIIQ 
9hIRa 

Figure 2-1. Groundwater Purge Record(Cont'd). 

R.cye.ø Pm Exhibit 1-7 
Mgu.* iies 

OU-D 33778 
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FIELD SAMPUNG PLAN - GROUNDWATEP SAMPUNG PLAN FINAL 

Groundwater Purge Record WeIíNo:f) Z?R7.. 
-. , .' ..- 

Ft. Rlchard.on OU D.Fl.ld 
Sampling Plan Date: Evenc 

- - -.. :- '4iç 
--S.-.. 

I Water Level Data (from To 

a. Tatet Well Length -WO (f.e . Seen L3gth Ç .10 - (seti 

b. Depth to Water W- -; (feen BDrehO4 apt.. t) 
- BD (Z- 

c.DepthtotoDgravelpack-GP ' (feef) . WalIDiTL-CD 2"..tVt (feet) 

2. WeIl Purging Data 

a Purge Method -- 

- .. General 

b. Required.Purge Volume: 1 Borehole volume - (7.48 x (e (Ct)/2)2 +1e ' (5D/2 
(ese Calculations) - (CD/2)2]) e (WO. (P)J + ((GP - GW)x 4e (CD/2) X 

7.48fl - getane Poroalty (P) - 0.25 

ShortFerm: 
For.4 sing (CD) and 10 borehole (BO):1 SV - (1.49 
gal/ftx(WD.GP)J + ((GP-GW)x(O.57)) - 

Short Form: 
For V oaaing (CD) and 10 borehole (80): 1 8v - (1.14 

get/ftx(WD.GP)] + ((GP-GV.x(O22)1 - gal 

GP 
If GP is below OW, then GP - GP 

- lt GP s aDove OW, then GP - OW 

Field Testing Equipment 

Volume Temp. Spec. ConO. Tumidity Dissolved 02 Bedas pii 
Time (gai)- ('C) (mmhos/cm( (NTU) (%) Potential (mV) (units) Color 

FIgure 2-1. Groundwater Purge Record. 

Aqiat 16 
ecved Peper Exhib(t i-6 

OU-D 
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FIELD SAMPUNG PLAN -. GROUNDWATER SAMPUNG PLAN- FINAL 

ö,t 
Groundwater Purge Record 

tIf)e,0 
Well No: - - ìoÄ 

Volume Temp 
Time (gai) (°C) 

Spec. Cond. 
(mmhos/n1 

Turbidity 
(NTU) 

Diuo&ved °2 
(%) 

Redox PH 
Potential (mV) (unite) Color 

LIZ Ò i . - - 
110t) 

tcUL rz. B 'l 
ciHL'vit!r.a1ìL 

IL'I 
ph oc 

q q 7q. t-I() rrt. 
Vi ?..IM 1°t. Iò 

t,s . ',9 Ziô Z1.- I1Y I'1 'Sßtl 
tcci . -Ç i .1 I 

¿.0 9.) ZW, 1.T l(% I.cf.L TJS 
1LO?L1U. B Z.'t 1O1,, Lc'-h '5.Z'I 

-i-L l.t&kX L. &tIr 
4 \iec. -t i 

4t 
QCiML 1ie 

# >-g.p° 
)Mtp . hip o\kerJi / f 

_a Pte 

Figure 2-1. Groundwater Purge RecoTd (Cont'd). 

Exhibit 1-7 0(1-D 33780 

1 



n 
FIELD SAMPUNG PLAN - GROUNDWATER SAMPUNG PLAN b. - .- 

' FINAL 

Groundwater Purge Record Well No: 

Ft. Richardson OU D Field -. 

Sampling Plan Date: 101tL1('fL Event 

1. Water Level Data (from ToC) 

a. Total Well Length - WO (feet) Saoen Length (teen 

b. Depth to Water - GW (feet) Borehole Diem. 

c. Depth to top grevai pack GP (teat) Welt Diem. - CD (feat) 

2. Well Purging Data-. . 

a. Purge Method OvC3 kd I 

-. Gañe, i Calculation: 

b. Required Purge Volume-..-. 1 Borehole volume - (7.48 x 4e (Cà/2)2 + e P (BD/2 
(see Calculations) - (CD/2)2]} x (WO. GP)] i- f(GP - GW) a 4e (CD/2) a 

¡- \" \\ 7.48}] gallons Poroeity(P) -0.25 

C) 
Short Form: 

k & For4 aing (CD) and 10 borehole (BD): 1 BV - (1.49 
gal/ft X (WO - 0P)1 + ((GP - GW) a (0.67)1 - gai 

\t9L2T1S i.0) For 2aing (CD) and 10 borehole (BD): I SV = (1.14 

4) 
gai/ftx(WD-GP)J ((GP-GW)x(022)] - 

9. O? 
Çfl't 

Lj0 
If GP is below GW then GP - GP 
ifGPisaboveGW,tflenGP* - 6W 

Field Testing Equipment 

Volume Temp. Spec. Cond. Turbidity DIssolved 02 Redoit pH 
(gai) (°C) (mmhos/cm) (NTU) (%) Potential (mV) (units) Color 

Figure 2-1. Groundwater Purge Record.. 

guit tese 
Exhibit 1-6 337l 
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FIELD SAMPUNG PLAN - GROUNDWATER SAMPUNG PLm FiNAL 

Figure 2-1. Groundwater Purge Record (Cont'd). 

Exhibit 1-7 
OU-D 33782 



Fiao SAMPUNG PLAN - GROUNDWATER SAMPUNG PLAN . FiNAL 

Groundwater Purge Record Well No- 

Ft. Richardson OU D Fi.Id 
Sampling Plan DatejI,f. iit 

1. Water Level Data (from TOC) .. 

a. Total Well L.angtlr - WD(fl)t (feet) Saeen_t.eflgth (testI 

b. Depth to Water - GW u (feet) Borehole Distn. - (fet; 
0D 

c. Depth to top gravel pa& - GP _ (» Well Diam. - CD (feet) 

2. Well Purging Dala 

a. Purge Method ,.. 

Gnrd Caeho 
b. Required Purge Volume: . I Borehole volume - (7.48 x 4r (C0/2)2 + r P (BD/2 

(see Calculations) (CD/2)21} X (stD GP)J + ((GP - GW) X 4t (CD/2) X 

Ç) 

7.48}] - gallons Porosity (P) - 0.25 
5Ov4t ia imLtI4tkr ißscø 

- ShortForm 
iO For 4 casing (CD) and 10 borehole (BD) I DV - (I.49 iÇm; + ((GP - GW) x (0.67)1 - gal 

.For Y Casing (CD) arid 10 borehotb (BD); 1 8V - 11.14 
I gal/fr s (WD . GP)] + ((GP - GW) s (022)1 - gal 

GP = . - 

if GP s below OW, then GP - GP 
lfGPisaboveGW,thenGP -OW 

Field Testing Eouipment 

Volume Temp. Spec. ConO. Turladity Dissolved 02 Rodos pii.. - 
Time (gai) ('IC) (mmhOs/cm) NTU) (%) Potential (mV) (units) Color 

r SCt( 'TQ. 
=- çç 

k-k; Ö f,.t! 

Figure 2-1. Groundwater Purge Record. 

9e6. OU-D 
33783 Meas teas 
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FIaD SAMPUNG PLAN - GRouNoWAlt SAMP1JNG PLAN - FINAL 

( 
r 

Groundwater Purge Record -WeU No: 
[ 

Time 
Vo'ume 
(gal) 

Temp. 
(°C) 

Spec. Cond. 
(mmhos/n) 

Tiuthdìty 
(NW) 

Dived 02 
(%) 

Red pii 
PotendaI4mV) (una) C, 

L &S '&0t r. 'D 4u t* 4I (j 

I PO?- uÇ. . MSecX kti Qir.ct Au4&i 

C 3 1(6/ô 4' 
O qq ?.s9/ ',i'' 

ç,q ¿-óô 

IW1 ..Ó Ç6. (,(l (D(°i 7gS .. 

'5. igf 'im %. L&s- ¿,öt It 

\SlPL' i.iL ÇMA r'r I'rA Mr/ èj t 4piwel y 

SAt* CJ L 
M4 iae. 

-a. 

Figure 2-1. Groundwater Purge Record (Cont'd). 

-- M9atI9a6 
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FIaD SAMPUNG P1.AN - GROUNDWATER SAMPUNG Pt.AN FiNAL 

Groundwater Purge Record W(I No: 

Ft. Riclierduon OU D Field 
Sampling Plan ..- Date: _j/Qf Eve 

usif$ 
1. Water Level Data (from ToC) 

.angti\D (Ieefl Seei1et7th -4--- (fie1 

b.DepthoWater=GW --BoehgeCtWn.- J j (leet 
'5D -TL94 & - 

c.Depthopglpad-GP s-7Ç.' (fee 'W&lDianCD Y (feet) 

2. Well Purgïng Data 

a. Purge Method ÇOV1ÇB '"- 
-, GeneralCalculation: 

b. Required Purge Volume: I Borehole volume - (7.48 x4a (CD/2)5 a P (BD/2 
(see Calculations) - (CD/2)2J} z (WO. GP5)) ((GP - GIN) a a (CD/2) a '- 7Á8}) - galions Poosily (P) - 0.25 

Short Form: 
For 4 nssing (CD) and 10. boreflole (BD): 1 6V -.(149 
gal/ftx(WD-GP)1 + RGP*.GW)x(0.67)1 - gal 

O,l8 o./Çpiû For2casng(CD) and 10. borehole (50): 1 8V - (1.14 

7 41 

gal/ft a (WO GP)) + ((GP* GW) a (0.22)1 gal 

GP - 
If GP is beiowGW, then GP - GP 
II GP s above GW, then 5P - GW 

Field Testing Equipment 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Racloir pli 
Time (gai) (°C) (mmhos/cm) (Nil)) (%) Potential (mt (units) Color 

¿8 3ff Figure 2-1. Groundwater Purge Record. 
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Groundwater Purge Record Wefi No: 

Volume 
lime (gai) 

Temp. 
(°C) 

Spec. Cond. 

(mmhos/n) 
Twbidity 

(NTU) 

Disolved 02 
(%) 

Redot pW' 
Potential (mV) (units) Color 

C) 

û; t q°j,, A 
sp diw tjuç. fflc 4h dc ) 

1tOt EL)WtU&4wjL ec 1k W13 Ç- Aeiik. 
fl/'Q-'kci clorlienlrÂ 1ii'f 4Li OIIOL) n% iYôur wt 

r 

UhI(?L E 4uw4Qe iI ut iu tI 

eixy. tk&U ekoiI 

7 10Ö4 '51 &I Q 

\MtÖ 1!4 141?I 1íA 7H\ I 

z '-17? (2..6 ¿1S LR. - 1.LO 

? 'S'S '-19g 91. -i 7.1S 
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Figure 2-1. Groundwater Purge Record (Cont'd). 
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FtaD SAMPUNG PLAN - GROUNDWATER SAMPUNG Pt..AN 'r FINAL 

Groundwater Purge Record Well No: 3 Ø Z__. 
Ft. Richardson OU D Pl.ld 
Sampling Plan Date: X ,Event QL 2.c4î 

1. Water Level Data (from ToC) 

a. To Well Length - WO Z I . 6 (feet) - Soteen Length (fueft 

b. Depth toWater GW 
-. - - 

(feet) Borehole Diem. - i, (feet) 

SVIO- BD 

c. Depth to top gravai pack - GP - (feet) Wall Diam. CD V' teet) 

2. Well Purging Data - - - 

a. Purge Method 

Generai Calculation: 

b. Required Purge Volume: 
(see Calculations) 

i Borehole volume - (7.48 x (r (CD/2)2 + sP (BD/2 
- (CD/2)9} x (WO - GP)) + ((GP' - GW) x (CD/2) x 

) 7.48}) - gallons Purosity(P) -0.25 
Ç. B O,ôzS4 O. .lIPi-O.ßZ 

Short Form: 

= O.u18 
For L casing (CD) and 10 borehole (BD). I BV (1.49 
gal/ft x (WO. GP')] + ((GP'. GW) a (0.67)) - gai 

-. i / ç r19 \ Short Form: 
(D. c.. i.o k). it-') For casing (CD) and 10 borehole (BD): i BV - (1.14 

O - (0.L au.) 
gal/ft a (WO - GP')] + ((GP' - 6W) a (0.22)) - gai 

GP'- 
If GP a below 6W, then GP' - GP 
lfGPisaboveGW,thenGP' - GW 

Field Testing Equipment 

Volume Temp. Spec. Cono. 
Time (gai) (°C) lmmhos/cm) 

Turbidity Dissolved 02 Redox pH 
(NTU) (%) Potential (mV) (units) Color 

Figure 2:1. Groundwater Purge Record. 
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ExhIbit 1.6 OU-D 33787 



( 

FIELD SAMPUNG PLAN - GROUNDWATER SAMPLiNG PL1 FiNAL 

±01 
Groundwater Purge Record 

± .sl < ±iû% 
Well No: 1{> '5ZJZ. - tOi. 

Volume 
Turne (gal) 

Temp. 
(°C) 

Spec. Cand 
(mrnhos/n) 

Twbidfty (J) Diasalved 02 
(%) 

R.d pH 
Potential (mV) (unta) Colar 

¡ic O '7.0 -. 
'c t. 'U Z '-I Z'L4 

IHt 01 'Ts 4.1D .5b% z:Ll2. 1,o 
o ì'ii QÒ ?O. L'It 9L% Z.j 

Ç.5- IQ q 'f i,°I Z7f. siq 
.9 o 57oJb% 

'1c rÇ - ¿?A.4 MI 
5 O% 

IhMc. '1e. 4 %'rL\rc o hÇÇI Go \rt 
cA ' 1L.I k A. 1.A4U. CAAQger \1rtec 

Ac,k eoc cçrLwt Ç sk i\ 
açAcIb 4 *ot& c 1Jel tU¼e 
cvit ckt 3 rniti va. T 0.ct 

\t,&& t - çc ow1 
I'S lQ%t- Opvt t%tit '*a. ozr Vy üriM 
'kA 4(M ctiuçô 'Ftao t&.4rc,tuiS. 

IIe!%«k 9cri.sa&ct-ii, 

'n. ILed Wi&1 e.tL g&w& 
OU# '%L \&tr. ' 

Figure 2-1. Groundwater Purge Record (ConEd). 

A ie 
diaper Exhibit 1-7 ou-D 33788 



Fiao SAMPUNG PLAN GROUNDWATER SAMPUNG P1-AN . ItNAL 

Groundwater Purge Record Well No: 'f3P SO 

Ft. Richardson OU D Fi.ld -- 

Sampling Plan ..Date: nf iq Event 

- -... - 

1. Water Level Data (from ToC) 

a Total Well Length WO JJ)t (lee», Seen LeflgtI (Miti 

b. Depth to Water GW (feet) Borehole Diarn. - (lesti 
jjÇ BD 

Depth tá top grave) pack - GP (feet) Well Dram. - CD r (feet) 

2. Weil Purging Data - 

.aPurgeMethod 

-. 
G.neral Calojickon: 

b. Required Purge Volume: - I Borehole volume - (7.48 X r (CD)2)2 +s P (BD/2) 
(see Calculations) (CD/2)f} X MD - GP» ((GP - GWt K 

/a)ntY aV rFm 
galions Porosity (P) 0.25 

Z cltc j AStI&CI k) For 4 casing (CD) I& borehole (BD): i BV (149 
gai/ftx(Wp.GP*)1 + ((GP-GW)x(OE67)) - gel 

\to1 uvtt ?4Z. io.1t 
¶ìShort Form. . . 

)) VSL__A1jÇ b(ZtOr 2 casing (CD) arid 10 àahÓle(Bb): i B\- 1114 
gal/ft x (WO - GP)) + [(GP - 0W)x (0.22)) - gal 

-- GP 
- 

lt GP is below I. then GP - GP 
If GP is above 0W, then GP - 0W' 

Field Testing Equipment 

Volume Temp. Spec. Cand, Turbidity Dissolved 02 Redox. ,pH 
Time (gai) (5C) (rnmhos/crn) (NT'J) (%) Potential (ms)) (units) Color - tt,iir)i n,çp y.r \.ti,it yirii 

AcTÑtvs .sito' ltkr t )iÇiow. ftls o ótfçn,d,nvt 

r't Utctj G( QM tiE tSBW 

Figure 2-1. Groundwater Purge Record. 
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FIELD SAMPUNG Pl. - GROUNDWATER SAMPUNG PI.AN ' FINAL 
C) 

:tÓ.t 
Groundwater Purge flecord 

!.% <.Zs- tc% 
Wett1)o: 

±Ó. - 

VOlume 
Turne (gal) 

Temp. 
(°C) 

Spec. Cont 
(mmhos/cm) 

Tutbidty 
(Nil-I) 

Diuclv,d 02 
4%) 

Redc pH 
Potential (mv) (untie) Color 

'I . 

Hoc .R t,5ri 888 
'ut., g.o 1.ô z.'7 E.'r -ggy Çy V 

'ZIJ' 'LI tSI 'Lt'. f 4S 

VLLt Ib U b,1 &% ¿11.11 ZJYf t' 
L&S (..L 4g '7S 11b zz,q /e25 

ç7 vi 1ro -' ze '- S.î. 
" ' liz Zz: uAb°lc, fl.7_ &Ó. 

1ft-t ,LS ¿.1 WZ. 9% tt 1s " 
hi ?-t9 '1 Pr'Ib LV1 5d.' U 

M& LO Z 4 (.'T( 

g tito -L teAs1 

çl cv es. 

\t Quj9 etk R-. g'ict i 

Figure 2-1. Groundwater Purge Record (Contd). 
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U. 

L. 

- (nri i wArme auoi ,a Pt as... 

Groundwater Purge Record WeIINo: f''St9 

Ft. RIcflrdson OU D Raid 
Sampling Pian Dale: Event gj_ t-L 

1. Waler Level Data (trom ToC) 

a.TotalWelILength-W11 (tee))-, SenLength' :- (1eet 

b: Depth Weer (3W (feet)- Dehole Dialli. - (f, 
BD _1Ua1 

c. Depth to top-gravel pack- (3F 

' 
7jL1j4 (feet) Wall Diam. - (teat) 

2. Well Purging Data 

a. Pute Method L'/ tt*C uIer 

Generai Calculation: 

b. Required Purge Volume: i Dorthole volume - 7.48 it (a (CD/2)2 + a P (BD/2 
(see Calculations) . (CD/2)2]} a (WO . GP*)1 + ((GP - GW) a (a (CD/2) a 

-' - ? ¿AtI - r.alk,nS PCrOSieLLPI - 

I 
For 4srng (CD) and 10 borehole (BD): 1 5V (1.49 

I 

r a i .. / j 
I (POI gal/ft a (WD . 

(3*)) + ((GP (3W) X (0.67)1 - gal 

Short Forrrt 
For 2 sing (CD) and 10 borehole (BD): 1 5V - 11.14 

- 

gal/ftxfWD-GP)J f(GP-GW)x(0.22)] - .. gal. 

GP - 

lt GP s below (3W, then (3p* - GP 

- - If GP is above (3W, men GP (3W 

Field Testing Equipment . 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Redox pH - 

Time (gai) (°C( (mmhos/em) (N'TU) 1%) Polernial (mV) (units) Color 

\C,.Ç fç 
e\\ g,ç 
I - -F '> 

tJt.C&0l- L., 
.-. 

ttU: 'O.&Qz'e 

R.yu.d Pp 

Figure 2-1. Groundwater Purge Record. 
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FIELD SAMPUNG PLAN - GROUNDWATER SAMPUNG p FiNAL 

Groundwater Purge Record Well No: 

Volume 
Time (gal) 

Temp. 
(°C) 

Spec. Cand. 
(rnrnhos/cm) 

Turbidity 
(tTU) 

Dissalved 02 
(%) 

Redox 
Potential (mv) 

pH 
(units) ColOr 

is ¿o Ut ¿S(,% ?l ttsi 

MS 8ht.l .çq - (O u 

'9(4 Z t,l ftO %I % I1i ¿ßt 

1479 ivy '7 ¿lO 
jq f.O IZq 4'% -i'iq. 

11i ¿ Z \7.% , .'ÍL ('l - (1ZhI 

- r%JP c\h4u. L t(fl c!otet+ q5'sZ4t1Lj 

R.yoxd tep 

Figure 2-1. Groundwater Purge Record (Cont'd). 
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i.,, iLI. .òO? .o. bdo. 1tZ.. 
U!..- -i 

bu -Ç x V 

- ._-.-. Lcn.v-v. 4,,-, 9 

EP Groundwater Purge Record WeH No: Z92 

Ft. Richardson OU D Field 
Sampling Plan . . Data: 4,4 7/q ? Event&) 

Water Level Data (from TOC) 

a. Total Weil Length WD ZM (feet) Screen gJ (e)' (feet) 

D. Depth to Water = GW (feet) Borehole Diem ; (feet) 
lO.I.a BD i?. ¿ 

c. Depth to top gravel pack s GP .(ø( (feet) Weil Diam. = CD Ö.t&7- (feet) 

2. Well Purging Dala 

a. Purge Method ji)-C .LO/.4À. +Vbu'- 
U General 

Calculation: 
--- 

b. Required Purge Volume: i Borehole volume = (7.48 x(n (CDI2)2 + n P (BDI2)2 - 

(see Calculations) (C012)°Ij X (WD - GP)] + ((0P - GW) x (n (CDI2)2 X 

i - -..- 

gai Pomsity (P) 025 

Shout Form: 
For4 casing (CD) and loborehote (BD): 1 8Va 

4 I 

(1.49 gaL'tt X (WO - GP1) + ((GP - GlfO X (0.67)) a 

j Short Form: 
For r casing (CD) and 10 borehole (BD): 1 9V 

Z.. (1.14 galeft a (WD - GP)J + ((GP - GVit) a (022)) 

C'5t 1L1 'fr7I'- gai 

If GP is below GW, then GP a GP 
If GP is above GW, than GP OW 

Field Testing Equipment / <z5 IC) Z ± Q, 

Volume Temp. Spec. Cond. Turbidity DissqlVed 02 Redox . pH 
Turne (gal) (SC) . (NTU) (%)/v.&4/L Potential (mV) (units) Color 

R5 7 3 z5 (p95 c 

liso 21 qJ1,2-OL 091 '3'/.j,ç g4.& o./O 

t7 51 &t90 û,q q/.i (VA-8 

l24' 15 3.g/4,2e' 11O! 39'74' I43 (047 

12roundwater Purge Record. Figure 2 

OU-D 33794 



Groundwater Purge Record Well No: 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Redox pH 
Turne (gal) (°C) (mmhoslcm) (NTU) (%) Potential (mV) (unte) Color 

!3 tckI ScZIp&Ç 
cWi- (C '2e-w) ¿ejjJi4 

Crø iû ó' Li a.Z73 i/í ,d 
ivtZ& Upt7 ' 

t 
thei-Ç- 

Figure 2-1. Groundwater Purge Record (Cont'd). 
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b.rdl 

Groundwater Purge Record Well 

Ft. Richardson OU D old 
1N. Date: A(2.3fr1 Event 

1. Water Level Data (fmm TOC) 

a. Total Wet Length wD 2(4- (feet) Smeen Length (O' (feet) 

b. Depth to Water = GW (feet) Borehole Diam. «) 
¡2 I' 

c.Depth totopgravel pack=GP 92. (feet) WelIDiam. eCO 2":t'i1b7 (t) 

2. Well Purging Data 

a. Purge Method 41fu vd1oc +Ç I 4u b 
ci Calculation: 

b. Required Purge Volume: t Borehole volume e 17.48 s (ir (CD2)2 + ir P (BD,2)i - 
(see Caiculalions (CDIZ)2D s (WO - GP] + [(GP" - Gl x (ir (C012)2 x 

7.48)Ja gallone Poma =0.25 

ï.Z-SAì 
Short Form: 
For4"casing(CD) and 10" borehole (BD): I AV. 

I.. I [1.49gamx(WD.GP11+«GP"-GVx(0.O7)J. 
gal 

\ 

7 A i Ai o 

Short Form: 
For 2" casing (CD) and IO" borehole (BD): i BV 

I 11.14 galMt s (WI) - GP)1 [(GP" - GV s (0.22)1 = 

gal 

GP" 
if GP is below GW. then GP = GP 
If GP is above GW. then GP" = GW 

Field Testing £quipment 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Redox pH 
Time (gal) ("C) (mmhoslcni) (NTU) (%) Potential (mv) (units) Color 

tû 2 z4 1(2 (; I i/ 2%1 ,.5o .t 

¡IOf, !bZò Z4 14V9 ZW7 

dnp Z (b2.p44 "ic/iû.j (,,,4q 

l tDÓ z ¡(1f,b 4: 14'! 10.0 2.f 
13(3 4urith 17S7c5Z SÖ) 

dwater Purge Record. 

OU-D 33796 
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ti 
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(. 
Groundwater Purge Record WeflNoj 

Et. Richardson OLI D Field 
Sampling Plan Date: ..A411 . ventj 

1. Water Level Data (from ToC) 

a. Total Well Length = WD 
(4. S (feet-- Soreen tengtJr 5 (feet) 

b. Depth to Water = GW (feet). Borehole Diam. 
?12 

(Ieet' 

e. Depth to top grevai (feet) Well Diem. = CD 2 0.17 (feet). 

2. Well Purging Data 

a. Purge Method gy)y d4ç1. . -iv 
General 

- Calculation; 

b.. Required Purge Volume: i Borehole volume [7.48 x (n (CDI2)2 + n P (8D. 
(see Calculations) (CDf2)j} x ND - GP)J + [(GP - GV x (n (CD/2)2 x 

9(i4. ) 
7.48)J gaUons Poroslty(P)=025 

Short Forni: j 
For 4 casing (CD) and 10 borehole (BD): i By - 
[1.49galIltx(WD-GPJ+((GP -GW)x(0.67)J. 

U Short Form: 
For 2 casing (CD) and 10 borehole (BD): I BV 
11.14 galflt X (WD - GPII + ((GP - 3W) x (0.22)1 
gal 

GP= - - 

If GP is below 3W, then 0P GP 
lfGPlssboveGw,thenGP=GW 

Field Testing Equipment ji fewi 
Volume Temp. Spec. Cond. Turbidity Drasqived O Redca pH 

Time (get) (C) (n1liI) (NTU) (%)f4A ¡L Potential (mV) (unte) Color 

'3 ai tiq,( 7,Q /iOP) 2z'c9 
(5GO 3.1 IZII3 5.'I ¿+-/IIÓ i-3LL 
islO 21 3.0 IZZ 4..z.I 8Zo.(, 22C«7 Ç52. u 

k525 ?,( 3,0 IzZM 2.44' P/io.S 2..2,Ö t,2 
ô ?°«« 'rt 

Groundwater Purge Record. 

OU-D 33797 
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Groundwater Purge Record Well No: 29& 
Ft. Richardson OU O Field 
Sampling Plan Date: J Event 

t Water Level Data (from TOC) 

a. Total Well Length = WD 20A Z (feet) Screen Length 10 (feet) 

b. Depth to Water GW (tael) Borehole Diem. (feet) 
BD 

c. Depth to lop gravel pata = GP .Ö() (feet) Well Diem. a co 2 (feet) 

2. Wet Purging Data 

a. Purge Method iv'i&4- dAi +j47pl 
(J Gneral 

Catcutation: 

b. Required Purge Volume: I Borehole volume (7.48 x (n (CD/2)2 + ir P (50,2)2. 
(ace Calculations) (CDJ2)2)} X ('iND - GPIJ + ((GP - GVV) s (sr (C012)2 x 

.Z 

7.48)) gallons Porosity (P) 025 
,t5q -9 g (CD) and 10 borehole (BD): I By 

i. (û 
(149 gaIiltxND -GP1) + ((Gr -G x(O.67)) = 

4aifvöJ 
U 

p 

ivA 
Short Form: 
For ? caaing (CD) and 10 borehole (BD): i BV 
(l.l4gaUttxCMD -GP))+((GP -GW)x(O.22)] L' gal 

GP 
lt GP is below GW, then G GP 
If GP is above GW. then G=GW 

Field Testing Equipment 

Volume Temp. Spec. Cond. Turbidity Duuotvd O Redox pH 
Time (gal) (2C) (Ieetae) (NTh) (%) Potential (mV) (units) Color 

11C) 6(' Vi-9 3g! 1.ç 191, z 6.i» k 
3.4 io -rn.. ..' 

. z-t' 

T,1-S 4 .2 S '.it +Z/5.5 21i'7. -2i 
\.Aiíb 12?J It, 7 s5ò/ Z&1-(a.2q 

Figure 2-1. Groundwater Purge Record. 
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- ()()vp 1t)( 

- U). L, tS.3 sÇ.t b. +c'c 

Ç7tIr)t5 G I45fi - tuo.ev LJcLJ.J w'j1, 

L 4t (4.: pV c ( 

Q 

Groundwater Purge Recrd Well No!gS1 

Ft. Richardson OU D Field 
Sampling Plan Date: 4J11 Event 

1. Water Level Data (from ToC) 

a. Total well Length WD 20.4 (feet) seen Length Ç.O (feet) 

b. Depth to Water = GW (feet) Borehole Diem. N (feet) 
B.28 BD 121 

c; Depth top gravel pack GP . (feet) Wall '011m. = ÒD 2' .J7 (feet) 

2. Well Purging Data 

a. Purge Method Gfl)rLJO$ th). b)biVL. 
General 
Calculation: 

b. Required Purge Volume: I Borehole votum. - [7.48 x {n (CDJ2)2 + ir P (BDI2)8 - 
(see Calculations) (CDI2)2J} X (WD - GP)I + «GP - G x (iv (CD)2 x 

7.48)] = gallons Porotilty (P) = 0.25 

t sq(zo t-- s' as') Short F: 
For4aing(CD) end l0borehole (BD): I BV 

=( z (z..) t1.4ogeVftx(WD.GP1)+KGP-GW)X(0.67)1 
gel 

Short Form: 
For r aing (CD) and ir borehole (BD): I BV 
[1.14 galfIt X (WD - GP1 + ((GP - G X (0.22)] 
gal 

GP 
If GP is below GW. then GP GP 

- lfGPisaboveGW,thenGP'=GW 

Field Testing Equipment p< 
f 

Volume Temp. Spec. Cond. Turbidity Diseolved 02 Redox pH 
Time (gal) ÇC) (NTU) (%) Potential (mv) (units) Color 

i5c q 2.1 ('I 40 ,j' .4Z.. 

Zb3 2. 7 7(0 5 1-. ('.Z? 

l'4C 51 2,3 4- l.só 41 5.4 2?35 .30 

f(6557 ?.3 M-1,1 ,.w, ¿/'5ç z2'3.Z (p,39 

Figure 2-1. Groundwater Purge Record. 
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Groundwater Purge Record WeH No: 

Volume Temp. Spec. Cand. 
'lime (gal) ÇC) (mmhos/cm) 

Turbidity Diaaolved 02 Redox 
(NTU) (%) Potential (m\ 

pu 
(unts) Color 

IO Z i473 pk5 3 32' 

1d9 t vvv Ld) k.f 
a '37 75 Z 7 t-J ¿fl44 / y' P/p 

tt 41&J1(r. 

Figure 2-1. Groundwater Purge Record (Cont'd). 
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LLd 

Y. 

I45 bthro 

Groundwater Purge Record Well No: 37 J 

Ft. Rlchardeon OU O Field 

Sampling Plan Date: i Event. (') . 

1. Water Level Data (from ToC) 

a. Total Wef Length = wD 23.15 (feet) Screen Length 
If, (feet) 

b. Depth to Water = GW (feet) Borehole Diem. (feet) 
t BD (Z" 

C. Depth to top gravel pack = GP (feet) Well Diam, e CD Z 

2. Well Purging Data 

a. Purge Method Y4* eI). 1L Ouîp-t 
General t 
Calculation: 

b. Required Purge Volume: i Borehole volume e (7.48 s (w (CDI2)2 + j (9J)2 

(see Calculations) (CDI2) X (WO - GP» + [(GP - G x (w (CD/2)2 x 
7.48)) e gsUons Porosity (P) 0.25 

uia'o i u yzeJ 
I> L. 

Short Forni 
For 4 casing (GD) and W borehole (BD): i BV = 

GPI) + p. - GWI LA (23.-1113.'9) 
- gale s MD - X (0.67» 

al 

t'5.5 q4 Short Foire: 
J For T casing (CD) and 10 borehole (BD): i BV 
(loi. 4 gal/ft X (WO - op» +cjp- - x(0.22)J= 

GP = 
If GP is below GW. then GP = GP 
tfGPisaboveGW,thenGPGW 

Field Testing Equipment 

Volume Temp. Spc. Gond. Turbidity Dissolved O Redox pH 
Time (ge» C) (eenbociont) (NTIJ) (%)/VV L Potential (mV) (units) Color 

Çe 3 Z( ir(0jLZI 334. LR V..L 

iOSô 32. 3.g 20 5c B/tz.'t (55P) 
It 

lilt) 3.9 22. 2.(eZ IiZt 28&3 le2- 
' 

54- 3 2.i, Z.13 eJ/(74 

Figure 2-1. Groundwater Purge Record. 
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Groundwater Purge Record Welt No: p 9' 
Ft. Richardaon OU D Field i 
Sampling Plan Dale: Event 

_ut . 

1. Water Level Data (from TOC) 

a. Total Well Length WO (feat) Soeen Length (feet) 

b. Depth to Water 3W 27 4(feet) Borehole Diem. (fed) 

Depth to top gravel padc = GP (feet) Well DIere. = CD Z ' (feet) 

2. WeIl Purging Dala 

a. Purge Method LtJ (OLU Lpj/ (ciÁcx 
General 
Calmilatien: 

b. Required Purge Volume: I Borehole volume (1.48 x (n (CDI2)2 + ,P (5)2 
(see Calculations) (CD/2)21J X (WO - GP)J + RGP - GW) a (it (CD4'2)2 a 

t./u /c rr- 1.48}1s -gellons PorosIty (P) 0.25 

Short Pomi: 
For 4 casing (CD) nd 10 borehole (BD): I SV - ct/- (-Z7.4)4o - GPI +((GP -Gb) a 

Short Forni: 
For 2 casing (CD) and 1Q borehole (BD): i BV = 

Tcy /'- t1.14 gab'ft X ND - GP)J +((GP -OW) x(022)J 

GP 
li GP is below GW. then GP = GP 
lt GP is above GW, then GP = GW 

Field Testing Equipment 
( 

Volume Temp. Spec. Coed. Twbidfe'N Dissolved O Redes pH 
Time (gal) (C) (..aithcJmi) (NTU) (%) Potential (m (units) Color 

¡14 7 (,,.Z 504- 4C3 ¿O/Z.4 5z 
i Z.3 'Lj Ií3 (,tq 25/3 / S"7, S « d 4, 
330 'T £16 37.I )/j S .7-b '.1 :-, 

1jL1 w 6 9q7 \-t7 F1'ì23 53 7.I q 
Zl.1 (.6 I8Ò 1ti iii Z.., 11.9 7..07 vt 

Figure 2-1. Groundwater Pu e Record. 
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Groundwater Purge Record Well No: f' 3(Z- 

Ft. -Richardson OU D Field OA444 s 
Sampling Plan Date: z.z(en Event (aSt 3 -- 2- 

1. Water Level Data (from ToC) 

a. Total Well Length WD 2IJJJS (feet) Screen Length 10 (feet) 

b. Depth to Water OW ,., (feet) Borehole DlaITt. , (feet) 
IL.-I BD 8 

c. Depth top gravel paot GP 9. (i5 (feet) Well Diem. CD Z k (f-at) 

2. Well Purging Data 

L1_:1:- a. Purge Method 7jjy" 
Generai 
Calculation: 

b. Required Purge Volume: I Borehole volume - (7.48 X (ir (CDJ2)1 + nP (BDs2)' - 
(see Calculations) (CD)2)21} X (WD - GP")] + ((GP - GYIO x (su (CDJ2)2 x 

7Á8}] gallons Pømsity (P) 0.25 

t "s Short Form: 

o (ZI. (cS 3. Cs,J For 4 casing (CD) and 10" borehole (BD): I SV- 

f. 
(I.4Sgelmxo-GP)]+((GP-GW)x.67)j 
get _9.1")C) 
Short Form: 
For 2 casing (CD) and 10" borehole (BD): 1 6V a 

" /1 (1.14 galfltx(WD.GP)]+RGP"-GW)x(0.22)] 

q1/voI gal 

If GP is beIne OW, then GP" e 
IfGPisaboveGW, thenGPGW 

Field Testing Equipment 

Volume Temp. Spec. Cand. Tumidity Dissolved Q2 Red pH 
Time (gal) ÇC) (mmhosImn) (N'lU) c)/(L potential (mV) (units) Color 

IZ) 1 3.2 q' 1 cí'/i. 26 
1g 

¡ / 'a et 

¡L0Ç3Q 2e jlO 16"7 67t77- '6rk' ¿'3g 
'i3Ç O L6 '7O 7/iS ' 

Figure 2-1. Groundwater Purge Record. 
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____ Groundwater Purge Record Well No: gG4' /Cj3 

Ft. Richardson OU D Field 
¡ ¡ t4,1,14 .- 

Date: 4-( 22-I 
q Event ( Sampling Plan - 

1. Water Level Data (from TOC) 

a. Total Well Length wo Zi03 (feet) Seen Length tO (feet) 

b. Depth to Water = (3W 
i 

(feet) Borehole Diem a ,, (feet) 
1ì1go BD a 

c. Depth to top gravel pack = GP ,5 (feet) Well Diem, eCO 1« (feet) 

2. Well Purging Data 

a. Purge Method l:l1,LT' 17 lU 

General 
Cetculation: 

b. Required Purge Volume: I Borehole volume [7.48 z (n (60/2)2 + ir P (BDJ2) - 

(cee Calculations) (CO!2)21J z (WO - GP)J + [(GP - GV) z (ir (00/2)2 z 
7.48)1 a --gauons Porosity (P) = 0.25 

/ Short Forni: 

Øl (ZZ.03 -U l)) For 4 casing (CD) and 10 borehole (BD): 1 8V - 
[1.4Bgallltx(WD-GP1I+((GP-GW) x(O.87)] 

-19 gal 

Short Form: 

r-..) 
For T casing (CD) and 10 borehole (BD): 1 8V 
[1.14 gal/ft a (WO - GPI) + ((GP - G x(O.22)] 
gal 

GP = 
If GP is below (3W, then GP a GP 
if GP is above (3W. then GP a OW 

Field Testing Equipment t_i 
§41 

ßv' 

Volume Temp. spec. Cond. Turbidity Dissolved 0 Redas pH- 
Time (gal) ÇC) (o&em (NTIJ) (%) Potential (mV) (unIts) Color 

t24-e) 2, ¿ 325 -i/9.5 2,O4, &.7/ U- 
¡3(X) Ib Z'7 2.se &-'/3 2?.L .éß 
i3zz z4- 2.7 Iô4; zia- i/ 2bad (.(aI 

w eMlLt4L ÇIAA/Jg 757S271&..-.-) 
(MÇ/McD {1c 

Figure 2-1. Groundwater Purge Record. c 
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Uù Le,4- pt1 
rj*V%. 4wod 

(1 OA.rY'. T5 

Li-O.-i._ 
cL eA 

AO dLl k,kzco 2-T7 

Groundwater Purge Record WeII No: 

fW3z3z.. 

Ft. Richardson OLI D Field 
Sampling Plan 

it wtcVl, 
Date: Event35-1 

1. Water Level Data (from ToC) 

a. Total well Length = WO (3 «eet Screen Length (feet) 

b. Depth to Water GW (feet) Borehole DIam. (feet) 
BD 12' 

C. Depth to top gravel pack = GP (feet) Well Olam. CD (feet) 

2. Well Purging Data 

a. Purge Method CUS?. +i2Yiv 
General 
Cabutahon: 

b. Required Purge Volume: i Borehole volume (7.48 x (w (C012)2 + ir P (5012)Z. 

(see Calmilations) (CD,2)ij} x (WO - GP)] + ((GP" - GW) a (ir (CD!2)1 a 
7.48)] = gallons Porosity (P) e 0.25 

t / Short Form: 
i 

I., 8. 33 1.38) For 4 casing (CD) and 10" borehole (BD): i By e 
(1.49 galilt a (WO - GPI + [(GP" - OVI) X (0.ß7)j. 

4 çøi Short Form: 

' 

For 2" casing (CD) and 10" borehole (BD): .1 BV e 
IO'. (1.14 gatlft x (WO - GP")I + [(GP" -OW) x (9)J e 
U gal 

GFC 
If GP rs below GW, then Gp" = GP 
If GP Is above GW,the,i Gp" GW 

Field Testing Equipment 

Volume Temp. S1pec. Conti. Turbidity Dissolved 9i Rtax pH 
Tane (gal) ("C) (mnthoejam)- (Irru) (%)//L.. Potential (mV) (untie) Color 

1200 f Z, 17A '71 '5M.? ('?d4 8thIZ 
126 3b 2,3 /(oI 3(* 1-fc ¡"7(5 ,,67 

(ZO54- p, $4 2 73/q, (p4.9 
di 2.1 L14,4 Z.SÒ /,9 (83, ,2 

Figure 2-1. Groundwater Purge Record. 

OU-D 33805 

k. 



Groundwater Purge Record WeH No: 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 
lime (gal) (C) (mmhos/cm) (Nil)) (%) 

Redox pH 
Potential (mV) (units) Color 

ZO L Z j rLt.e b'71' 1z/910 7..ô 

tt) bi - (U&ilCI Ç 
': - V 

Figure 2-1. Groundwater Purge Record (Cont'd). 
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Groundwater Purge Record WePt4o1 

Ft. Richardson OU D Field 
Sampling Plan Dale: fqj Event 

(pop 
1. Waler Level Data (from ToC) p P-o uC.-r /if 

a. Total Well Length wo (feet) Seen Length (feet) 

b. Depth to Water (3W (feet) Borehole Diem. y4 (feel) 

c.bepthtøtopgrevelpaclçGP '4q 
1ee!) weuDlanctr 

. Well Purging Date 4.uv4tt 
a. Purge Method 4,.Y4IrJ.V4r 

Geneat 
Catcutebon: 

b. Required Purge Volume: 1 Borehole volume (7.48 a (n (C012)r + ,rpgBw2)r.. 
(see Caicidations) (CDfl X (WD - GP» + ((GP - (3W) a (n ((LJ12) a 

7A8fl gauons Porosity (P) = 0.25 

Short Fomi 

Ö 
lFor 4 cwrg (CD) und io. borehole (BD): I BV 

[1.49 gaiM a (olD - GPI) +((GP - (3W) a (0.67)) - 

J Short Fonn: 
f.4J For r sing (CD) and lo. borehole (BD): i BV 

6+0 C. ¡1.14 gallft X GP)) ¡(GP - W) X (D.22)) 

GP 
If l3P is below (3W. then GP (3e 
If GP isa ve (3W. then 0P= 3W 

Field Teethg Equipment - 2 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Redor pH 
time (BaI) (C) 4* (NTU) rng/L- Potential (mV) (unite) Color 

12.tø IO A V7ö.k za-.' to ,- 

!1fl fift t9.3 ifNflÖ Ç 26'4 

(j7 ¿.4 7 U7.5 ZÒO .3 

t4O (.O E(o 7-Oo (O IZD° 
ICU (' .'o ((ö(.. 2. tt!o7 e.'1! 

t-o i 48 Figure 2-1. Groundwater Purge Record. 
ita.4 

/ 1' 

ou-D 33808 

----. 

s' 



Groundwater Purge Record Weil No: 

Ft. Richardson OU D Field t t t 

Sampling Pien Date: F) Event 

1. Water Level Dala (from ToC) 

a. Total Wet t.englh wo Z 1 .43 (feet) Soreen Length V) (n 
b. Depth to Water = GW (ß/l tz.ig (feet) Borehole Dtam. e (fee) 

c. Oepth to tap gravel par = GP 1 . (feet) Well Oim. = (feet) 

2. Well Purging Data 

a. Purge Method 

b. Required Purge Volume: 1 Borehole volume - (7.48 x (n (CUZ2 + ir PgBDJ2)2. 
(see Calculatons) (CDl2)]} X (WD . 3P)) + ((GP . GIfI) a (ir (db/2)2x 

7.48)) = gallons Porosity ) -0.25 

Boøit 
For 4 ossuig (CO) .nd 10 borehole (BD): 1 8V - 
1.49 gatiut a D GP 'KGP . G(f X p.67)) - 
gal 

Shoil Fomv 
j o.lOJ Fr 2 osieng (CD) and 10 borehole (BD): i DV - (1.14 gaVltxND_GP).((GP_GW)x(o22))= 

gai 

If GP is beloW 3W. then 3P = GP 
lfGPisaboveGW,thenGP'=GW 

Field Testing Equipment 5f 

volume Temp. Spec. Gond. Turbidity Dissolved O Redort pH 
Thne (9sf) ÇC) (wboslett (NTU) Aì1p/L. Potential (mv) (wdts) Color 

i o.2. '2-on t.b 4S ci 

((eOO I S. Th.t OO '.9 (Z3.(o 
- ii_2J- -' =Z ___ 

--5b 
l4- .fl $ lii ti.4cJ D.O (ZZ.5 ( J 

j i LIJO I.T5 l(1.I- II7. 
Figure 2-1. Groun 

4- '5.4 raler Purge Record. 
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Groundwater Purge Record WeB 

Ft. Richarrtion 0V D Field 
Sampling Plan Date: ( Event 

1. Waler Level Data (fTm TOC) 

a. Tout Wali Length WO (feet) Sornen Length [C) «set) 

b. Depth to Water = (3W (feet) Borehole Dam. y ' (feet) 

a=cr 2' 

2. Well Purging Dala (oft flÓ tL4.eCd 
a. Purge Method I) 

Genital 
Cabitatuon: 

b. Required Purge Volume; i Borehole volume (7.48 (n (CD12) + IT P1DIZ)2 
(see CaIcUlalion) (CD)'D X D - GF') + I(GP' - GVII) z ¿n (D x 

gallons Poroitty (P) 025 

Shoit Fom: 
For 4 caamg (CD) and 10 barattate (BD): 8V - 

X (WO -GP')+ ((GP - GV)x (OST» - 

Au- ,st_ 1 '1.3' BT'- Shall Form: 
For 2 casing (CD) and W' borehole (BD): 1 8V = 
(1.14 gallS z (WD - GPI) + «GP -GW) a (022» 
gal 

GP = 
If GP is below (3W, thin GP GP 
If tiP ta above (3W. the!? GP' = GW 

Field Testhg Equipment ( ) p' t 

Volume Temp. pe&id. Turbidity Dissolved 0 Radas pH 
Time (gel) ('G) ('r"1'rm (NTU) FY'li)/L- Dtintjl (mV) (units) Color 

t. bc 2.c .o -o.i ¿'/ 
I ¿í. Çz... (-7t'-?o) 

Yo 2,3 
7-- 1 

122's- 

b'( 5'4- iliie 2-1 

MMA'y 

I, V 

C 

-- 'y -'3 -M3j-_---' 
'1.0 

-' da 
L+ir L00) $ 3 ¿(F. a4Lt 

Mjndwater "e Reco' 
- ro'- 

I J' 
.4. ....Jt. 



W3Z31 _____ 
Groundwater Purge Record Well No: 

Ft. Richardaon OU D Field 
c/U f'8 EvenC Sampling Plan Date 

1. Water Level Data (from ToC) .i#4.1Q Opoct T>- fWJtZF 

a. Total Well Length WD O (feet) Saeen Length (feefl 

D. Depth toWatera(3W Vi 4 (feet) Barano 
BD 

(47 s?.«ee» 

Depth to top gravel paot = G'' (feet) Vt Dlam. CD 2." (feet) 

2. Well Purging Data 

a. Purge Method E7v1..i11 .5 t 

General j 

b. Required Purge Volume: I Borehole volume (7.48 X (n (CDJ2) + p, PBlDJ2)2 - 

(see Calculations) (CDI2)2)} x (fND - GP'» + ((GP' - GV X (n (CD12)2 X 
7.48)) gelIons Porosity (P) a 025 

Shoit Forni; 
For 4 asaing (CD> and 10 borehole (BD): 1 8V - 
(149 galtIt X (WD - GP')) + ((GP' - GIM x (0.67» 

tf4 get 

Short Forni: 
For r aing (CD) and 10 borehole (BD): i GV = 
11.14 gaUft x ND -GP'» + (COP' - GI x (022)) 

gel 

5OC 
If GP is below GW. then GP = GP 
It GP is above GIN, then GP' GIN 

Field Teating Equipment 

Volume Temp. Spec. Gond. Twbithty Diaaoed 02 Redas pH 
Time (gal) ro> (lTvnhoalan) (NTU) ryp/L Potential (mV) (units) Color 

J2 ( (4l 1) I, 77 JR. 21oQ b35 

I 

i 

/054 24' 5.S l3 3O t3 z.p 
1Lt2 9 5.4- t , 14.?o .Z 2Co3.#- t, .Z9 

1138 2 .7 Z.(aO Z.L 294.5 (.fl 

-iS 4--o5 211Qt .JjJ 
12.0 FÌgt3'&'4-i. Gro&i?'1ftter Pute'Record'$ 

er L W 1 C) °&-u-- 
c U.Oò\ 

' 
Ol ,t'.D -&. -b 

U5O pH v-dC)' i'-. 
- b'JM 

4.0 [vi- - 

OU-D 33S11 
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ENR MONITORING WELL DEVELOPMENT RECORD 
z/l3/7 - WELL ID.: _ q(4s5qI'\íLo(o 

PROJECTNAME: 
-/0700Z LOCATION: 9iLda 73Z 

PROJECT NUMBE DEVELOPER:J jv, M. xd 
ORTGINAL DEVELOPMENT REDEVELOPMENT ORIGINAL DEVELOPMENT DATE: ________ 

WEL.L DATA 
15 

Well Diameter 2 Geology at 
Screened Interval 

Total Well Depth 
j 2j7,4 

Depth to Top Likely Contaminants 
of Screen 

Depth Io Bottom J2P' 1q .75 
of Screen 

Purge Water and Sediment 
Depth to Static f/3 9f- Disposal Method 
Water Level 

DEVELOPMENT METhOD PURGING METHOD PERMEABILITY TEST RESULTS 

/ I/5 

7 

II t2.1 

Ro 122.1 

2J 134 
21 Z.44 

IZ52- 

3 130?- 

fU 
'k 

i. 

D.O. t.ßr 

(:f 5,5 4 3c 
-7 5_ 

. 
c5 8z 

--- 
4:k 

Lß 
9.? 

-L3q 
7.8 

_!!_ 
±tP._ 2_ 

arz- i.s 

23 1M 4') 2 
I ev.L.o- ACCEPTANCE CRITERIA 

1wb- öko"I. 
1h l$7"; it4 'fr 

Il 

iJii - 'sd "o 
LcL'Q uci - 
5Ö 
-j: 
I nd 

- p &ppIT( I,httL (L7ò 
- 'JI1 fl 

1*O44WhA (OI&V UJ(U& 11kU1 UA4t'wi 
rid ° 

O4 kr (4..G 

Signature Date !._I 
M890322 

C 



MONITORING WELL DEVELOPMENT RECORD J 
_______________________________ WELL I.D.: _9'49 

ECT NAME: LOCATION: 

ECT NUMBER: DEVELOPER: 

ORIGINAL DEVELOPMENT REDEVELOPMENT ORIGINAL DEVELOPMENT DATE: ________ 

DATA 

iameter 

Nell Depth 

to Top 
een 

to Bottom 
een 

to Static 
Level 

DEVELOPMENT METhOD 

PTANCE CRITERIA 

Geology at 
Screened Interval 

Likely Contaminants 

Purge Water and Sediment 
Disposal Method 

PURGING METHOD 

DO 

41 2g 

2% 
8.44 1-5 Z% 
LM 4-_1 2% _ 

141 2MÇe 

PERMEABILITY TEST RESULTS 

4v (ßb. 

14 1i#t 
4.1S I' 

2.81 tI 

1.11 

Signature 

)Q1 

' 1) 

___________________Date 2/cr7 



EN'R MONITORING WELL DEVELOPMENT RECORD 

____________________ WELL I.D.:__________________ 
PROJECT NAME: F JL1D ' LOCATION: 

PROJEÇT NUMBER: DEVELOPER _ O1 vt __ 'v4, P 
E'ORIGINAL DEVELOPMENT flREDEVELOPMENT ORIGINAL DEVELOPMENT DATEr 

-LO4'P&CL . tLkXì. 
WELLDATA I -It I 

Well Diameter - 

L 
Geology at 
Screened Interval 

Total Well Depth 
¿ zCf 8f s-74M) 

Depth to Top Ukely Contaminan 
01 Screen 

Depth to Bottom 
of Screen 

Depth to Static 1'4 f9 

Purge Water and Sedii 
14 7 Disposal Method 

Water Level i.Sf 
DEVELOPMENT METHOD RINc METHÛD 

44__ 

/ sI?o 

13 ¡1c5 ?i 
I 

_-i 2I3 
'7 

34 LÎ3 8.t 
5 1236 

. i 
42 i22 :1 
14t,, I2V- EH 

e" 

&4C 7A (,77 

'ì) 7, -7Z- 

I -'o 
7,71 b 52 

j:E'i_ 
7.2- J_ 
77' 2& IL 
77 Lr_ &Ì 

_ j 2t_ 1O 

PERMEABILITY lEST RESULTS 

v, ,'J-1 -li p -í Ç,'i-e( i i (a -"i '- -rii-t 

L ' á C4J» (.t' .ti1 
WL &frI oeui.c Uf) '3)frr'1 trLL(tk4 

flLI VJ(I'C (JJ 1cv1liç jAIc. 

Dl, L'thyi z C. :', c ( J-f tic. 

c. ,, 
:;.L'. (A,i' 5/ 

Signature Date 

MB90322 

O 



jJ,L/ J 

Groundwater Purge Record well No: 

AP37O '.'JLO 

chard*en OU D Field 
Sampling Plan baie: 1 f 5/z 

1. Water Level Date (from ToC) ¡//7 (e JJ 7: 
a. Tatet Well Length WO (feet) Seen Laiet 

b. Depth to Water GW (feet) Borehole Olem. - 
LC23 

c. Depth to top gravel padr GP (feel) Well Dfem. CD (feel) 

2. Well Purging Dale 

a. Purge Method 

b. Reautrad Purge Volume: I Borehole voúee - (7.48 a (ir (CW2)z + s, PQBti - 

(see Caiolabons) (cDr2)1D X (WO OPI + «or - 3W» je (C012)t 
(Jcvte,I-hli ,' !?.O 7.48}) pa Pelesly (P) 0.25 

Th 
Short Funt 
For 4 Uig (CD) atel l0 boreti..l (BD): I SV - 

¡ 
vo! i J galflt x (WO - Or)) + ((Gp - GV a (0.57)) a 

J J C '1/i Short Form: 
For Z' $U39 (CD) arel 10' bohole ISO): I BY - 
fl.l4gatSxflND-GPI+(Gr-Gvl)x(o.zz)p. 
gal 

GP 
if GP i befew GW, Sien Gr GP 
j?GPISIbOV.GW.thenGP-GW 

Fleto TaMing Equipment 

Volume Ten. SDSC. ConO. TulbMity Diaoleed 03 Redax pM 
Tena (gal) (C) (IrmOsloTi) (NTU) (%) Pofmntel (mv) (unte) Colar 

3: zo 7ì ¿ )_c )5..3l 
/ 

¡3:so 7. , )'V S p 7 2.i- / 

7 27., 7. /i/y 2 // 7o 3.h / 
¿jr/ 

j ZV( '14",' 3O 7.Çe.i( 

Figure 2-1. Groundwater Purge Record. 

OU-D 33818 



Groundwater Purge Record %0M0 N» 37Q 
Volume 

Time (gal) 

Tamp. 
ÇC) 

Spec. Cord. 

(,mnfloV7,) 

Tinbldy Dsclv.d O! 
(Nfl)) (%) 

Reaox pH 
p (mV) ) Color 

;9 27 7 £/L/ 3o< , 
1(119 øo s/'/( 3.ç i3°- 4 ' 

'ic 28. 'c '' 
/.cjt./( 3.y 7.'.t g 

NIJ' Luce3 

- Figure 2-1. Groundwater Purge Record (Cont'd). 

OU-D 33819 



oustdwter PUWe Record VII 

jtharØ2On OU D raid 
sampling Plan DaW Event 

i. Vrbtrr Level Da (from ToC) 

a.ToIWeitLefl0thWD 1749.1 (kaI) SL.egii /0 cf»» 

b. Depth io Water OW (feet) Borehole Glera. (leal) 

C. Depth m top gravel pa a GP ' - z. 
r ¿ ¡1'&J 

2. Well Purging Date 

a. Purge Method I!bì4j, I4 
Ge 

b Rauired Purge Völum.: I Botehole vcfrm,. 7.48 x 4w (0012)' w P[(oi2,' - 
(see Caltetorts) (CDIZ?1) a (tt - GPJ + «GP - OW) X (w (12)' X 

tOI_ 
- 

r Pcraalty (P) .025 

.. 
í 3 j.J 

J 

Shre F4 ing () end lrb...hol (BD): I EV. f 
gal 

Shc,t Fami: 
For 2 amg (CD) aid 10 borehole (BD): i Uy = 

gum X (WD - OPI) '«Gr - G a (fl.)). 
gal 

GP. 
If GP i, below OW. than GP GP 
If GP is .bove 3W. then GP. -OW 

Field Tethg Equipment 

Volume 7en. Spec Cand. Turbidity Diuolved O, Red pH 
Thie (gal) (0) 

, 2pi., pad 
aL".' ./714J fdP#. 

f k 3y C/(,/( (o 7.7ff Off ¿.c,J q 
I3O /g ¿.'y 8.77 9. ?f7- d 

Figure 2-1. GrourtOwater Purge Record. 
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Groundwater Purge Record Well 

Volume 
Thne (gal) 

Temp. 
C) 

Spec. Cand. 
(mmnoalan') 

Twtidlty 
(Nui) 

Die$clv.d O, 
(%) 

Rea pli 
Potenll (mid) (wii) Cobr 

2o / Q35 9rY /.2. R.ço 8. 7L9 cf 

g.r3 '/S-, ¡.0 8.'f 7R 7ç 
'R .g Q.? .- 7Ç 4 
¡36_g aÇ 0.,, i'Ç7 /.0 as 7 

Figure 2-1. Groundwater Purge Record (Contd). 
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;JeLI 
Groundwater Purge Record VII No:'0 

flaraon OU D Field 
i / 

Sampling Plan Date: i 

/ Event 

1. Water Level Date (from TOC) 

e. Totel Well Length WO 
l;)c: (l.. Saeen '.enm I O 

b. Depth la Water GW 
L 3 

(feel) ßarettole Data. 
SD 

c. Depth to top gravel pad - GP (feel) WSI! Di.m. = CD ,L. .(feet) 

2. WeIl PutgTflg Data 

a. Purge Method (Ç,S./rQ5 

b. Requced Purge Volume: 
(cee Catjlafrona) 

I Scqeltole vctimie - P48 a ¿n (CD) + i PF(BD,Z2 - 
(CD2)J) X MD - GPIJ . ((GP GW) X ¿t (thl2) z 

C 
L 

/ 
( 

7.48)1 - galons Porosfry (p) 0.25 

5 

f 

For 4 uig (CD) and 10 bu'elcj4. (BD): 1 5V - 

/ 
(1.49 galmzMD-GP))+f(GP-G)x(u.s7)). 

-z- ¿7 
) r- 

gel 

'\ short Foira: 

I c4-.() 
u11, 

Ç 
..lJ'¼) For ? casing (CD) and 10 batahola (BD): i DV 

i.14gsixMD-GP)+«GP.GW)x(Q. 

If GP below GW, than GP GP 
tfGP5sbaveGW.thenGP-GW 

Field Tstthg Eauipnwrt 

Volume Tetop. Spec. Cond. 
Thie (gai) (C) (Irunflaslan) 

Turbidity Dissolved °2 Radta pli 
(NTU) (%) Politisai (mv) (unh) Color 

tO 5(Q(.J L''/ i/efJ 

i 

6Q'.v' SJ'L,z.eJ 

at4 c,..JtG..Ç , 40 Z_5'j 

Fìgure 2-1. Groundwater Purge Record. 

3322 
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Groundwater Puree Record Wefi 
g- 

volume Tero. Spec. Cond. 

Tune g» (C) nsIa) 
Twy 
(NTU) 

Dzolvsd O 
(%) 

Redox pH 
Poie,doI (mV) «edo) Colo 

A1-r4-- j'' °e' --' I Z-CC) / 

1ii '-2W i - I6 o (p ( Z4 .'t ( / 

9D?7 7ol( ?73 0'7 L7-I / J 
L. '1M5 71 . f Io. 7g o, °t 

ç. ç cf1 

Ç-zv1q -.'10 ri 0.6 io4 -'.1 

!it1 2 )./ I û. 9.gL -Lj 7,OL/c..,L 

7O -i.rI -I 0.5 '7, 2.3,Z 1,(flc/ 

/1 
i 

r.1'c'J " -L2 -ek UotvtÍ 

- Figure 2-1. Groundwater Purge Record (Cont'd). 

OU-D 33823 



e/l 
EP 

Groundwiter Purge Record No: w. 
Ft. RichardSon OU D Field 
Sampling Plan D: /- 2.1's' Event 

1. Water Level Data (from ToC) 

a. Total Welt Length - WO (fast) Sorean Length ¡C) (feet) 

t. Depth tû Water 0W (feet) Borehole Diem. 

____ BD g 
c. Depth to top gravel pa GP (lest) Welt Diem. - CD 2- (feet) 

2. Well Purging t)ala 

a. Purge Method &/WI? 1a4ffl 

Grn 

b. Reguimd Purge Volume: i Borehole voluto. [7.48 X (n (C012)3 * pj5tlj2. 
(see Calojlaliona) (CDI2)'lJ x (fND - GPI) + 0W) x (w (CD a 

Vòf iz 
7.48)) galtte Poroaily(P)0.25 

I 3 .,ò1 - I 
Sho,t 

(1.4991x(D.GPI4((0P-GW)x(O.57fl.. 
get 

Short Form: 
For r orútg (CD) and 10 boreflole (ED): 1 8V - 
(1.14 ga1t a (WO. OPI .((0P - OW) a (O.)) = 
gal 

GP.- 
lfGPbeGW.th.nGP.-GP 
W GP abov. 0W, then GP. 

Freld Teeing Equipment 

Volume 1.n. Spec. Cand. Turbidity Dieaolved O ) pii 
This (gai) ÇC) (nantiovoo) (NÌ1J) (%) ( Pt1l'(mV) (Wille) Colar 

I2 i3 2 77 fZ./ 7.q ' 7.'2'8 '! 
'.r q1 gg 7' Ç1 7,1/ cl 
3 !L 7. 7?( 3.o ,p.Ç' y/ cl 
'336 i9 2V 77Ç ¡.9 ,ô 7s cf 

Figure 2-1. Groundwater Purge Record. 
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Groundwar Purge Record WeU No:,Ap33 

Volume T.n. Spec. CaM. Twtidlty Dialvsd O Red pH 

Tune (g.i) (C) (mnthoS1) (Nil)) (%) Pa (mV) (wUU) Color 

iSl 16r 7 ( /.f ¡1.01 7J-j-_ , 

(73 7.ç. 7?L1 1.1 i/./F 7.Ç3.-f 

¡ Lk1L. ((iJ7: 

Figure 2-1. Groundwater Purge Record (Contd). 
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SAMPLING FORMS 
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L 

p 

E? Groundwater Purge Record Well No: f) 

Ft. Richardson OU D Field 
Sampling Plat Date: Event - 

LI rr,ir iiss t 

1. Water Level Data (1mm ToC) 

a. Total Well Length (feet) Screen Leng 

b Depth to Water = CW !er 3r''cle Diam. = (feet) 

- 
c. Depth to top gmvel pack GP (feet) WeIt Diam. co (feet) 

2. Well Purging Dala 

a. Purge Method 

Caicuied6fl: 

b. Required Purge Volume: -1 Borehole volume J7.48 a (n (CDJ2)'-' nP (5012)2 - 
(see Calculations) (ÇD/2)21j X (WO - GP")) + ((GP" - GYit) a (n (CD2)2 a 

7.48)1 = galloni Porosity (P) = O5 
> 

uif) Short Fonm 

\ 

For 4 casing (CD) and 10" borehole (BD): 1 9V = 
[1.49gaiITtx(WD -GP")).[(GP"-GW) x(0.67)]= 

O.78coJ/ (kY3 -ió453) get 

¿1- 

O7B c/k ( 4-Ç'j 
Short Form: 
For 2" casing (CD) and 10" borehole (BD): I BV 
[1.14 gal/ft a - GP")) + [(GP" - Gril) x (0.22)] = 

-u 45 J/L1 vol j GP.= 
U If GP is below GW then Gp" GP 

L 
±o!' - y. zs 

if GP is above 0W, then GP" = GW 
nô, o, / 

Field Testing Equipment i SfC«4 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Redas pH 
Time (gal) ("C) (eOcrTfl (NTU) (%) Potential (mv) (units) Color 

'a444l) O -1 - - - 
LL4 &s- :3no /5 Q,9'J. 2472- 736 

&4 3I W.7 (o&'/. 237,-7 7.3S " 

' rö i 351m / 3 2í 2. 70 'I. .2s 7, 

Figure 2-1. Groundwater Purge Record. 
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ft. - 

e1711r 

_-1.JÉYa 
IL _Ji. 

-- 

Agure 2-1. Groundwater Purge Record (Coritd). 
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Groundwater Purge Record Weil NoPL 

Ft. Richardson OU D Field 
Sampling Plan . Date: i(/ 

¡ 

,, Event 

1. Water Level Data (from ToC) 

a. Total Wet Length = WD _J' (feet) SF Length (feet) 

b. Depth to Water = GW (feet) Borehole Diem. = (feet) 
- BD:. . 

o Depth to top gravel pack = GP «eet) WelrJ)ram = CD )\l (feet) 

., . :. * 

2. Well Purging Data 

a. Purge Method 
¿ 

: 

General 
Calculation: 

b. Required Purge Volume: i Borehole volume r7.48 s (n (Ct2)' *n P (BDÎ2)°- 
(see Calculations) (CDi2)2j} s (WD - GP)J + (GP.- Gtf s (n (CDJ2)1 s 

gailtins Poìosfty (P) 025 

onai: 
Ch. "Çf1- (I.M. IO - iozoj For 4 casing (CD) and 10 borehole (BD): 1 0V = 

(1.49 gal/It s (WD OP1I + t(G GfO X (0.67)) 
gal . 

u -- Short Form: 
- I For 2 casing (CD) and 10 borehole (BD): I SV = 

(1.14 gal/ft s (WD GPII + ((GP - GV s (022)1 = 
gal 

if GP is below OW, then GP = GP 
If GP is above 0W, then GPGW 

Field Testing Equipment 

Volume Temp. Spec. Cond. Tumidity Dissolved O Redos pH 
Time (gal) (5C) (mmhos/cm) (NTU) (%) Potential (mV) (units) Color 

eqdy ii. îo1c ¿?" t° urre. ij/ Z/!j 

Figure 2-1. Groundwater Pirge Record. 

OU-D 33830 



Groundwater Purge Record Well No: 

Volume 
Time (gel) 

Temp. 
CC). 

Spec. Cond. Turbidity DiSsolVed 0, 
(mmhoslcnl) (NTI.I) (%) 

ROdOX pH 
Potential (mV) (units) Color 

p - -. 
ui Lt 9 zo - ir V.sì t 
1I'l R .S 'LZ -' 4p 

t (7 

tZO 

9, 
i .( t.b.2. 's 

Z ticry 

Tut o*r, A4o tp1kbt 
el- ,O ekI s to tCIO%d 

Figure 2-1. Groundwater Purge Record (Cont ). 
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r 

n 

n 
L 

r- 
L. 

Et Groundwater Purge Record Well No: 

Ft. Richardaon OU D Field 
Sampling .PIan... - Date: .. ierIt- -. 

1. Water Level Data (from ToC' 

a. Total Well Length r 1Z (feetr Screen Length (feet) 

b. Depth to Water = GW Dan. (fed) 
(W78 sv3D 

c. Depth to top gravel paot GP gi (feet) Well DlvmCD (feet) 

2. Well Purging Data 
y 

a. Purge Method - 
-General 

- Calculalion: 

- b. Required Purge Volume i Borehole volume = (7.48 a (a' (CDJ2)2 + iv P (BDJ2) - 
(see Calculations) (CD) x (WO -GP)J + ((GP GY x (ir ÇD)2 x - " t. 7.48)1 = -. gallons Porosity (P) 0.25 

O-- - - .. -. 

'J5tu&kI Ö.rl8qat/ 
(t 'tr4casmg (CD) nd i0 borehole (BD) i .BVs 

'4 [1.49gallYtx(WD -GPII+((GP-GW)x(0.67)J = 

= LI QI 
gal -. L. 

Short Form: * 
4 For? casing (CD) and 10 borehole (BD): i BV 

- 
(1.l4galfltx(WD -GP1I +((GP ifO x(0.22)] a 

LflIû 
gal - . -- -. - 

11v-7 = - 
O If GP is below GW. then GP = GP 

- 
If GP is above 0W, then 0P 0W 

Pieldesling Equipment - .- - - 

Volume _Temp. Spec. Cond. Turbidity Dissolved 07 Redox pH 
Time (gal) CC) (mmhos/cm) (NTIJ) (%) Potential (mV) (units) Color. 

Figure 2-1. Groundwater Purge Record. 
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(q r- ,-_ R& SI' 

De" -po 4- 1 eeq.c 
I.' / !t(tJG to4 ¶ 

r 
V 

V / / 
Grouwater Purge Record 

/ J 
Well t'cE f) /ti7 

Volume.. 

Time (gal) 

Temp. 
(C) 

'Spec. Cond. 

.iaeeffil 
Turbidity 

lTU) 

Dissotv C. 

/ 

Redox ph 
Potential (mv) (unite) Color 

pLjg O cY - V -( 
twc % .45Ç 2/O ot-ftii. 1- ¿'* 

& . I 4 gp0 tt.o tiia 

Z. 4,g 4'7 4 \S.? ¶c ttq.s 
V 

i ,j1,q 

(3 20 6,4 4#) 1U4Ö OPt 2j) . '(c 

i4j ¿4 3- ¿ç ¡')O, 735 tI 

3 44e - 214-g 7.33" 

LSZS 
'r'-'-' 

V 43 
V qg f33?14VJ Ihciit &i*&riIt o 

- V 

VV 
-1 

Figure 2-1. Groundwater Purge Record (Contd). 
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FIELD SAMPUNG PLAN - GROUNDWATER SAMPUNG PLAN FINAL 

Groundwater Purge Record Well No: 4P Zi(e'7 

Ft. Rlch.rdaon OU D Field 
Sampling Plan .. Date: Event 

1. Water Level Data (from ToC) 

a. Total Well Length.WD (feet) Soteen Length (feerl 

b. Depth to Water = GW (feet) Borehole Diem. - - «,eq - 

- BD 

c. Depth to top gravel pacM GP (feet) Wall Diem. = CO (feet) 

2. WeIl Purging Data 

a. Purge Method Aroei 

b. Required Purge Volume: 
(see Calculations) 

i Botehole volume - (7.48 s {e (CD/2)2 + a P (BD/22 
- (CD/2)2J} y (WD - GPfl ((0P. OW)x . (CD/2) 
7.48}3 - gallone Porosity (P) 025 

Short Form: 
For 4' casing (CD) and 10 borehole (BD) 1 By - (1.49 
gal/ftx(WD.GP5)I + ((GP-GW)x(O.67)J - gal 

Short Fdrrn: 
For-2rn casing (CD) and lo. borehole (BD): i BY - (t14 
galf It s (WO . - ((GP'. 13W) s (012)) - gal 

GP. 
If GPis below GW, then GP GP 
Ifl3Pisabevel3W,tt,enl3P - 13W 

Field Testing Equipment 

Volume Temp. Spec. Cond. Turbidity Dissolved O Rodos pH 
Time (gal) (°C) (mmhos/crn) (NTU) . (%) Potential (mV) (units) Color 

'Í t3tU ütp. o&J. cûuecJ 
'QIIS i.i&1 .t iiii (i !et.rosa t Fer Çewr.ict 
ckr 't-es ccwt p ll\ a.ç . 

.-6 ll'thlA tt At\v%C. I4/?iÇe nie 
'4 

Figure 2.1. Groundwater Purge Record. 

atoe-Ove Asgiat toge 

AscD.d Pspv Exhibit 1-6 
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FIaD SAMPLING PLAN - GROUNDWATER SAMPLING PLAN FiNAL 

I 

(r 
Groundwater Purge Record Well No:AP%Y6'7 

Volume 
Time (gal) 

Temp. 
rC) 

Spec. Cond. Turbidity Dissolved 02 
(mmhos/mn) (NTU) (%) 

Redox pH 
Potential (mV) (units) Color 

Itbt O '5Z - - (1Iw 

191f lt ?..'?.. O.tT tU L rs ' 
Igl, Ij? c.. ?' ìb '4.t i. 
ft475 l7lit Z9'4 ' 1 Z.(' 

i&v)st L' ¿. jt u,u. '7Q4 

Lj 4ij7 lj 

$J'CV Oit GT krare rçÀ 
Lt WU -. 

gg tÁk QI2.S 40 

Figure 2-1. Groundwater Purge Record (Contad). 
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H 
FIELD SAMPUNG PLAN - GROUNDWATER SAMPUNG Pt.AN '-... FiNAL 

Grounawater Purge Record Well No3'i( 

Ft. RIchardson OU D Field 
Sampling Plan Dare: Event 

1. Water Level Data (from ToC) 

a. Tota Wet Length - WO 
III3. I. 

-(teet) Screen Length I O ((sell 

o. Depth to Water - GW (feet) Borehole Dient - 7/ (feefl 

Iijc BD 

c. Depth top gravel pacc - GP ttèet Well Diam. - CD (f) 
Iou,Io - 

2. Well Purging Data 

a. Purge Method 

General CorL 
b. Required Purge Volume. 

(see Calculations) 
i Bôrehole volume (7.48 X {a (CD/2)2 + a P (BD/2) 
- (CDf2)} x GP)) GW (WO - + ((GP* - s (ir (CD 12)2 s 

. %AV 
r v" o. 

1.48)) - gallons Porosity(P) - 0.25 

Short Fornr 
i I Fer 4.sing (CD) and 10 borehole (BD): 1 8V. (1.49 

. gai,'tt . + p gal 

) ¡Il - Short Form: 
'- QkI2. (i t For2 sing (CD) and 10 borehole (BD): 1 BV - (1.14 

:: (VitO. GP)) + ((GP* . GW)x (0.22)) - gai 

lfGPisbelowGWthenGP'- GP 
lt GP is above 3W, then GP* 6W 

Field Tealing Equipment 

Volume Temp. Spec. Cond. Turbidity DissOlved 02 Reclox pII 
lime (gal) (°C) (rnmhos/crn) (NTh) (%) Potential (mv) (units) Color 

4m SO$ cÇ# Lx4r ìtpt)e. 

c I I L.'? (-töc) 

\M6r. 

Figure 2-1. Groundwater Purge Record. 

A.,rV.O Pare, Exhibit 1-6 3336 '9U 1555 
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Rab SAMPliNG PLAN - GROUNDWATER SAMPUNG RAn- FINAL 

Groundwater Purge Record 
±,( tjJ. .7C5 t)/, 

WeHNo: PI4 - 
Volume 

lime (gal) 
Tamp. 
(°C) 

Sp 
(mea'em) 

Tuthidity 
(NTIJ) 

Dtuoed 02 
(%) 

ASdOX pli 
Pøtential (mV) (unis) Color 

C) - -- - 
¿ZOO 

ioiO - - - - 
w' L4 75 3cl 1,59 194.1 7k9 

ç ,L 34f O1b0 -2.3 1q3.5 -i.-,o ' 

.O 341 O(o2. )'1. 7flb ' 

12.4t 4-Z D 33b 21 ¡9i33 --p u 

(254- 5i, fl.o 3? O(Dß 23 7.72. 

1A H 4.4- tt4) 1-( 9ttfAAe, 

r3bD S&.n4L 
.) g4ql2ao 

Figure 2-1. Groundwater Purge Record (Conid). 
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r 

EP Groundwater Purge Record Well No:l8 

Ft Richardson OU D Field 
Sampling Plan Date: JJj(g/(. Event 

11T(J & c &taul o I cl 
I. Water Level Data (from ToC) 

a. Total Well Length WD 
JJj1 

(feet) -Seen Leàgth (feet) 

b. Depth to Water GW (feet) Borehole Diem. (fsel) .BD.. \__ 
C. Depth to lop gravel pact (feet) - jNeii Diem. CD .. (net) 

2. Well Purging Data -- 5L&LL!LI 
._ItfL 

a. Purge Method çÇb. LJ._&-v, 
General 

alculation 

b. Required Purge Volume: i Borehole volume (7.48 x (n (CDI2)2 in P (8Dr2)2 - 
(see Calculations (CD/2)1J s (Wt) - GP1] s ((Gp' - GIAt) s (n (CDI2)2 s 

gallons Porosfty (P) =0.25 

- i, r- t 
For 4' castng (CD) and -10' borehole (BD): i DV = 

L. 1' (1.4ggetmx(WD.GP)3+[(GP -GVx(0.67)3 

,A4 
gal 

Short Form: 
For 2' casing (CD) and 10' borehole (BD): 1 8V 
[1.14 gaiFft a ÇWD - GR')) s ((GP' - GW) a (012)) 

7th 
ì't 

z 

±/o 4-0.1 .&2 

Field Testing Equipment 
S 

/ 
. f 

Volume Temp. Sc. &nd. Turbidity Dissolved O Redox pH 
Tinte (gal) ('C) (mnnÇ (NTU) (%) Potertaal (mV) (units) Color 

i 1i5 ò I. / -.----------------.---. 
¡35 3 /-7 5II_ 

0/ ev/ 17? 7.51 

I'H-3 j, iii, vi. ,7.5 7,4e 

2J 9 ,4 .g4 3gO 9 If3q( 7,4f, 
I 

Figure 2-1. Groundwate.Pco.,,4L 

S-) 

h4Ô 1q36 --o 

¿Il 

j,1 

00 

0O 
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____ - 

Figure 2-1. Groundwater Purge Record (Cont'd). 
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FIEIDSAMPUNG PLAN - GROUNDWATER SAMPUNG PLAN FINAL 

Groundwater Purge Record Well No: ¡9p,'L.jc 5 

Ft. Rlchurd$Ofl OU D Field 
¡,. fr 

Sempling Plan - Dale: iP/.ç1r7.k event 

(J..00 . S 

l.WatorLevelData(frornToC) 

a. Total Well Length - WD _f' (feet) Soreen Length 
(Ç) (feen 

b. Depth to Water - 0W (feet) Borehole Diani. - '7/ (feet; 

o. Depth tO top gravel pacM - GP ß(ffo (feet) Well Diem. - CD 2/j. (feet) 

2. Well Purging Data - 

a. Purge Method . 
-- S 

-- -. .' General Calculation: 

b. Required Purge Volume: .. i Borehole volume - 17.48 x 4e (CD/2)2 + aP (BD/2) 
(see Calculations) - (CD/2)2J} x (WD - GP) -+ ((GP. - GW) x 4. (CD/2)t x 

-. - - 7.48H - gallons POrosÌ?y (P) - 025 

ShortForr 
Fer 4 casing (CD) and 10' borehole (BD): 1 5V - ri .49 
gai/ftxWD-GPII +((GP-GW9x(0.67)1- gal 

O 94 ShortForfll: 
For-2' castng (CD) and 10' borehole (BD): 1 8V - 11.14 

qaJ /t4Öf gal/ft x (WD - OPI + ((GP - 0W) x (0.22)(- gai 

GP- ,.. . 

If GP is belowGW,tfleri GP -'GP 
If GP-ls above GW, then GP - GW 

Field resting Equipment 

Volume Temp. Spec. Corud. Turbiduty Dissolved 02 Redor pH 
Turne (gal) (°C) - (mmhos/cm) (NTU) (%) Potential (mV) (units) Color 

ut r% e&çcì 

Figure 2-1. Groundwater Purge Record. 
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Ftw SAMPUNG PIAN - GROUNDWATER SAMPUNG PLAN FiNAL 

Groundwater Purge Record Well No 

Volume 
time (gal) 

Temp. 
CC) 

Spec. Cond. Turbidity 
(mmbos/oxi) (N1U) 

DieoNed °2 
(%) 

Redox - 

Pnital (mV) 
pH 
(unis) Color 

)jLf5 i3 Cf 7_ ç5% 
Ö9 Ç I .Ç'j ?'76 tlL L 

LI/VT L'iL .'!Zbt t, 

o' gJ. s,cl Lt. \SSeÎm fIJ I( 
(Oil qJc ì m zq '1hT 

- \c rtiM titr il ILp* 
i7.L - Ms/s t 4.l?o 4íiOt ? P,L1R 1'uS 

pep« 

Figure 2-1 - Groundwater Purge Record (Cont'd). 
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FiaD SAMPUNG PIAN . GROUNDWATER SAMPUNG RAN FINAL 

Groundwater Purge Record Well No: 4) 51.I 

Ft. Richardson CUD Field 
Sampling Pian .. Date: )OJZ)fl. Event . 

1. Water Level Data (from ToC) 

a. Total Well Length - WD (feet) Soreen Length (feed 

b. Depth to Water GW I l3.S (teat) Borehole Diem. (feetl 
441- BD 

o. Depth top gravel pack - GP )(e, ( (feet) Well Diam. CD (feet) 

?OW Onrc %. g I L(i1 S Ö 

2. Well Purging Data. ì&LtCLkd) 
a. Purge Method 

-. - Generai Calojlation: 

b. Required Purge Volume:LQL_ i Borehole volume (7.48 X (i (00/2)2 P (BD/2) 
(see Calculations)1 i I - (CD/2)21} x VD - GP*)] + ((GP - GW) x {e (CD/2)u x 

titO, W. 7.48}) - gallons Porosity (P) - 0.25 

ShortForm: 

-' L t I I 
- For 4 casing (CD) and 10 borehole (BD): i BV . (1.49 

gal/ftx(WDGP)J + ((ßP-QW)x(O.67fl. gal 

ti 
( 

Short Form: 
For 2 casing (CD) and 10 borehole (BD): 1 8V - (1.14 

,J. 
gai/ftx(WD-GPII + ((GP*.GW)x(0.22fl_ gal 

if GP is below 0W, then GP - GP 
If GP s above GW, then GP - 0W 

Field Testing Equipment 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Redox pli - 

Time (gal) (°C) (mmhos/cm) (NTU) (%) Potential (mv) (units) Color -. U3,SS- 
- 

t_- 

Figure 2-1. Groundwater Purge Record. 
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FIELD SAMPUNG PLAN - GROUNDWATER SAMPUNG PLAN FINAL 

Jj2ivv 
Groundwater Purge Record 

Ci ±5% 25 ±1D% 
Well No: 

¡ 

Volume 
Time (gal) 

Temp. S# 2d. 
(°C) (wwfloa/cm) 

Turbidity 
(NTU) 

Disaalved 02 
(S) 

Redoec pli 
Potential (m (units) Col& 

Ö 
vI i,4 3 1.30 S3Y. Z3&' 

(202 2 7) 35i 1,01 53'!. ZI.2- Co,?.,9 

lZ27-42 1,4 345 &53 4'9Z Z2'. (.':1B ' 

t240 344 C.35 5/. 214.2- 1.50 

oc 70 7L 344 0.32- 507. 214.1 II 

t3i4 T3 3iO O.37 5oZ l2el2 7.54- .';:' 

&LLuk w.qjLtL 4- û 4tA cfMìtL) 
b- um fei.' o izi 

oi z fìA 
P4 *fl&L ñJ EM ljj' (&çpf'A ¿{AVV ¿- - 

P tb hc-i +D E?)'wir (ud 4-CAr 

tht1 Urv4 ú. ciaujvt +t ,cì& /4 

h- k 4i J ci 

5 b cd La4,.4 4 tci- *PL 
QIILMÁ- 1 dv ,14v' \IW[itA4 --lIikk 

5 Ö1:ç -to JJ AP 463 %J cj.j p 
r)1(,. 9.oZ Of Io1.$) 

o)q,(-) 

Figure 2-1. Groundwater Purge Record (ConVd). 
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1' V 
PkP'3fl2- 

Et Groundwater Purge Record Well No: 

Ft. Richardson OU D Field f L, 
Sampling Plan Date: Event 

1. Water Level Data (from ToC) 

a. Total Well Len) 120.ZD (feet) Seen Len9' '() (feet) 

b. Depth to Water GW 'feet Borehole Otan'.' . Q .. (feet) 
iO4b BD 

c. Depth to top gravel paclt=GP frj945t (feet) Wet am. .P0' Z" '.r(feet) 

i'' :- 
2. Well Purging Data 

a. Purge Method ru&d(o,ç . 

General 
Calculaban:' 

b. Required Purge Volume: I Gomitolo volume (7.48 Ii (u (CD/2)2 + nP (BDl2) - 

(see Calculations) (CD/2)1J xÇM) - GP)) + ((GP - Gx (n (CD)2)' a 

109 7.48)) -. gallons Porosity (P) 0.25 

o,(izOZo4) \ Short Porgy 

/L./nQ 45 ./a(' 4(,) For4casing(CD)and1Oborehole(BD): 1BV 
"I. " 

8, + O. 5 8.9 
/ [1.49 gai/lt X A) OPI] + I(GP - GVt) x (0.87)] = 

gal 

J 
' 9 jt.J /t,//() yyl,z. 

Short Form: 
For 2 casing (CD) and 10 borehole (BD): ,i GV - 

j 1 (1.14 gaI/lt x (WO - GP)] +((GP' - GV x(022)] = 
(j gal - 

GP 
lt GP is below OW. then GP 'GP 
If GP is above OW, then GP OW 

Field Testing Equipment 

Volume. Temp. Spec. Gond, Turbidity Dissolved 2 Redox pH 
Time (gal) CC) (mmflos/cm) (NTU) (%) Potential (m'. (units) Color 

U1' t.. 4. 

Figure 2-1. Groundwater Purge Record. 



Groundwater Purge Record Well No: 

Volume 
lime (gal) 

Temp. Spec. Cand. Turbidity Dissolved 0, 
ÇC) (mmhoslcrn) (NTU) (%) 

Redox 
Potential mV) 

pH 
(units) Color 

C) - - 
.!fl A.1 - 7m: Y.?i 

ESf1 L 71 t- !liT, 'l 

f 4OÓ Vi 1.2. .2.O fl(t W 'i 

1 '12 ? r L. 4 - 
i97 urve crk (( 

Figure 2-1. Groundwater Purge Record (Contd). 
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EN Groundwater purge Record WeIIN CLÖ7. 

Ft Richardson OU D Field 
Sampling Plan Date: _ll1LcPìt, Event 

1. Water Level Data (from ToC) 

a. Total Well Langui WO. 2 is (feet) Soeen Length - 0' (feet) 

b. Depth to Water GW (feet) Borehole Diem. (feet) ,, 
QJJe BD 8 

C. Depth to top gravel pack = GP (teat) Well Diem. = CD c!. ' (feet) 

2. WeIl Purging Data 

a. Purge Method 

General 
Calculation: 

b. Required Purge Volume: I Borehole volume a (7.48 x (n (CDI2)2 + sip (BOf2). 
(See Calculations) (CDI2ffl a (WO - GPI] + ((GP - 0W) x (n (CDI2)2 X 

ioI ÖtI,'Wo(j 
7.48)1 gallons Porosity (P) = 0.25 

o i For 4 casing (CD) and I0 borehole (SD): i BV a 
O. ) i (1.40gaUft a (WO - GP)J f t(GF - 0W) X (067)J 

gal 

Short Forni: 
For 2 casing (CD) and 10 borehole (BD): I BV = 
(1.14 galt a - GP)] + «GP - GW) a (022)1 
gal 

5P = 

If GP is below GW. then GP = GP 
If GP la above 6W. then GP = GW 

Field Testing Equipment 

Volume Temp. Spec. Cond. Turbidity Dissolved 02 Redox pH 
Time (gal) (2C) (rnmhoslcrn) (NTU) (%) Potential (mv) (units) Color 

Figure 2-1. Groundwater Purge RecorT 
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Volume 
Time (gal) 

Temp. 

C) 

Spec. Cond. 

(mnthosm)-{NTU) 
TuiVid1tY Dissolved 02 

(%) 

Redox pH 
Potential (mV) (Untie) Color 

___o O_ - 
i i._ t ' ;Yf:i-c !1S 44 

IOî R 'M nq, yc 
11-z Vi t?j. 7t1 r 

ûg 
1L - 2u .00 

\Ç ffQ b(ÇflM!Q L (L lOik4. 

rJkrkd 

pe n- 1YS 

Q(,ßçq 
9ÇS t, 

tjP 

¿rL) - C' 

4-L - gL& 

Fi9ure 2-1, Groundwater Purge Record (Cont'd). 
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EP Groundwater Purge Record Well No: 

Ft. Richardson OU D Field 
Sampling Plan . ... . Date: Event 

1. Water Level Data (from ToC) II(, (l t S t5 1 
a. Total Well Length = WD (feet) Seen Length (feet) 

b. Depth to Water GW (feet) Borehole Diam. = (feet) 
BD Ç ______ 

ç. Depth to top 9raVel parc GP /5.&l_.(teet) Weil Clam. = CD (feet) 

2. Well Purging Data 

a. Purge Method 

Cenerei 
Calculation: 

b. Required Purge Volume: 
(see Calculations) 

I Borehole volume = (7.48 x (n 
(Cola)2 
+ n P (BOla)2 - 

(CDI2)2]} x (WO - CPI] + [(GP* - GW) x {w (CDJ2)2 X 
7.48)] gallons Porosity (P) = 025 

'\ 
7h i (, 3C -/1 C 

Short Form: 
For 4 casing (CD) and ir borehole (BD): 1 8V 

' J (1.49 gauft x (WO - GP1] + ((GP GW) X (0.67)] 

( 

Short Form: 
For 2 casing (CD) and ir borehole (BD): 1 6V = 

Li (1.14gatlftX(IÑD-GP)]#((GP-GV x(0.22)] 
gal 

GP= 
lt GP is below GW, then GP GP 
¡f GP is above GW. then GP = GW 

Field Testing Equipment 

Volume Temp. Spec. Cond. Tumidity Dissolved 02 Redox pH, 
Turne (gal) ÇC) (mmhoslcm) (NTU) (%) Potential (mV) (units) Color 

Figure 2-1. Groundwater Purge 
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EI nPurge Record WeII No: 

Volume Temp. 
Time (gal) (C) 

Spec. Gond. Turbidity 
Lmwi) (NUi) 

Dissolved O, RedOx 
(%) Potential (mV) 

pH 
(unte) Color 

J 253 0 8 j - - 
45 g 477 ¿54 W zy3 737.11 

/314- 6o 4/S 763 
T25 ,3ç 7C 4ß4.13 (a7 Z37S 7.*J " 

/35 /8.0 9 7 F7f Z37. 7.4a.. 

/'3JI Ìe thkí1 e4/52&7 
LA9C 

zyzI_' r 
-11. /&LI 

1çc. t4 

/cri a cl 
/4fc 7 ¿Lhj7c 9/fJy tbi'.1-.. 

Figure 2-1. Groundwater Purge Record (Contd). 
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Groundwater Purge Record Well No: (Lqj-f 

Ft Richardson OU D Field 
Sampling Plan Date: j4[/j. - event 

1. Water Level Data (from ToC) 

a. Total Well Length = WD (feet) Sueen Length ._.j)' (feet) 

b. Depth to Water = GW (feet) Borehole Diam. '. (feet) 
BD 

c. Depth to top gravel padc = GP jjj (feet) Well Dram. = CD (feet) 

2. Well Purging Data 

a. Purge Method 

General 
Calculation: 

b. Required Purge Volume: I Borehole volume [7.48 x (n (CDI2) + nP(BD,2)u - 
(see Calculations) (CDI2)21j a (WO - GP)J + ((GP - OW) a (n (C012)2 a 

Ö.I.Lf -. gons Porosity (P) 025 

'1 

torm: 
For 4 casing (GD) and 10 borehole (BD) 1 9V 
[1.49 galfltx(WD -GPII+ftGP-GW)x(o,67)J= 
gal 

.. - 

L L4> (LkL.-S(.. 
Short Form: 
For 2 casing (CD) and 10 borehole (BD):1 BV 

1A4. -- [1.14 gal1txO -GP1J+1(GP-GVU xO22)1= 

. 

GP 
lfGPisbelowGW, thenGp'=Gp 

i 
. J 

'i1-1 
If GP is above OW, then GP e GW 

YLt-'-- 
FiCId Testing Equipnrt 

Volume Temp. Spec. Cond. Turbidity DIssolved O Redas PH 
Time (gal) rC) lmlltTloSlDri) (NTU) (%) Potential (mV) (units) Color 

/1)110 Ct '9 --- --(- - - - 
/ 4 73 (Ç' 3b 95 ¿ ._- k 2.191 t) 7. M 

9 75 / 
f 7 - 2 78- 

f/O3ì3 ßï 330 /9Of 220.3 -75 

Figure 2-1. Groundwater.Purge Record. 

¿r aAd' Çrl 
OU-D 33850 



Groundwater Purge Record Wefl No: 

Volume Temp. 
flme (gal) CC) 

Spec. Cand. Turbidity Dissolved O 
(mmhoslcm) (NTU) (%) 

Redox 
Potential (mV) 

pH 
(units) Color 

(/ t7.757 379 L541 zia û 
ltL4- 22 3Z' 11.20 - 22.1 7, 

T7J2.5 ih ¿lb *- ZI(15 i. 8G 

7[75 . 7T 3Z'5 1.j - 2,&9 7. 9?)_ 

// tZ'd 

Figure 2-1. Groundwater Purge Record (Contd). 
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AF3717 
Groundwater Purge Record Well No: 

Ft Richardson OU D Field 
Sampling Plan Date: J1/j - Event 

1. Water Level Data (from TOC) 
t 

a. Total Well Length = 1ND Q (feet) Screen Lenglh 

b. Depth to Water = ow (feet) Borehole Diem: '" 
BD 

c. Depth to top gravel pack GP (feet) Well Diem. = CD , J' 

2. Well Purging Data 

a. Purge Method 

General 
Calculation: 

b. Required Purge Volume: I Borehole volume = [7.48 x {n(CDl2)2 + ,rP (BDI2)2 - 
(see Calculations) (CDI2)1.} x (VID - OPI] + ((GP OW) x{ir (CD)2 X 

= C18 1/.t 
S orm: 

Porosity (P) 0.25 

For 4 casing (CD) and 10 borehole (BD): I BV 

gcs 1 

[1.49 gaLlIt X (WD - GP) +llGP - GYtI) X (0.67)) 

3 Q 

Short Form: 
For T casing (CD) and 10 borehole (BD): I BV 
[1.14 gal!ft X (WD - OPI] + [(GP - OW) x (0.22)] = 
gal 

GP. = 
If GP is below OW. then GP = GP 
If GP is above 3W. then 3P 3W 

Field Testing Equipment j 
Volume Temp. pec. Cond. Turbidity Dissolved 02 Redox pH 

Time (gal) CC) .mmI1neimìi) (NTU) (%) Potential (mu) (units) Color 

1103 b 9,3 - 
III! 8 43k toD.5 -'--- zz1i.9 L4 

i -iT-z-- 4-3ô 4(D Z37.( 'U,.Ç 

\24 (û 2 431 3IS 23'5, (, -7,(4 

Rgure 2-1. Groundwater Purge Record. 
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Groundwater Purge Record Well No: 

Volume Temp. Spec. Cand. Tumidity Dissolved 02 
Time (gal) c) (mmhos/cm) (NTU) (%) 

Redox pH 
Potential (mV) (units) Color 

8i 43 ö_ - 24o.Z- 7l 
U4-2Thz- 4-8 .c2- - 
1T U Co-ti Ñ S1f %4- j'4-Zi 

-. 

Figure 2-1: Groundwater Purge Record (Cont'd). 
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n 

n 

EP Groundwater Purge Record Well Nd 

Ft. Richardson OU D Field i 
Sampling Plan .. Date: Event1AA.A1ttV 

1. Waler Level Data (from TOC) .m_SvieLl) 

a. Total Well Length WO 20.43 (feet) Screen Length (f) 
b. Depth to Water GW A (feet) Borehole Diam. (feet) 

BD i 
c. Depth to top gravel pacX = (P.. 

lin , 
(te) Well Omm. = CD Z" (feet) 

2. WeIl Purging Data 

rndA1dJCOted F 4u 

Calculation: 

( b. Required Purge Volume: I Borehole volume (7.48 x (n (CD/2)2* n P (BD/2)1 - 

I 
(see Calculations) (CDIZfI} X (WO - OP] + ((GP - GW) x (n (CD/2)2 a 

f4 

(, ) 
748)] e gallons Porosity (P) 0.25 

Short Form: 

4.niii For 4 casing (CD) and 10 borehole (BD): .1 BV = 
I (l.49ga1mxD-GP)]+((GP-GW)x(0.67)] 

- gal 

Short Form: 
For ? casing (CD) and 10 borehole (BD): i BV 
(1.14 gal/ft a (WD - GP1I + ((GP - a (0.22)] = 

2 .Ç4 uÇ-Ç- 47j) lfGPisbelowGWthenGP=GP 
iuroPisaboveGW. liienGl'GW 

no thau)cr LA3III'k 

Field Testing Equipment C) i 
Volume Temp. 'pec. Cond. Turbidity Dissolved 02 Redox . pH 

Time (gal) (C) (Im*ros/cm) (NTU) (%) Potential (mV) (units) Color 

1)40 0 4.f 55.-3 63 2iO4,2.. .O5 l/,kt 

1l5-1 32. 2e 3 
¶:)4 2,t,Z 8.12 

1Z03 8 Si. 2Ç 4 o 5ï- 260.9 ß,j3 ti 

2I) ì1 2 2..47 Z77 8I4 

C 

1221 I I,3 j ..t« 
Figure 2-1. Groundwater Purge Record. 

2. 
) 2.% t 

52. Z7 8i4-. 

I2 ? 
. 
s 'i -zt 

frÔLLLk 9)7 

2 I 

6-iZÓ 
JOfrth U)/W « 

(Af' 2 /(J, U) 



Figure 2-1 Groundwater Pure Record (Cont'd). 
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Groundwater Purge Record WeH No: 

Ft. Richardson OU D Field 
Sampling Plan Date: 1(18 - event 

1. Water Level Data (1mm ToC) 

a. Total Well Length = WO --.5 (feet) Screen Length 9 (feet) 

b. Depth to Water GW (feet) Borehole Diam. " (feet) 
BD 

- 

c. Depth to top gravel pack = GP (feet) Well Diam. = CD 2 (feet) 

2. Well Purging Dala 

a. Purge Method t-)l" °1 ° 
General 
Calculation: 

b. Required Purge-Volume: I Borehole volume (7.48 X (n (CD/2)' +-, P (5Dt2)2 - 
(See Calculations) (CDP2)2)} x (WO - GP')) + ((Gr - (3W) x (n (CD)2 x 

7.48)] Porosity gallons Q') = 0.25 

( ;) 
Short Fono: 

L 
For 4' casing (CD) and 10' borehole (BD): 1 0V 

.7 (1.49 gaLm X (WO - GP')] + ((GP - Gt) X (0.87)] 
gal 

Short Form: 
For 2 casing (CD) and 10' borehole (BD): I BV 

a)1i- 2-1- 
I1.I4gaW1txCND.GP1)+((GP'-GW)x(022)]s 
gal 

- GP 
if GP i below OW, then GP' s 

òl (l/\ if GP is above OW, then GP =0W 

Field Testing Equipment 
,, 

Volume Temp. Sc. Coed. Turbidity Dissolved 02 Redox - pH 
Time (gal) ('C) (i!floa/cm) (NTU) (%) Potential (mv) (units) Color 

I3CEI 1 17 
3f 27 7.7L tha 

R(1Z' 2t1 15 2.7OI 7S J.í 

I2 Ç42..- lk 75 2.1 71Pq 
'ito W .. 4 

42 O2. -(L7 7.G t 

UI C)1%J .L 

Figure 2-1. Groundwater Puf?e Record. 
2O' i .35 ) 

ttk1 2- l,s 
WtA- 5O-&t. 
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Figure 2-i. Groundwater Purge Record (Cofltd) 
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Groundwater Purge Record Well No 

-1--i-' -) 

Ft. RiCharsofl OU D Fusid 
;. 

Sampling Plan 
- 

Date: EVIt. 

1. Water Level Data (freni ToC) 

a. TOtal Wet! Length - WD - (feet) Soaen Length Q 
b. Depth to Water a 6W (feet) Batahola Di.m. - 

BD 

c. Depth to top gravel padt = GP (tesO Wet! Diem. CD 2 (feet) 

2. Well Purging Data 

a. Purge Method UMP /3 
Gene 

b. Required Purge Volume: i Borehole volume (7.48 x (ir (CDI2)1 + w PÇD12) - 
(see Catilabons) (CDI2?J} a (WD - GPI) + «GP - GØ a n X 

7.48)). gallons. Pomsdy4P).ct25 
(u a f Shoil Fomt 

[.O 1' 
For 4 aÈig (CD) __ 10 borehole (BD): i av. (i.49ga&ftx(D.Gr))+((Gp..Gv)x«j67))_ 
gal 

Short Form: 
For r sing (CD) and 10 borehole (BD): 1 BV 
(1.14 gal a (WD - Gr)) «GP - GV X (O.)) a 
gal 

GP - 
If GP below 6W, then GP GP 
if GP is above (3W. then GP a (3W 

Field Testing Equipm.r it 

Volume Temp. Spec. Cond. Twbidity DlaaoNed 07 Redor 
Time (gal) (C) (rmnhoaln) (NTU) (%) Potantil (mV) (unti) Color 

2? / 9« c,L 2. o.4 -icç.g q 
"2/,Ç 2't' %Ò1 57/ ,2.3 7'77 -/6Y.. 6ßY c-i 
IZ3/ 3. 8 - 2.,' 7g - / .' 7 . 9/ / iq c 7I 7 o. -/.t .9/ CT' 

¡ 

Figure 2-1. Groundwater Purge Record. 
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- Figure 2.1. Groundter Purge Re (ConVd) 
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i2i.íe I &VI1ÍCÀII 
Groundwater Purge Record VVII No: ftfl 3''( 

Ft. Rlchar.on OU D Fisid 
Sampling Plan Date: 

1. Water Level Data (1mm TOC) 

a. TOtet Wall LatigIh - WD I L3 .0 (testI S=u l.ar;th 2 
b. Depth to Water (1w) o,ehot. Dten. - . r: /.g3 BD 

C. Depth top gmveI Pate GP Otee. 

2. W.V Purging Data 

a. Purge Method 

GenL 

b. Requir.d Purge Volume: 
(see °s) 

i Borehole veha, - p45 ¿, «,t + 
(CDl2)j} s IWO - GPIJ i. 1(6P - GW) s (n (I2)z - gatere Porosity 0.25 

I. T1iE,r (,31TFt For 4 aiflg (CD) wat io- (BD) i By - 
FLOW Tt1iOVPI f), Ti4' QPaltXD.GPi+(..cx«Le7)_ 
fjp kt - 9cuttt} 

Pomi. t( /TJR '- JoL 
11.14 

.1Ç- 
3LJOL 0P. 

If GP e bsI GiN. thon GP GP 
flGP5abØveGwthenGp.GW 

F.eld Teating Enuipinant 

VoWme Tsn. Spec. Cond. 
Time (gal) (C) (rrmatossoi 

Twbidhy Dissolved °2 Rsa pH 
(tIVJ) (%) 

'(Ç o 7.iz... 37t/ 
Potente) (mV) (mUts) Color 'j 7o 3 

,'a, /7 3e., cf 
6.s - 

? J? 
/.a7 3Z / 

-A 
e 7íç 37r 

7.7? 
y( / J6.o 7. 7 ( 

Figure 2-1. Groundwater Purge Record. 
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Groundwater Pure. Record WeH No:4 

Time 
Voirnie 

(gui) 

Temp. Spec Cond. Ttntidlty 

(C) (riwnhavon) (NTU) 

DWved O 
(%) 

Red pli 

petnl ("M (seite) Cc 

5 7./, 7Ç j7. /,pZ 23 7.6V c/ 

(38 12, 7./ '?7 .9.0 /<6 Z'(. 77 e./ 

7.zy 72 24 ú,.fr3 7.7 c( 
IV 7z. 1 f(.7- U.'I 7.Çej 

jO i44 ÇAM '8'5Z((,uj 

Figure 2-1. Groundwater Purge Record (Contd). 
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Groundwater Purge Record 

tRichirdin OU b Fi.Id 
Ii L ici 

Sampling Pln Darn: t I Il/f JO Event 

1. Weter Level Dele (110m ToC 

TO1LengthiWD IILlclIoeet SeenLangth 10 (met) 

b. Depth tO Weter GW ,. (feet) Bceehofe Dlem tmeo 11LL'l BD 

c.DetOpriveIpaGP (7.Ç (feet) VDfem.CD 2 .. fleet) 

2. Well Purng Data 

a. Purge Method Li Qû (5L J") - 

Genstel Go 
. Requved Purge Volume: I Borehole volrmrn - ITAS 14'i (Ct1i2)t 

(cee Catculatione) (CD/2)fl X (BID - GPIJ + - GW) a (n (bf2)1 a 

'°k Z.% ---- 
7.48)3 g&ns Preoetiy (P) 25 

'J fi 
C L 

F4ç (CD) end 1Detlot. (BD): i By- 
j ? 11.49 giutt x (VIO - GPIJ + «GP GI a (067)1 = 

get 

Short Form: 
For T img (CD) and 10' borehole (BD): I 0V 
1114 gaU11 a (BID - GP')) + 11CR' - OW) z (0.)) e 
gal 

GP. - 
If GP below GW. then GP - GP 
If GP ebove GW, then GP' GW 

Field Testing Equtpnwit 

Vofiin Tery. Spec. Cent TWbidity Dieaolv.d °2 Redt PH 
Tens (gal) (SC) (nsrtitoeicn) (NTh) %) poentei (mV) IUr) Cr 
i/j '( 7 7 Ç? 7 J7. 3/. 2 ' c( 

/Ç 7 17) 'r',-.o j2 3& 78 
_(j It) 33.9 ''.6 3),2. 7. c( 

¿12 7. (83 ,'tÇ -. 

Figure 2-1. Groundwater Purge Record. 

41/? ,2avi 1Ift) II !h $te. 
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Groundwater Purge Record Well Np -j 
Volume Temp. Spec. Cond. Tuftidlty Diolv.d O R.d pH 

The (gel) (C) (rTunfloVaTi) (NTU) (%) Potendul (mV) (w) Cor 

t co/le.d 5w.4flJJ 

Ftgure 2-1. Groundwater Purge Record (Contd). 

OU-D 33865 



Groundwater FurBe Record 

FL Rchar.ofl OU D Fluid 
Sampling Plan Da Evem 

1. Water Level Dala (from ToC) - 

a. Tcal WaS Length - WD '.3 les Sc,een ngtl ¿Q 
b. Depth to Water - 0W (feel) Bo,ehole Dieme 

BD _] 
Depth IO top gravel padi - GP (t'iO Watt D. - co 

Z. Well Puignig Dala 

a. Purge Method 

Generd 

b. ReCutrad Purge Volume: 

C- 
I Bonehol, vokmi, - (7.48 a (i7 (CD + i, PDG)2 

(n'i (CD2?D X MV - GPIJ + LP OW) X 4e (0Dt2)a 

/ V'O!' 
148)1. - Battons Poneeity (P) 0.25 

vof z 4'D)w"breflat. tBVe 

gel 

Short Forni: 
For T arng (CD) and 10 borehole (SD): i SV 
[1.14 geLlt xMO.GP")) +1(0P - 0W) X (B.22)) 
gal 

GP 
lt GP befew 0W then GP - GP 
VGR 

Feld Teateig Euiprn.d 

Volume Tern. Spec. Cond. Turbidity Diasdivect O, Ridoni pal 
(' (nntrcaìon) (NT1J) (%) Pofiatil (mV) (radia) Colar 

/'.q3 ) 7- ?25 ' 77e 
f'Ç2- 2 "ô(,, 'jio /.Ç/o JÇ 1, 
/!-,o2 2o ?g Oz_ ts'.1' 7.&r .-/ 
1;j 94f 

1/ ¿7'.q g. 78L c/ 

FlOure 2-1 - Groundwater Punge Record. 
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Groundwiter Purge Record WeH No: 

Voiume 

Thne (gal) 

Temp. Spec. Cand. TwdÍty Daolved 07 Re 
C) (mhIani) (PInI) (%) pe 

( «) 
:zz 5 7t?- j3 L/.S'(. 8 ?8( c) 

(.0 7._3» 
7'' i)-- ci" / "mo 3' 

- Rgure 2-1. Groundwater Purge Record (Cont'd). 
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OU O 

a. Total Well Length 'WD 

b. Depvt tØWr GW 
BD 

c. Depth to lop gray p a Qp (leeQ Weit D. a CQ .._ 

2. Welt Purgmg Gate 

a. Purge Math 

etat 
Ga 

b. Regun, Puig Vok: i - 174a X f'7 CW2 + ir F[(aji 
(cee CabJteaflS) (CW2)aJ) x (l#4) - GP,j + (GP - ,, (CbZ2l X 

7.48)) peea,g 2liy (P) a 0,25 

. 2 ß 

/ 2 g O) i av. 
tiit - GPj. (mp. - z 
gel 

Shø, FOlta: 

Før 2'zrng (CG) ants itr bo,et (RD i BV a 
.i4 p.mt z (WD - GPj + ((0P - G) z (°» 

get 

op. a 

If GP s btw G then o GP 

F Tenng 

Volume T'me. Sp Cats Tun,agì Oia& O Retsz 
Thne (gal) (0) (ncen» (Nui) (X) Pog (mV) (un Col 

- - 

Figure 2-i. Grunwater Purg8 Reconj. 
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Groundwater Purge Record WeU Na: /pO3773 

Volwne 
This p&) 

Tømp. 
t?C) 

Spec. Cant T&%by Disamd O 
TTUT*IOV (IITU) %) 

Rat 
("M (utU) Ccor 

¿f 
7.12.- ot.( ¿Df Ç.L- 3I 2C c,I 

4144 ,k-. VÇÇ3/6t/ 
jl L.f /Pn) 
7-pa // jj)t /z 
/: 20 
)?5 ,r«/V b-sL 

- Figure 2.1. Groundwater Purge Recaid (CanVd). 
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.t::tt 
';. .; 

Groundwater Puree Record Vyefl No: 
H' 7 7L/ 

FtRitherson OU D Field 
Plan 

/ j 

sampling Date: JLL3 Event 

1.WatertevelData(fmTnTcC) - 

e. Total Wall Length WO SOeen 

b. Depth to Water- GW -e ßOteflole i u 
BO 

c. Depth tO top gravel pactc s GP fleet) Wall Diem. - 

2. Weil Purging Dato 

a. Purge Method (*MJb ro 

Gen 

b. Reqim.d Purge Volume: i Bare#ioèe vom - (7.48 x (n (CDj2) + ir P1isD122 - 
(see Calc.tetonu) (CW2?1) x (WO - Ge)) + ((GP - GW) x(, (J2)a x 

(j 'ä J» 
L5 f. /É.4 Fgr4 ig (CD) ifld io. borehole (BD) i BV - 

/ j.I0. . 5' x (WO - GPj «GP - GV X (U.67)J S 

iì,L: /.f8J/iO 
For 2 amg (CD) and ir borehole (BD): i 8V e 
1i.14 X WO - GP)) ((Gp. GW)x (O.)J 
get 

GP 
If GP * below GW. then Gp. * GP 
If GP le a ve OW, then Gp. - Gw 

Field Teaitng Equipment 

Volume Treop. Spec. Cond. Tbiddy Diuolvea O, Redas pH 
Thne (gal) (C) (niTthosIon) (Nui) (%) PoNuit.J (mV) (uniti) Color 

rLIo L/L/ 7i1 73 l.2i' 7,/ / 

)2-'2 $Tt 1.W 33 ).L. tJ.td ¿' 7.13/ 
1Z35 SZ 13( 371' i. 9, / 6Z.Ç 7, ? ,( 

ZS 7)q,t/: r'z .v Krç72c'6 t41 

Figure 2-1. Gtounwater Purge Record 
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Figure 2-1. Groundwater Pwge Record (Cofltd) 
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Groundwiter Purge Record Well Nof? 775 
Ft. Rlcflardoon OU D Field j /çs 
Sampling Plan Dat. )¡ /).///() Event. 

Weter Level Dati (from TOC) 3../ 

a. Total Length s WD 711 1 set) Soeen lgit 0 t.et) 

b. Depth to Water a GW Ç H )6 r°m 
Dt.m. - 

e. Depth to top g.veI pack - GP (feet) Diem. = os 2 test, 

2. Well Purging Data 

a. Purge Method (,& 
Gen 

b. Rru*ed Purge Volume: 

Catmtebon: 

I Botetiol. wokmio Ç7.45 s (n (CDl+ i? ((asia? - 
(see CaliIabons) P.Z)'D D - GPI ((aP - GV,') Z (if (Cbia)z z 

74J a P*y (P) O.25 

/ C75 ShoitFeme 

3 / f J 2- piiIl 
For 4 si1g (CD) .nd IO bu.ltoie (BD): 1 8V. 
f149 lM z MD- GPII + ftGP - G z O.ßlfl. 

Short Forne 
For 2 sing (CD) and 10 borehole (SD): 1 8V a 

11.14 gettIt z (WD . GP)) + ((GP - GYV) z (O.)). 
gal 

GP 
lt GP it bs, GW. eren GP = GP 
lt GP it above OW. then GP- OW 

Field Testing Equipment 

Volume Tetop. Spec. Cand. TurbCity Diesotwed 02 Redor pH 
Turne (gal) C) (nmthovrnn) (NTh) (%) Potentiel (mv) (unit.) Color 

//:Ç7 I2. 74u/ ,?YÇ /2' -7.e J/,? 7.7o c/ 
Z'5' 7,' 3)? 7Ç 72.-2_ ?. cJ 
(Z:12- 7Ç j7 f_ 7.1/ 2e. 2- 7.9Ç '/ 

7.'f 3Lj() 172.2 Ço.' c 

Figure 2-1. Groundwater Purge Record. 
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Figure 2-1. Groundwater Purge Record (Cont'd). 
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M - . 'A--- 

Groundwater Pur9e Record Well No: 4P3 77 

Ft. Richardson OU D Field 
Sampling Plan Dale: J27f' Event 

1. Waler L.evel Dale (froni ToC) 

TolaS Wal t.engUl - WO I/O. ö (loet) Soaen Length /0 (leeS) 

b. Depth to Water = GW (lait) Boflole Diem. - 
/O,. Of BD 

c. Dept to top gravel pacK GP (leeS) WaS Diem. - CD ¿.I.é_A. fleet) 

2. WetS Purging Dale 

a. Purge Method 6fjgù, /vm 
Genund 

b. Requeed Purge Volume: I 80ra1'Cle 1748 ( (CD)1 + , pfj2 
I.e. Calculation,) (C012)2D X ( - GPIJ + ftGP - G'4S) X (IT (CDtZ)2 X 

7.48)) on, Poy (P) - 0.25 
,cqDI'T /êD & t'4V? ,A/ d,' Yt 

f't'c 6'"4' '1T I For4 meing (CD) Sit io. IMsettOl. (5D) 18V a 

Jo ¿ 3. y e 
[9 gaIt X IWO - GPJ ((GP - GW) a (0.07)] - 

P.t6 Voz 3(i.ioI) =fD'Sh011FOml 
For 2 ig (OD) and io. boiehale (OD): I DV 
11.14 gaiM a (MD - GP)J + «GP - GM) a (O.)J. 
gal 

GP - 
If GP below 0W, then GP. - GP 
I Pßabnu.GW,m.nGP.-0W 

Field Testing Equment 

Volume Teir. Spec. Cand. Twieddy Diesolved 02 Rad pH 
Time (gal) (C) (nwiticVoni) (NTU) (%) Polential (mV) (units) Color 

IS./3 / 7/r 5a L çç- -.3 ?.,c cl 

j3;14 /' 7, 3o -° 13.6 ß.oc ch-1 

3:j 2.0 7.o?- 3ÇO ¡,' ÇÇ.1 1!. 8.f/ .1 

:gi pi.f 7.18 6?9 L s'6 Ic;.8 .p/ :f 

Figure 2-1. Groundwater Purge Record. 

L 
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hi 

Groundwater Purge Record WeH NO: AP; 776 

line 
Vtume Teii. 
(eJ) CC) 

5pee. Ccnd. 
(Tixnfloin) 

7wthty 
(NTU) 

Dlascv.d O 
(%) 

Redox pli 
(m a) Col 

7.) o Ç7.Ç ?O.t 7.z, cl 
q:o1 j3 7 ejo 01 677, '7o cl 

iL- , L Q 2 g 
Li, 71/o '9 o « r' i 7 I Ç C.77 e_f 

!g:z8 1/f 7.3k \ .3 22. jg 7r cf 
¡q:J8 & c-oo ' 83. ° r .J 
Itj:ÇI Ç'/ 7.f 90 70.b 

iqç-z6 7.2-! .8. 3.?_ '; 7 67s- 
:a3 7 7.31 O (.4/ 81.0 2'.7 (;.g' 

iç:o ( 7.'7 8O 1.1 -° 
Ç:r7 ?o 7.1/1 0 0.6 7'1.?. '/.c 

4-EI9T. i, 
-2 ft- #V6,&2 SJ6.i Ç U$P (C* n..,4.11r»?)J 

2g54 444g (o'..' 6 4.) 7'f(. #r- 
/Ç.5 7&/ 1.f/ 810 o'. 6, 'cc 
Ç:3 7 7.b ___ 

7cc- o ' ''û.g 7.f?/7.z; 
O t,.Ç 3. 5,'1 

, 7. eò/ . 9 3/. ?- 
5A'?Pj ¿iJ 

- Figure 2-1. Groundwater Purge Record (CanVd). 
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____ Groundwater Purge Record 

chrdSOn OU D Field 
Samphng Dale: Event 

1. Water Level Data (from TOC) 

W. e. Total W.1l Length veD L I.angth (t'ao 
b. Depth to Water e OW t'eo o.etot' Diem. 

,. BD 

c. Depth to top grevel paie GP fleet) ',*11 Diem. CD 7 

2. WeIl Purging Data 

a. Purge Method &Jí ,j 
Ge 

b. Reaud Purge Volume: 

Ca 

i Borehole voltizos - (7.48 X (IT (C0J2)t.,, F(jBW2)' - 
(see Caicutabons) (CDJZ)']) a MD - GPJ + - x 

7.48» galette PorozJty (P) - 0.25 

Vvol- .0 
'-',.-1 

Fac4osemg (CD) end Wburehols (BD) I By. 
%, jo) !i.49getMx(D.GP»+j(GP-Gvx(oß7». 

Shot? Fono: 
For 2 aing (CD) and 10 borehole (ED): I 0V e 

gai 

GP. 
If GP below GW. then GP GP 
11GPafroveGW.thenGP-GW 

F,eld Thating Equipment 

Volume T.nt. Spec. Cotto. Turbidity Die.solved O Redor pH 
Time (gal) (C) (rithoVn) (P(IU) (%) Potentiel (mV) (units) Color 

?3/6s 720 3c7( O.cj 2.2v 37 8.o ' 
ici 2.tf .2.7.( 3&z-' c)8 Z- 7.. 8.o3 CI 
7( 7,' , p.j L'1.f .o? CI 

iI g' g:rz O.,' Z.'1 .?o. ./p ¿/ 
Figure 2-1. Groundwater Purge Record. 
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Groundwater Purge Record Weil No 

Volume Tenu. Spec. Ccnd. Tumidity Dsolvud 02 
Time (gel) (C) (flhTIiOSfl) (NTh) (%) 

ReCx PH 
Ponti.l (mV) (ui) Color 

Z2 TYrt4 544it: 38rc7O4'O) 

Figure 2-1. Groundwater Purge Record (CQntd). 

oU-D 33877 



Groundwater Purge Record vii Nn 

AP 37o 
Ft. Richardeon OU D Field 
SamDling Plan Oa Event 

1. Water L.sveI Date (from TQC) 

a. Total Wa Length WD /.(lse Sciesit L.ng ¡L) 

b. Depth thWatar GW Borehole Diem - 
BD 

Depth 10 top grevai padt = Gp (lest) Wal Diem. - co 
Ç' t4v f'ck. 

2. Well Purging Date 

a. Purge Method rj/e (sf. 
Gen 

b. Required Purge Volume: I Borehole aeluine (7.18 x ( + w 
lee. Cabitebons) (CW2f]} X (lVD - GPIJ + (GP - GW) X ir (2)' s 

7.48)] gaMona Pomafty (P) 0.25 

i0k c 
F0r4c sieg (C D) end 10 bo ois (BD)- i 0V- 

3 js1j 5.4...( f1.49gsmxD.GP)J+KGP...GWXOS,)]I 
gai 

AtÀ-: j 
f(.tk4 

s 
I)l:2 e,1. wtk fljOJLlP For r srng (CD) end 10 borehole (BD): i DV 

t- TI« 11.14 gatm x(wD GP))+«GP 
gal 

N\ 
GP. 
If GP below GW. then GP = GP 
U GP above GW. then GP. . OW 

Field Tezirng opmete \ 
Volume Tewip. Tuttedity Dissolved 02 Reare pH 

(C) nwrinøaiom (WflJ) (%) Potentiel (mV) (urde) Color 

j_ 1L 7D Ç./ 7.i / 

)JIL 21 7? 39 ?.y8 (.Ç j 
-- 32- 1 C/ 5(7-.ç 9 /( 2 
170f 4'o 5 i.4'1 8 7.'5 eT 

Figure 2-1. Groundwater Purge Record. 
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Groundwater Purge Record Wet No: 

voWme 
The (pa» 

Tena. 
CC) 

Spec. CalW. Turtiithy nioa) (NTU) 
Dtcvsd O Red 
(%) PoIeni2I (mIS) (imte Ccr 

?7 cf g p .6 Y -1h 2. 7s cl 
7.7o /o 2.3 /o.ò6 -ff2.7 733 f 

z.'f(, CL1 po 2. /LLQ Z? c/ 
'?DQ 72. f) // ff.r 'hQ3 -7.r) 
3(3 o .j8 /.'-f e.D -fq.2_ 7-ij 
iD -rpk 5?(,,A) c? - 

./ 

- Figure 2-1. Groundwater Purge Record (Contd). 
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A-P3'7 
Grcundwr Purge Record Well 

Ft. Richariteon OU D Field 
Ssmpbng Plan D. Event 

1. Water Level Date (fTbm TOC) 

i lote' Will l.enth - WD .u*i Srean Zo 
b. Depth to Waler 6W --v 8tie Dm. 

Depth to top gravel pa GP______ f.. wn oie,i. - co Z , 

2. Well Purging Dala 

a. Purge Method >Ft ''7 
Gen 

b. Reguired Fulge VOlume: 
(Cee Cali teflon*) 

i emMele volume Il-48 x (n (J)1 + w FÇ(90 - 
(CD12)L) z (WO - GP] + ((GP - GV)ß i - / ó AC- 

z (w (CDr2) z 
743» - gallon. Porosity (P) - 025 

, 
- t / 6.- 5 

ShoitPnit 
Foe 4 siig (CD) and 10 borehole (SO): EV - 
11.49 galW z (WO - GPJ f(GP - OW) z (0.81» 
gai 

Short Forer 
For 2 srng (CD) and 10 borehole (ED): i EV e 
(1.74 ga&1t z (WO - GP» + «GP - 6W) z (0.)J - 
gel 

GP a 
If GP is belcw 6W, then 6P GP 
If GP is ahoy, 6W, then Gp 6W 

Fi,ld Teatng Eguigmant 

Volume 
Ten, (gal) 

Terop. 
(C) 

Spec. Cand. 
(lTwnhos/) 

TurbidIty Dissolved O Redos pH 

LÌi2 
(NTU) (X) Palantlel (mV) (units) Color 

r' -a cc J(,3 2'1i.ç 7 17 
2,11 y.7Ç a-' :- /?.80 2J/.y 7/3 i.I 

/'/ /i 2?i 7'? I 
'-C (- ¡2g 2C.7 7'( 

Figure 2-1. Groundwater Purge Record. 
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Ai2 -x 
Groundwater Purge Record Wen No: 

, ¿ 

Thne 
Volume 
(gel) 

Temp. 
(C) 

Spec. CoiW. 

(rmihosIi) 

Twtidy Dsclv.d 02 
(NTU) (%) 

R.d 
Potenl (mV) (w) Colør 

3 3 2E.Ç 

? Lç7 ( 4 
(e7 7 L 

.°t cÇ O. Li.0(. 7'Q c\ 
-lo ecc' b. S 2t .o I -LÇ 1.J8 J 

v32- 14 ç 4w/C 

- Figure 2-1. Groundwater Purge Record (Cont'd). 



AP 7! 
Groundwiter Purge Record Well No: UL 

Rthiardaofl OU D Pld 
plan Daim: /- 27-fl Event Sampling 

1. Water Level Date (from Toc) 

.TOtatLaflthWD 1Zo.2_ SaemnLangth IO » 

b. Depth to Water OW (feet) ßomftole Dlam 

c. Depth ID tOP gravel pa GP (feet) Wan 01mm. CD - . fleet) 

2. Well Purging Data 

a.PurgeMethOd 

b. Requssd Purge Volume: 

Ca: 
i Bøiefløle vclitne - (7.48 X (n (C012)2 + ,TP)(BUt2)'. 

(see CalJlabcfl1) (cDt2)1) XMO . GP)) + ((GP' OW) X { (b,2)' x 
1.48)1 Pcto.lty (P) 0.25 

i ioL- 
f / j For4' Uig (CD) imet 1O'bo,eliol. (BD): 18V- 

I Ç (1.49 gellt a MD- OPI + ((GP' - OW) X (0.67)). 

Short Fono: 
Fer? smg (CD) and lO' borehole (BD): 1 0V. 
(1.14 guilt X MD- GP')) ((GP' - OW) a (U.flfl. 
gal 

GP a 
If GP below 3W, then GP' GP 
lfGPlesboveGW, thenGP'-GW 

Field Teatbig Enuipmertt 

Volume Temp. Spec. Cand. Twbldrty Dissolved 02 R.dc pli 

fl (g ('e) 
(,m$fl) (P(rU) (%) PolenIleI (mV) (urals) Color 

/, /, '.g (3,Ç 3Ç ?'I? ¿.1 

?' ( !,3 2/°, 7.Ç?c/ 

;;_. 2iì,'' 7.ç-?o/ 

I18 1O o-. i2tI tO? 75'c.'? 

gure 2-l. Groundwater Purge R.ecord. 

OU-D 
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Grøundwatr Purg. Record 
3 , ?) 

VoJume Temp. Spec. Cond TuiCIy Duøv.d O 
Thie (gel) C) (rinhosIon) (NTh) (%) 

Redax pH 
Potenl (mv) (w) CoCt 

Iç_' i-P-kr g65objj 

- Figure 2-1. Groundwater Purge Record (Confd). 
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AP37z 
Elusi Purge Record Well No: JL / O 

Ft. RichardsDfl OU D Fatd 
Sampling Plan 

-, -, 
Data: J .t.-IC Event 

1. Water Level Data (from ToC) 

a. Total Wan Length WO 
F 2-3._ (fest) Seseen Lsngni ¡p pest) 

b. c>pin to Water = GV! (fest) Borehole Dato. - (feet) jJ.3 BD 

c. Depth b lop grevel pate - GP (feet) Wel Dato. -CD (fest) 

2. Well Purgifig Data 

a. Purge Method GJ P4 
Gsn 

b. RequirSd Purge Volume: 
r 77. 

I Bärettole vahees 17.48 x 4 (C012) 4nj(Bt2' - 
(ase Calilatiorrs) (CDJ2) x (WO - GPIJ + ((GP - GW) x(w (J)' z 

,o( getane Pamslty(P)= 
V sttot 

b For 4 ig (CD) and 10 (BD): 1 8V - / 11.49gatRx(WD.GPE+((GP.QVx(o.s7)j= 
gal 

For ? esaing (CD) and 10 borehole (BD): 1 8V - 
11.14 p.111% a (WD - GP)) I(GP - OW) z (O.fl)) a 
pal 

GP- - 
if GP below GIN. then OP- OP 
lfGPis.bo,GW,then OP--OW 

Fseld Teahng Eguipment 

Vohmta Teig. Spec. Cand. Turbatty Dissolved O Redes pH 
mie (gal) (C) (naithoslan) (MILi) (%) PoterStel (mV) (unte) Color 

:'loi. lb ?.1L ç% -, 
ui-ì. 2g -1 fç L /97 2?3.7 7Ö c. 

Z. Lçg- 2-S 2ii.. 7.oB c-1 

.í3ò 7T /Ç 2-.) '. 27- 2,2-3 7.10 cl 

Figure 2-1. Groundwater Purge Record. 
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Groundwater Purge Record ,pWeHNo: L.-(Q 

Vowme 
Tmie \(pil) 

Temp. Spec. Cant 
(C) (mmhaslan) 

Tieddy 
(NTU) 

Ciuclwd 07 Rea pH 
(%) Polantel (mV) (wtla) Colar 

cec ./ 24'.? 2,zyi 
(LiÇ 32.- 8. ô7 &) I. ¡û. 5 ç. cl - 

1ç63 2-t> /o.z. 208g 
R ,ç 2.! .1/ Zc" 7./ò ' 

:LÇ3.D íYk-ï 2,#44L. 8O6LI) 
(t,:Ö (..'L./O 

/:Dç MfeIv,í ,¼. /--'i f.o 
IL: Zv 7 j 
:7n5 A'iV( '4' 

J 

Figure 2-1. Groundwater Purge Record (Contd). 
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u 

AL3 
EHSR ConsultIng and Engtn..nng 

FIELD ACTWITES NOTEBO 

DAILY CHROMOLUG (CøntinU.d) 

Pro;eC Number 'ÛÛO - / 7 Daze: /-i9 
ENTRIES SHOULD BE CHRONOLOGJCA WITH TiME INCLUDED 

4'22 a4,-S ,4 

7TW 74 c/ç Ç716 

t7( clep- A/ 

iTho .4- LL-l/ 

- / /0. Z p(N;e ci L J'ltt, 
VV [5 

SC-e ,-t/-l-'.P/ 

rc,1JLL c;I,c t&. 

' --- 
1 d 

OAQ Í4t IÇL/%J 

i. T e(-J TL Y)C7 Ee p11 c 

¡JL( /4 27 2,3 Ç 2LÇ3 /v 1 

12,15 2-'C 77.h 1.1 7- 2i- ?s ç 

i 
Z 7 .1 Ç 2 5c . 7.57 c 

o 3.-1 ¡.f .22.S 7--- 

8 'i 72 f..! XZz Zi ) 

7f .4 (O.ay 2Ç,t4 7r2.cj 

37 ' co 7. z.,- 7 
iit7 7 7 8 78S o.,' . v_ ZJÒ c) 

-'w-t.. cf 6 'f &) Q4 

- Rc9r6t)J 2c- 

i39 L-FA' t.jtjl 

(Signec) (Date) (Ravawe Date 
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BUILDING 796 

SAMPLING. FORMS 
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SAMPLING FORMS 

1996 
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Gralmdw8ter Purge Record WeB 

Event Sampling Plan Date 

1. Water Level Dala (from TOC) 

a. Total Well Length - WD 9Q (la.» Smeen Liegt, /0' (tee» 

b. Depth b Waler C3W 

BD 

o. Depth tO lop grDvel ac Gp 18.' (fiel) Otem. -CD t7 Ite.» 

2. WeIl Purging Dala 

a. Purge Method 4Lp.p' 

ilabonña. 
b. Reriurrid Purge Volume: 18ora3%cle X (ir (cD/2)'., PJDrl)' - 

- 0W) X fir (Z) x (lee C*IOtebOna 
7.48)) - ni Poicaty (F) - 02$ 

j 
[1.49 galMXD0p)j+ 

ol(.Ih?r-1.OoyZ) strn l2omt [b] 
. 

X For 2 amg (CD) and 10 borehole (BD): i SV - 
gal 

22'dJ/'J0t 
GP. 
If GP la below GW. t,..,, GP GP 
If GP le abowe Ow. GP - 0W 

PlaId Teabng EquIpment 

Volume Temp. Spec. Co. TurbIdIty Dieaclved 02 Redor pH () ib1 (pflJ) Patented (mV) (units) Colar 

t3__Q 2.__O 3Z5 7.2 as 7.Ø 
1335 LOL %f 
14O5 _ til( flq(/ 

a . _ 4a j) LM.&,' ,c 
- 

F. . GfDun'Jwer 
t4pt 

Puige Record. I 

ql%leÒ-. ,LIe,, pP- 
4q f9 g1J 2) 

11Sk. 

Li 
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Groundwater Purge Record WeH No: 

Volume 
Thne (gId) 

Temp. Spec. Cand. TumIdIty DIssolved O, 
CC) (mnmos7t) (NTU) (%) 

Redox pH 
Pc(entei (mV) (une) Color 

j4i i io-c 7b +)rIQktpItadQ 

¿4-lo ) uH t,-'tIl (il- A iv_sLt_ _ 

j- Ay\ñ4'V f( o 

(IGt tUJAf 3tcA vlitic ' Ln (o& 

Figure 2-1. Groundwater Purge Record (Contd). 
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Groundwater Purge Record We 

t. Rich.rdeon OU D Fu.W 

sampling pian D.ta 9fr1 Evflt 

i water level Dale ((6m ToC) 

e. Total Wall Length - Vt L1.'3 (teat.) Sm.efi Length 2C (Iseo 

b. Depth to Waler GW (teet Boreflate otam. - 
48_ ,ii 

c. Depth 1 tOP gTaV& - GP )2 2_ ((seO Wall Otam. a CD Z": .11 ((ist) 

GvJ 
21ltpurgtng Data 

PUTC Method r,d 
Gen 

b. RcqU PWge VotUm. I BOTetlole Volume -(7.48 e (w (CDI2)T , ,, (TJ)2 - 
(see Calculations) (GDIZ)21} e (WD - GPI «GP - GW) a X 

r J748B a getons PorosIty (P) a 0.25 
r.48a1 (fl)2 +ZS') 

..( rJ j or 4 nssmg (GD) erst 10 borehole (BØ) f BV - 
x (IAgiImX(D-GP11+KGP-GVX(0.67)) 

- 
/ Shall form: 

For2stg(CD)sndlObcxef101e(SD):IBV 
, 

T(!4. 1I-(z> .oôi4 (1.14 gabtt X (WO - GRIl +«Gr - GM a (0.fl)) - 
gal 

5kLcIM GP a - (jJ1 11 tfGPleb.GW.thanGPGP 
if GP e above 0W. then G -0W ze cu hit, f ( rÁvn:...s- d,,:irr at-1- -rf1ßIl 

<5NTD (01. 
Field Tepting Et*nstfl 

volume . Turbidity Disaoieed 0, Redor 
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LZI 2. (Q-J 
18g 11.q I'/o.O 18f ta 

jZS ¿.3 i95.P 1c35 
t Ióo 28 ,o.4 ZZ4.1 

f(o2c) IR rí, 2.'S0 ((.0 z3i.g 1.qÇ 
I(P C(iC '1tI1(ûJ. 

Figure.3-1. Groundwater Purge Record. 
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u Groutr Puree Record Well N: 

Richardson OLI D Field 

Sampling Plan 
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Date. i Evenl 

ftter Level Dala (from TOC) 

7od Wall Length - Wt [(o.l (ieet Seen Lengto 

b Depth to Water a a 

113 so 

c. Depth to top glevel patea JDt Wa Diem, 

a. Purge Method 

b. Required Puig. VOlume 
(see Cata1allons) 

i Børehois votom, a 17.48 a (sr (00,2)2+ ir P (80,2)2. 
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Ft. Richaniaon OU D .&d 
: ___jp 

Sampling Plan 

j. Water Level Data mom TOC) 

a Total Well I.ength WP 9b (tuai) Screefl Length I O (f.i) 

b. Depth to Water GW ç (tuet) Btaehøle Otent - ,. «'eu 
so { b.' 

C. CepS' to top graves paot GP (tua Well Dtent = CD 

ipurginp Dato 

Gene 
a. Purge Method &fl)n440f cL 

Cel: 
b. Required Purge Volume: ......5oveflotu voltai,, - (V.48 z (w (CDI + ttP (B0t2)'- 

(ase Citattona) X (WO - GPIJ + ((GP GlA x (ir (CDl2)X 
gelo,,, 

i.48 
Tr(a\jt eZ 

2. 
OI O1 

x(%-e15015) 
Shoit Form: 
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c4 

PILU 
(Do.L 
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Field Teating Eguipment 

line (gal) C) (nmtha..i (tolti) (%) PotenlÍii (mV) (unite) Color 
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(û ¿0.5 44 r 
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Figure 2-1. Groundwater Purge Record. 
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Groundwater Purge Record Well No: 

Volume Temp. Spec. COnd. Tusldlty D$OIVSd 07 Red 
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pH 
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Figure 2-1. Groundwater Purge Record (Contd). I 
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Groundwater Purge Record Well 
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Gene 

b. Required Purge Volume: 
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Groundwater Purpe Record Weil No: 

Vohime 
Time (gal) 

Temp. Spec. Ccnd. 
(C) (mmhoVn) 
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(NTU) (%) 

Redox 
Potented (mV) 

pH 
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APPENDIX C 

WATER LEVEL SURVEY MEASUREMENTS 
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Groundwater Level Measurements 

Buildings 45-5go and 796 

Elevation Depth to Water (from TOC) 
Site Well ID from TOC September October November December January February March 

building AP-3387 279.8 NR NEO NR NEO NR NR NI 

5-590 AP-3439 279.91 104,04 104.27 104.84 105.03 105.35 10552 105.8 

AP-3440 279.5 104.64 10486 105.44 10562 10598 106.11 100.4 

AP-3441 285,4 110.11 11053 11107 111.3 11163 11176 1121 

AP-3467 280.1 82.91 8273 83.6 82,77 82.9 82.88 84.0 

AP-3468 289.2 110.11 11018 110.52 110,4 11055 110.45 1107 

AP-3469 289 9 85 76 8678 86 56 6558 65 75 85 72 86 8 

AP-3483 277.0 98.61 98.77 99.41 99.42 9975 99.83 100. 

AP-3534 288.8 113.11 11334 113.86 11405 1144 114.59 114.9 

AP-3772 281.7 MI 10605 10657 106.71 10702 107,15 10751 

AP-3773 285.2 NI 108.78 110.35 110.54 11085 111 111.3 

AP-3774 285.2 NI 11015 11078 111 111.32 11146 1118 

AP-3775 285.0 NI 109.61 110.18 110.35 110.74 110.87 11121 

AP-3776 282.0 NI 106.95 107.56 107.74 106,1 108.23 1085 

AP-3789 288.6 NI NI N NI NI NR 114.2 

AP-3790 2549 NI NI NI NI NI NR 747 

Building AP-3513 321 8 87621 NR NR1 878 8784 87.83 87' 

796 AP-3532 304.9 112.56{ NR NR1 112.71 11278 112.77 1129. 

AP-3533 323.1 112.1 N' N 11313 113.4 113.49 113. 

AP-3777 324.91 NIf NR NR 84.71 84 85 84.5 84.9 

AP-3778 323.el NIl NR NR 81 48 8174 51.76 81) 

NI = NOI Inslalled 

NR No reading. 



Groundwater Level Measurements 

Buildings 45-590 and 796 

Elevation Groundwater Elevation_(ft above msll 

Site Well ID from TOC September November December January February March 

Building AP-3387 27981 NR 

-_October 

NR NR NR NR NR NR 

5-590 AP-3439 279.91 17587 175.84 175.07 174.88 17456 174.39 174.03 

AP-3440 279.51 174.86 174,64 17406 173.88 17352 173,39 173.01 

AP-3441 285,41 175.29 174.87 17433 174.10 17377 173.62 173.26 

AP-3467 289,1f 20625 20643 205.56 20639 20626 206.28 205.09 

AP-3468 2892f 179.15 179.08 17874 17886 17871 17881 178.51 

AP-3469 2899: 204 17 204 15 20337 204 35 204 18 204 21 203.08 

AP-3483 277.01 178.48 178.32 177.68 177.67 177.34 177.26 17669 

AP-3534 28881 17578 17555 17503 174.84 17449 17430 17396 
AP-3772 28171 Nl 17570 17518 175.04 17473 17460 17424 

AP-3773 28521 NI 17542 17485 174.66 17435 174.20 17386 

AP-3774 2852 Nl 175.05 17446 174.24 17392 173.78 173.39 

AP-3775 285.0: NI 17546 17489 174.72 17433 17420 17386 

AP-3776 28201 Nl 175.05 17444 174.26 17590 17377 17341 

AP-3789 28861 NI Nl NI NI NI NR 174.43 

AP-3790 294.91 Nl Nl NI NI Nl NR 220.21 

Building AP-3513 321.81 234,27 NR NR 234.09 23405 23406 233.99 

196 AP-3532 304.91 192.34 NR NR 192.19 192.12 192.13 191.96 

AP-3533 323.1 210.22 NR NR 209.89 209.72 209.63 209.32 

AP-3777 324.91 NI NR NR 240.20 24006 240,11 239.58 

AP-3778 32361 NI NR NI-1 242.13 241.87 241,85 241.71 

NI = Not Installed. 

NR = No reading. 



Groundwater Leve) Measurements 

Buddings 45-590 and 796 

Elevation Depth to Water (from TOC) 

Site Well ID from TOC April May June July August September 

Building AP-3387 279.8 NR 107.21 106.8 105.78 105.34 10 

559O AP-3439 279.91 NR 106.54 10613 10512 10467 1044 

AP-3440 279.5 106.89 10712 i09 71 1057 105.25 105.0' 

AP-3441 2854 11251 11256 112.4 111.38 11092 1106 

AP-3467 289.1 6495 8636 87 17 0703 86 13 860 

AP-3468 289.2 110.74 110.28 1099 110.5 1105 1101 

AP-3469 289.9 8768 89.12 8984 89.55 8881 88.6 

AP-3483 277.0 1008 101.17 100.83 9986 99.2 99.1 

AP-3534 288.8 11532 115.58 11525 114.32 11382 113.5 

AP-3772 281.7 10788 108.15 107.77 106.82 10643 106.21 

AP-3773 2852 11168 11193 111.59 110.65 110.2 1399 

AP-3774 285.2 112.19 112.46 11203 11099 110.56 1103 

AP-3775 285.0 111.50 111,8 111.51 110.55 11008 109.8 

AP-3776 282.0 108.96 109.23 108.67 107.72 107.3 1071 

AP-3789 288.6 114,59 11489 11458 113.66 113.16 112.8 

AP-3790 294.9 7477 74.18 7433 74.41 74,21 73.6 

Building AP-3513 321.81 8785 8779 8779 87.84 8787 87.7 

796 AP-3532 304.91 113.13 113.36 113.5 113.51 113.37 113.2 

AP-3533 323.1: 114.46 115.6b 11623 116.75 11662 115.5 

AP-3777 324.91 8498 85.09 85 85.04 85 02 84,8 

AP-3778 32361 82.11 82.19 82 82.04 82.1 81.8 

Nl = Nut Installed. 

NR = No rending. 



Groundwater Level Measurements 

Buildings 45-590 arid 796 

Elevation Groundwater Elevation (ft above msi) 

Site Well ID from TOC April May June Juty August September 

8uilding pP-3387 279,8 NR 172.68 17309 17411 17455 174.89 

5-598 AP-3439 279.91 NR 173.37 17378 174.79 17524 175.47 

AP-3440 279.5 172.62 172.38 17279 173.80 174.25 174.47 

AP-3441 285.4 172.89 172.84 173.00 174.02 174.48 174.72 

AP-3467 289.1 20421 202.80 201.99 202 13 20303 20314 

Ap-34e8 289.2 176.52 176.97 17936 176.76 178.76 179.07 

AP-3469 2899 202.25 200.81 20009 20038 201 12 20128 

AP-3483 277.0 17629 17592 17626 177.24 17789 17793 

AP-3534 288.8 173.87 173.31 17364 174.57 175.07 17835 

AP-3772 281.7 173.87 173.60 17398 174.93 17532 175.54 

AP-3773 285.2 17352 173.27 17391 174.55 17500 175.25 

AP-3774 285.2 173,05 172.78 173.21 174.25 17468 174.90 

AP-3775 285.0 173.49 173.22 17356 174.52 17499 175.25 

AP-3776 282.0 173.04 172.77 173.33 174.25 174.70 174.90 

AP-3789 285.6 17406 173.76 174.07 174.99 175.49 175.76 

AP-3790 294,9 220,21 220.83 220.65 220.57 220.71 221.34 

Building AP-3513 321.8 23404 234,10 23410 234.05 23402 23417 

196 AP-3532 304.9 191.77 191.54 191.40 191.39 191.53 191.64 

AP-3533 323.1 20866 207 46 20689 206.37 206 50 207 53 

AP-3777 324,91 23993 239,82 239,91 239.87 239 85 240,04 

P-3778 323,61 241.50 241.42 241 61 241.57 241 51 241,74 

Ni = Not lnslaiied. 

NR = No reading. 
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45-5go-796 chart 

Groundwater Fluctuations - Buildings 45-590 & 796 

150g 
September october november december january february march aprit may june july auguSt september 

Month 

Page 1 

A P-3387 

U--AP-3439 
P-3440 

P-344 i 
*--AP-3467 

A P-34 68 

1I--AP-3469 
PP-3483 

I 

AP-3534 
---AP-3772 
DAP-3773 
i--AP-3774 
3--AP-3775 
tIE--AP-3776 
O--AP-3789 
4--AP-3 790 

'AP-3513 
---AP-3532 
+AP-3533 
--AP-3777 
hAP-3776 



Groundwater Level Measurements 

Building 35-752 

Site Well ID 

Elevation 

of TOC 

Depth to Groundwater (from TOC) 

September October November December January February March 
building AP-2982 263.61 15.72 15.20 16.81 17.38 18.26 16.8 18.6 

35-752 AP-2983 264.2 15.74 15.2b 17.28 17.94 18.90 19.06 19.2 

AP-2984 261.8 13.04 12.69 14.85 15.46 1650 17.10 17.3 

AP-2985 259.5 1116 10.72 1238 12.93 1397 14.65 14.3 

AP-2986 260.9 13,77 12.30 1364 14.53 1550 15.60 15.8 

P-2987 261.7 13.85 13.34 1481 15.31 16.23 16.29 16.5 

AP-3231 265.6 17.45 16.90 1783 19.48 20.38 2056 20.7 

AP-3232 259.7 11.82 11.39 NR 13.19 1414 14.15 14.5 

AP-3455 264.8 2781 2794 2850 28 77 2914 2924 293 
AP-3902 261.0 13.65 13.15 NR 16.67 17.43 1745 177 

AP-3503 263.6 1623 15.77 16.95 17.32 1814 18,1f 184 

AP-3504 261 5 1449 13.97 NR NR NR NR Nl 

NR = No reading 

NI = Not inslalled 

P.lcorps\9O00-107\drtt-0nadn6oe eis Pagel 11110198230 PM 



Groundwater Level Measurements 

Building 35-752 

Site Well ID 

Elevation 

of TOC 

Groundwater Elevation 

September October November December January February March 

Building AP-2962 263.61 247.90 248.41 246.80 246.23 245 35 245.23 244.9 

35-752 AP-2993 264.2 248.51 248.98 246.96 246.30 245 34 245.18 244.9 

AP-2984 261.8 248.78 249,11 246.95 246.34 245.30 244.70 244.4 

AP-2985 259.5 2483v 248.82 247 16 246.61 245 57 245.49 245.2 

AP-2986 260 9 24822 248 68 247 34 246 45 24548 245 38 245 1 

AP-2987 261.7 24790 248 41 246.94 246.44 245.52 245.45 245.1 

AP-3231 265.6 24817 248.72 247.79 246.16 24524 2450e 2448 

AP-3232 259.7 24791 248.40 NR 246 60 245.65 245 64 245.2 

AP-3458 264 5 23684 236 71 236 15 235 88 235.51 235 41 235.2 

AP-3502 261.0 24740 24790 NR 244.38 24362 24360 243.2 

AP-3553 263 6 247.43 247 89 246 71 246 34 245.52 245 49 245.2 

AP-3504 261.5 247.06 24757 NR NFl NR NR N 

NR = No reading 

Nl = Not installed, 

p \corps\9500-107\drlt-0n\judufloxxls Page 2 11(10/982 30 PM 



Groundwater Level Measurements 

Building 35-752 

Site WolltEt 

Elevation 

of TOC 

Depth to Groundwater (from TOC) 

April May June July August September 
Building AP-2982 263.61 15.63 13.69 12.65 14.62 13.36 101 

35-762 AP-2983 264.2 14.96 13.65 1249 14.86 15.6 100 
AP-2984 261.81 11.52 11.10 998 12.33 13.18 7,5; 

AP-2965 259.5 9.86 9.03 7.9: 10.16 10.9 5.4 

AP-2986 260.9 12.11 10.65 9.57 11.76 12.5 70; 

AP-2987 261.7 13.45 11.85 1081 1272 1344 83 
AP-3231 265.6 17.41 15.39 14.30 16.50 17.21 11 7: 

AP-3232 259.7 11.00 9.91 8.87 1073 11.44 63 
AP-3458 264 6 2948 26.62 26.09 26 54 2699 24 9: 

AP-3502 261.0 NR 11.68 10.6' 12.45 1316 8.3 

AP-3503 263.6 16.21 14.27 1318 1499 15.69 1061 

AP-3504 261.5 NR NR NR 13.30 13.96 891 

NR No reading. 

NI = Not instolled 

Prpog000-1074rf1-&i5odiieox ie Page 3 i 113092.30 PM 



Groundwater Levei Measurements 

Building 35-752 

Site Well ID 

Elevation 

of TOC 

Groundwater Elevation 

April May June July August September 

Building AP-2982 263.61 247.98 249.92 250.96 248,99 250.25 253 51 

35-752 AP-2983 284.2 249.28 250.89 251.75 249.38 248.58 254 2. 

AP-2984 261.8 250.28 256.70 251.82 24947 248.62 254 2 

AP-2985 258.5 249.68 250.51 251.61 24936 248.61 254.0. 

AP-2986 260.9 248.87 256.33 251.41 249.22 248.45 253 8' 

AP-2987 261,7 248.38 249.90 250.94 249.03 249.31 253.5' 

AP-3231 265.6 248.21 250.23 251.32 24912 248.41 2539 

AP-3232 259,7 248.79 249.88 250.92 249,06 248 35 253.4 

AP-3458 264,6 235.17 238.63 238,56 23811 237.66 239,7 

AP-3502 261,0 NR 249.37 250.38 24859 247 89 2538 

AP-3503 263.6 247,45 24939 250.45 24867 247 97 253 5 

AP-3504 261 5 NR NR NR 24824 247.58 252.6 

NR = No reathng. 

Nl = Not instuiled, 
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35-752chart 

Groundwater Fluctuation - Bldg. 35-752 

250 

255 

250 

245 
C 

240] 

235 

C 
230 

225 ------------ 
september october november december january february march apriI 

Month 
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Table D-1 
Summary of PCBs Detected, Building 35-752 Concrete Floor Wipe Samplesa 

Sample ID Laboratory Code Date Collected 

Polychiorinated Biphenyls (PCBs) 

Aroclor 1254 
(pg/I 00 cm2) 

Aroclor 1260 
(pg/i 00 cm2) 

94575249Ml K947753-0O1 12/9/94 750 ND 

94575250Ml K947753-002 12/9/94 18 ND 
9457525lMib K4773-OQ3 1219/94 37 ND 

94575252Ml K947753-004 12/v/94 41 6 

94575253Ml K947753-OO5 12/9/94 41 24 

94575254Ml K947753-006 12/9/94 82 14 

94575255Ml K947753-007 12/9/94 76 ND 

94575256ML K947753-OO 12/9/94 6 ND 

94575257Ml K947753-o09 12/9/94 ND 

94575258Ml K947753-01O 12/9/94 64 ND 

94$752$9M1 K9477$3-011 1219/94 130 ND 
94575260Ml K947753-U12 12/9/94 40 ND 

94575261Ml K947753-013 12/9/94 19 ND 

94575262Ml K947753-014 12/9/94 38 3 

94575263Ml K947753-015 12/9/94 33 ND 

94575264Ml K947753-016 12/9/4 34 4 

94575265Ml K947753-017 12/9/94 19 2 

94575266Ml K947753-018 12/9/94 71 12 

94575267Ml K947753-019 12/9/94 140 13 

94575268Ml K947753-020 12/9/94 71 17 

94575269Ml K947753-021 12/9/94 580 29 

94575270Ml K947753-022 12/9/94 120 24 

94575271Ml K947753-023 12/9/94 63 35 

94575291Ml K947753-024 1219194 22 32 

94575292Ml K947753-025 12/9/94 140 27 

94575293Ml K947753-026 1219194 61Q 39 

94575294Ml K947753-027 12/9/94 160 ND 

94575295Ml K947753-028 12/9/94 62 8 

94575296Ml K947753-029 12/9/94 9 ND 

94575297M' K947753-030 12/9/94 27 10 

94575298Ml K947753-031 12/9/94 58 31 

94575299Ml K947753-032 12/9/94 73 24 

ENSR 1995. Preliminary Source EIution 2, OperbIe Unit D. Fort Richrdon. A,gut. 
Duplicate of preceding sample. 

ND = Non-detected t the nethod reporting Froit (MRL) of i pg/I 00 cro 

PCB = PoIychIorinted bipheny. 
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Table D-2 
Soil Sample Results from the 1990 U.S. Army Corps of Engineers Boringse 

Hole ID Log. 
Hole ID Survey: 

5orrrp Nuerber 9OFRIJST: 
Saropliog Depth(Ieet): 

6H-12 
AP-2982 

86 Soif 
5-6.5 

Bi-i-I2 
AP-2982 
97 Soil 

10-11.5 

8H-02 
¿te-2982 

88 Soif 
15-16.5 

BIl-12 
AP-2982 
89 Soif 

20-21.5 

EH-13 
AP-2983 
99 Soif 
5-55 

8H-13 
9H-2983 
91 Soit 

10-11.5 

BH-I3 
AP-2983 
93 Soil 

15-16.5 

EH-IS 
AP-2983 
58 Soif 

20-21.5 

BH-14 
AP.2984 
97 Soif 
5-6.5 

EH-14 
AP-2984 
98 Soil 

10-115 

VOCe: EPA Method 
5020 (pglkg) Screening Criteria 

Bereeno 22S0, 100-5D0 50(12) ND(10) ND(1 I) 50(11) 50(11) ND(1 1) ND(1 I) ND(1 1) 50(12) ND(1l) 

Toloene l.6Ehu 23 ND(10) ND(11) 50(11) 50(11) ND(11) ND(11) 90(11) f'4D(I2) ND(lI) 

Chlorobeo000e I .6E5u ND(12( ND(IS) ND)l I) NOIi I) ND(1 1) ND(1 11 ND(1 1) 80(111 50(12) NO(1 I) 

Eihylbeozere 7.8E5 ND(12) ND(I0) ND(lI) ND(11) ND(1l( ND(l1) ND)1l) 90(11) ND(12) ND(11) 

'roVi Xyienee 1.6E7 N0(12( ND(10) 50(11) 50(11) ND(11) ND(11( ND(il) ND(1l) NO)12) NO(11) 

rrr-Diohloroboneeoe 7E5 90(12) 50)10) N0(11) ND)11) ND)22) ND(21) ND)21( 50)22) 50(24) ND(22) 

o,p-Oichioroberzone 2,7 E3 90(12) 50(70) N0(1I) N0(11) 50)22) ND(21( ND)21) 50)22) ND(24) 50)22) 

FHCe: EPA Method 
SOI GM (mglKgf ScreenIng Critefle 

K-1 Kerosere NIA ND(2.l) ND(1.8) ND(1.8) ND(18) ND)18) ND(1.8) ND)1.8( ND(1.9) 50)2) ND(1.8) 

Denolire 80-108 ND)2.1) ND(l.8) ND(1.5( ND(15) ND(l5( ND)l.8) ND(1.8) ND(1.9) 90(2) ND(1.8) 

Diecei Fool No. 2 100-200 80(2.1) ND)1.8( 90(1.8) ND(18) 50(18) 50(7.8) 50(1.8) 50(1.9) 90)2) 90(1.8) 

Jot Feel Jet A NIA P10(2.1) 50(1.8) 90(1.8) 90(18) ND(18) ND(1.8) ND(1.8) N0(1,5) P10(2) 90(1.8) 

Bonbor Fool No. ED NIA ND(15( ND(8,9) ND)7.1) ND(92) ND)92( ND(S) ND(S) 50(9.3) 90(30) ND(9 t) 
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Table D-2 (Cont'd) 
Soil Sample Results from the 1990 U.S. Army Corps of Engineers Borings0 

Hole ID Log: 

Hole ID Suroey: 
Sample Ntrreber 9SFRUST: 

Sampling Depth (leet): 

BH-14 
HP-2984 
99 Soil 

15-16.5 

8H-15 
HP-2885 
lOO Soil 
5-8.5 

EH-15 
AP.2985 

101 Soil 
10-11.5 

6H-16 
HP-2996 
102 Soil 

5-6.8 

6H-16 
HP-2986 
103 Soil 
10-11.5 

6H-16 
AP-2986 
104 Soil 
15-16.5 

6H-17 
AP-2987 
105 Soil 
9-6.5 

6H-17 
HP-2987 
186 Soil 

10-11.5 

6H-17 
HP-2987 
189 Soil 

15-16.5 

VOCs: EPA Method 
8028 (pglKg( Screening Criterio 

Benzeno 2200', 105-500' ND(lt) N0(IS) 110(11) 110(10) 50(500) ND(11) 110(11) 110(11) 110(11) 

Totoome 1 6E6' 90(11) 23 90(11) ND(1S) 770 110(11) ND(11) ND)11) 110(11) 

Chlorobenzene l.6E5' 110(11) N0(l0) ND(tl) N0(10) 500 ND)11) ND(11) ND(l1) ND(11) 

Ethylbonzenn 79ES' 110)11) 110(10) 110(11) 110)10) 300' 110)11) 50)11) 110(11) 110)11) 

Total Xylenno 1.6E7' N0(lt) ND(I0) ND(11) N0(1S) 1830 ND(11) ND(11) ND(11) ND(11) 

rn-Dichlorobenzene 709' 90(22) 90(21) ND(22) ND(21) 980' N0l22) ND(22) 110(22) 110(22) 

o,p-Dichlorobenzene 2.7E3' 80(22) ND(21) ND(22) 110(21) 5,000 ND)22) 80(22) 110(22) ND(22) 

PHCs: EPA Method 
6015M (mgtl4g)' Screening Criteria 

K-1 Kerosene NIA 90)19) 110(1.8) ND(l9) ND(1.8) 90)18) ND(l.8) ND(1.8) 110(1.8) ND(1.9) 

Gasoline 50-lOO' 50(1,9) ND)1.8) ND)1.8) 50(1.8) 50(18) 110(1.8) 50(1.8) 110)1.8) 110)1.9) 

Diesel Poet Ne. 2 100-200' N0(l .9) ND)1 .8) N0(l .8) 110(1 8) 735V 110(1.8) 60(1.8) ND)1.8) 110)1.9) 

J0t Feel Jet A NIA ND(1.9) N0(1.8) 110)18) 110(1.8) ND(18) ND(l.8) 80)1.8) 110(1.8) ND(1.9( 

thraker Feel No. 6D NIA ND(9.3) 110(9.9) ND(9.2) ND(8.9) 90(92) N0(8.1( ND)9.2) N0(9.t) ND(9.6) 

Notes: 
USACE 1991o. 
US. Arety Corps of Engireero ntodi500lion, 
Laboratory eStimate. 
Screenirg criteria ono-lerth of the EPA Region 3 rink-hosed reroenlratioss tor soil (EPA 1985k). 
Screering criterio ADEC USI coil oloanop bodo (ADEC 1995). 

Shaded Catees eooeed screening criteria. 

9OFRUST = 1995 Fori Richardson Undergroond Storage Tank Projeol; SPA = U.S. Enoirorrnental Protoolion Agency; regIR9 = Milligrams per kilogram; NIA = Not applicable; ND = Not dotected, 
the analyto conoontrelioe is less than the detection limn8 shown in parentheses; PHC Petroleum hydrocarbons; p,gIKg Micrograms per kilogram; and VOC Volatile orgarric cornpoond. 
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Table D-3 
Groundwater Sample Results during U.S. Army Corps of Engineer's 

1990 Sampling Effort, Building 35-752° 

Hole ID Log' 
Hole ID Survey: 

Sample Numbrv OQFRUST; 

0H-12 
AP-2982 

266 Water 

BH-13 
AP-2983 

259 Water 

6H-14 

AP-2984 
260 Water 

OH-IS 
AP-2955 

261 Water 

6H-16 
hP-2996 

262 OValer 

8H-16 
AP-2986 
264 Water 

8H-17 
0E-2987 

265 Waler 

VOCs: 

EPA Method 602 (pgJL) Screenieg CrIteria 

Benrefle 5', 0 36' 620 0.61 0,9 ND(0.2) 0,57 60(0.2) 420 

Toluene 1,000a, 750' 1300 0.74 0.63 0.44 1.6 2.5 1,300 

Chlorobenoene 39' 14D(S.40) ND)0.2) 50)0.2) ND(0 21 4.7 11 50(0.4) 

Elhylbenzene 700', 1.300' 370 50(0.2) NO(OS) ND(0 2) 110(0.2) 5.7 520 

Total Xyleneo tO,050a, 12,000' 90 ND(5.2) 140(0.2) ND(0.2) 9.7 12 710 

er-Dichlorobeezene 3' ND(0.808) 140(0.4) 140)0.4) t'JD(0.4) 5.3 7.1 P4D(0.5) 

o,p-Diohlorobenzene 2.4' lOO ND(0.4) 140)0.4) ND(S.4) ND(0.4) 9.7 120 

PHCs; 
EPA Method 8015M' (pgIL( Screening Criteria 

K-1 Kerosene 15' ND(280) ND(66) 140)06) NT t,700' 7,700' ND(560) 

GasolIne 75' ND(200) ND(56) ND(56) NT ND(56) 140)56) ND)560) 

Diesel Fuel No.2 15' ND(260) ND(56) N0(56) NT 140(56) 50)56) 50(560) 

Jet Fuel Jet A 55' 140(280) 140(56) 140(56) NT 140(56) 140(56) 140(560) 

Bunker Fuel No. 60 15' 140(1,400) 140(280) ND)280) NT 140(200) 140)200) ND(2 500) 

Notes: 
'"ÎTSACE 796ta. 

U.S. Army Corps et Engineers rnodlicotjor, 
° Laboratory estando. 
° Screening urteria Macirnamro Ccnta,ninaet Levels (EPA tOISa). 

Screening crOaría EPA Region 3 Risk-Bened Concentrationo (EPA t995b) 
Screening crOeria 0Jask Water Qoahty Regulationu, 19 MC 70 )ADEC 1969) 

Shaded values eoceed screening notoria. 

SOFRUST 1990 ForI Riohordoon Underground Storage Tank Pte)eul; EPA = U.S. Enuiroonmeelal Protection Agency; ND Not detected, the anatyte concentration 
io leso than the detectico umS shonrr in parentheses; NT a Not touted; pgA. = Micrograms por lEer; PHC = petroleum hydrocarbons; and VOC = colalile crgenio cornpnund. 
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Table D-4 
Analytes Detected in Soil Samples during HLA's Site Assessment, Building 35-752' 

Boong 
Sanph Nrrnrber. 

Depth (feet): 
Dato Sampled: 

hP-3227 
93RTSOS1SL 

5 
08/23/93 

AP-3227 
93RTSSO2SL 

IS 
08/23/93 

AP-3227 
93RT0003SL 

15 
08)23193 

AP'3226 
93RTSOS4SL 

5 
08/24193 

AP-3226 
93RTSOO5SL 

15 
08/24/93 

AP-3228 
93RTS008SL 

185 
08/24/93 

AP-9229 
93RTSOO9SL 

tO 
05/25/93 

AP-3229 
93RTSOIOSL 

115 
08/25/83 

AP-3229 
93RTSOI3SL 

18.5 
05/25/93 

VOCS: Method 8020 
(p91Kg) Screening Criteri, 

1 ,2-Dichiorobenzene 70ES) 00(23) ND)2.2) 50(2.2) 00(2.2)' 240' ND(2.5)' ND(2.t)' N0(2.i)' ND(2.2) 

1,3-Diefilorobeozene 70ES) 00(2.3) ND(2.2) ND(2.2) 90(2.2)' 98' ND(2.5)' ND(2.i)' ND(2.1)' ND(2.2) 

1,4-Diehtorobenzene 2700' ND(2.3) ND(2.2) 9092.2) ND(2.2)' 58' ND)2,5)' 00(2,1)' 90)2.1)' ND(2.2) 

Ethylbenzeno 78ES) 00/3.4) 00(3.3) ND/3.3) ND(3.4) 88 ND/3.7/ ND(3.2) 00)3.2) 00/3.3) 

Toloene 76ES) ND(2.8) ND(2.8/ 90(2.8) 90/2.8) 200 ND(3.1( ND(2.6) 90)2.7) ND/2.8) 

Total Xyleneo t .6E71 N0/3.4) ND(3.3/ 83 ND/3 4/ 20 ND(3.7/ 00)3,2) 00/3,2/ 00/3.3/ 

PCBs: Method 8550 
(mg/Kg) Screening Criteria 

Aroclor-1260 0_toi 3.8 0.27 ND)S.53) 3,4 84 0,004' 00(0,052) 00)0.054) 00)0,056) 

Metato(mg/Kg) 

Cadrniorn (Method 6010/ 2,2' 4.6 5.0 5.8 5.0 4,1 5.0 4.7 4.5 4.0 

Chroodonc (Method 6010) 35, 43.8' 27 27 30 31 40 31 38 37 29 

Areeric (Me/hod 7068) 2.3 8,4 3,6' 0.8' 4.7' 4.4' 3.9' 38' 4.0' 40' 38' 

Lead (Method 7421) 400', 11,7' 25 1,3 6.0 00 34 4.0 5.3 5.3 4.5' 

PHCS: )erglkg) Screening Criteria 

Gasoine Range Organico 
(Methcd 8018M') 

50-100' N0(i.i/ ND/il) 390 NO/li) 330 5.3 00(7.0) NO/li)' ND(i.t/' 

Diesel Range Oranicn 
(Method 8108M') 

700-200' 150' 140' 80' 470 2,800 17 6.5 ND)4.3) 00(4.5) 

TP)) (Method 418.1) UA 410 400 170 1500 4,400 23 ND(tO) 50)5,3)' ND/il)' 

Other, )nrgtKg) Screening Criteria 

Total Organic Carbon 
(Method 415,1) 

UA NR NR 400' NR 8,000' NR NR NR NR 



Table D-4 (Cont'd) 
Analytes Detected in Soil Samples during HLA's Site Assessment, Building 35-752° 

Boring: 
Scorpio Ncrrrber: 

Depth (feel): 
Doto Sempled: 

AP-3230 
3RTSO2OSL 

5 
00(26/03 

AP-3230 
93RTSO2ISL 

13 
08/26/93 

AP-3230 
930T0024SL 

15 

08/20/93 

AP-3231 
O3RTSOI7SL 

10 
08/26/93 

AP-3231 
93RTSOI8SL 

15 
08/26/93 

AP-3231 
I3RTSOI9SL 

20 
08/28/93 

AP-3232 
93RTSO14SL 

5 
08/25193 

AP-3232 

I 93RTSO18SL 
tO 

j98125/93 

AP-3232 
93RTSO16SL 

15 
08(25/93 

00Cc: Method 8020 
(pg/Kg) Screening Criterio 

1,2-Diehlorobenzene 7006 00(2.1) 90(2.1) 00(2.2) ND(2.1) 00(2.2) N0(2.2) ND(2.1) ND(2.1) ND(2 3) 

1,3-Dichlorobenzene 7.009 90(2.1) ND(2.1) ND(2.2) ND(2.1) ND(2.2) ND(2.2) ND(2.1) ND(2.l( ND(2.3) 

1,4-Diohlorobonzene 2,709 00(2.1) ND)2.1) 110(2.2) ND(2.1) 00(2.2) N0(2.2( ND(2,1) ND(2.l) N0(23) 

Erhylbenzene 7.859 00(3.1) 00(3.2) 00(3.4) ND(3.1( 00(3.3) 010(3.3) 00(3,1) ND(3.2) ND(3.4) 

Tolueno 1 .6E4 010(2.6) 140)2.7) ND(2 8) ND(2.6) 50(2.7) ND(2 7) 010(26) 00(2.7) 00)29) 

Told Xylenec 1.607' 010(3.1) 190 00(34) ND)3.1( 010)3.3) 00)3.3) 00(3.1) 00(3.2) 110(34) 

PCBn, Method 8080 
)rrngtKg( Scroenleg Criterio 

Aroeler-1260 0.161 ND(0.053( 50)0.054) [90(0.056) 
] 

ND(0.052( ND(0.054( ND(0.056)JND(0.052( ,[p9.054( 
] 

N0(0.057) 

Mogeln (mg/Kg) Screening Criterio 

Codmium (Method 
6010) 

3.6/, 2.2' ND(2.1) 00)22) TND2 2) j 00)21) ND)2.2) ND(2 2) 5.6 4.7 5.7 

Chrnrr,iurn (Method 
6010) 

36/. 43.8' 31 33 26 j 34 36 29 33 26 28 

Amonio (Method 7068) 2.9, 8.4' 5.20 4,1" 4.0°" 4,90 11° 3.5' 4.1° 4.6° 

Leed (Method 7421) 400", 11,7: /0" 'l'y" j4'2' 5.1°' 5.5°' 52 4.8 4.9 50 

PHC0: (tog/Kg) Screening Criterio 

Ccoo/inc Ronge 
Orgenien (Melhod 
8015M') 

50-100' 90(1.1) 38 50)1.1) (40(7,0)' 00)1.1)' 010)1.1) 90)1.0)' 00(1.1)' 50)1.1)' 

Diecol Ronge Orgoniec 
(Method 8100M') 

100-200° ND(4.2) 550 ND(4.4) ND(4.2( ND(4.3( ND(4.5) ND(4.1) 5.4 ND(4.6) 

TPH 
Method418.1) 

UA 50(11) 200 14 ND(10) 12 12 12' 12' 22 

0810er: (tog/Kg) Screening Criteria 

Tord Orgoniu Cnrbnn 
(Me/hod 415.1) 

CA NR NR NR NR NR NR NR NR NR 



Table D-4 (Cont'd) 
Analytes Detected in Soil Samples during HLA's Site Assessment, Building 35-752 

Notes 

HLA 1994b. 
b Daily calibration percent recovery exceeded acceptance limits. 

The value is an estimate. Analyte concentration ¡s greater than the instrument detection limit but less than the contract-required 
method reporting limit. 
Post-digestion spike data is reported due to a matrix interference, which caused out-of-control matrix spite and matrix spike duplicate 
(MDIMSD) data. 
Alaska Department of Environmental Conservation modification. 
Discussed in laboratory results section of HLAs report (1 994b). 

g The relative percent difference for tire MS/MSD exceeds acceptance cnteria as a result of the heterogeneous sample. 
h Results should be considered low estimates due to low MSIMSD recoveries. 

MS/MSD recoveries were not calculated because they were over the calibration range. 
Screening criteria one-tenth of the EPA Region 3 Risk-Based Concentrations for Soil (EPA i 995b) 

k Screening criteria ADEC UST soil cleanup levels (ADEC 1995). 
Screening criteria 95 percent upper tolerance limit background concentrations (E&E 1996). 
Screening criteria EPA's cleanup standard for lead in soil JVilkening 1995). 
The quality assurance sample result has been substituted for the project result per the U.S. Army Corps olEngineers' Chemical Quality 
Assurance Report. 

Shaded values exceed screening criteria. 

mg/Kg = Milligrams per kilogram. 
ND = Not detected the analyte concentration ¡s less than the method reporting limit shown in parentheses. 
NR = Not requested. 
PCBs = Polychlorinated biphenyls. 
PHCs = Petroleum hydrocarbons. 
TPH = Total petroleum hydrocarbons. 
UA Unavailable. 
pg/Kg = Micrograms per kilogram. 
VOCs Volatile organic compounds. 



Table D-5 
Groundwater Sample Results during HLA's Site Assessment, Building 35-752° 

Monitoring Well 
Oanrple Nrrr,rber 
Dote Sampled 

AP-2982 
93RTSO15WA 

09/02/93 

AP-2983 
93RT5008WA 

08/31/93 

AP-2984 
93R1'SOO7WA 

08/31/93 

AP-2985 
93RTSOO6WA 

08/31/93 

AP-2966 
93RT500SWA 

08/31/93 

AP-2967 
93RTSOIIWA 

09/03/93 

AP-3231 
93RTSOI4WA 

09/20/03 

AP-3232 
93RTSOIOWA 

09/01/93 

VOCe: EPA Method 
0060(624.2 (pgIL)" Screening Criteria 

Ennoerro 5', 0.36' 25 ND(1.S) ND(1.0) NO(1.0) 50)1.0) ND(1.0)' 110(1.0) N0(1.0)' 

Ethylbenzenn 700', 1,300' 19 ND(1 0) ND(l.0) N0(l.0) 22 140(10) ND(1.0) N0(1 0) 

Naphthalonn 1,500' 4 ND(I.0) 140(1.0) ND(I.0) 14 140(1.0) ND(1.0) 140(1.0) 

n-Propylbnnzene UA 14 140(1,0) 140(1.0) 140(1.0) ND(1,0( 140(1.0) 110(1.0) 140(1.0) 

1,l,1-Triehloronthann 200', 1,300' 5.3 140)10) 140(1.0) 140(1.0) ND(1.0) 140(1.0) ND(1 0) ND('l.0) 

1,2.4-Trirnethy/benzene 300' 11 ND(1.0) 140(1.0) N00.0) 27 140)1.0) ND(1.0) 140)1.0) 

1,3,5-Trirnethylbenzonn 300' 3 140(1.0) 140(1.0) 110(1.0) 140)1.0) 110)1.0) 1100,0) 110(1.0) 

bIcerra 1,000', 750' 89 ND(l.0) N0(l.0( N0)1.0( 2.4 140(1.0)' N0(1.0( 140(10)' 

Xylerreo 10,000', 1,400' 91 1400.0) ND(l.0( 140)1.0) 12.5 140(1.0) 140(10) 140)10) 

PCBe: EPA Method 8080 
(pglL) Screening Criteria 

Aroctor-10l6 0.5' 90)0.5) 110(0.5) 110(0.5) ND(0.5) 140)0.5) 140(0.5) 50(0.5) 110)0.5) 

Aronlor-1221 0,5' 50(0.5) 140(0.5) 140(0.5) ND(0.5( 110)0.5) 110(0.5) NO(OS) N0(0.5( 

Arocicr-l232 0,5' 50)05) 140(0.5) 140(05) 50)0.5) 140)0.5) 140(0.5) NO(OS) 140)0.5) 

Aroclor-1242 0,5' NO(OS) 140)0.6) 140)0.6) 50)0.6) 140)0.0) 140(0.6) 50)0,6) 140)0.6) 

Aroclor-1248 0,5' NO(OS) 140(0.5) rID(OS) NO(OS) 140(0.5) 140(0.5) 50(0.5) 140)0.5) 

Aroclor-1254 0,5' 50)0.5) NO(OS) 140(0.5) NO(OS) 140)0.5) ND(0.5( NO)0.5( NO(OS) 

Aroclor-125S 0.5' 50(0.5) ND(0.5( 110(0.5) N0(0.5( ND)O.5) ND(0.5( 50)0.5) NO(OS) 

Other: (pg/L) Screening Criteria 

Lead (EPA Method 7421) 15' 50(2) 2 N0(2) 7 NO(0) 140(2) 50)2) ND(2( 

Total Organic Carbon 
(EPA Method 415.1) 

UA 1,400 NR NR NR NR 14,000 1,400 NR 
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Notes: 

Table D-5 (Cont'd) 

Groundwater Sample Results during HLA's Site Assessment Building 35-7S2 

HLA 14b. 
ria duplicatCu or matrix spike recoveries were submitted for VOCs by Method 524 2. 

All samples were analyzed by Method 8263 except samples AF-29B7 and AP-3252, which were analyzed by Methoct 5242. 
Relative percent differences exceed acceptance limits. 
Screening criteria Maximum Contaminant Levels (EPA 1995a) 
Screening criteria EPA Region S risk-based concentrations (EPA i 995b). 

Shaded values exceed screening ciiterìa. 

Key: 

rng/L = Milligrams per liter. 
ND = Not detected. The analyte conceolcatlon is less than the detection limit shown in parentheses. 
NR Not requested. 
PCBs = Polychiorinateri biçnfienyls. 

UA = Unavailable. 
jgIL Micrograms per liter. 
VOCs Volatìle organic compounds. 
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Table D-6 
Summary of Analytes Detected in Soil during the PSE2 

Former UST Location, Building 35-752° 

Lecci/cn: 

Sonrpie Depth (feet): 
Sample ID: 

Laboratory Code: 
Dele Collected: 

SB AP-3497 SB AP-3498 

0-4 
94579273SL 
K946882-006 

11/2/94 

4-lO 
945752745L 
K946082-057 

11/2/94 

4-IO 
945752750L 
(948882-008 

11/2/94 

14-16 
945752765L 
K946882-009 

11/2/04 

18-20 
945752780L 
K946882-D1O 

1112/94 

0-4 
945752795L 
K946082-OIl 

11/2/94 

4-B 
945782800L 
(946882-001 

1112/94 

10-12 
945782810L 
<946882-002 

11/2/94 

PHCe: (mg/Kg) Screening Criteria MRL 

GRO (Method 8015M) 50-100' 0 ND ND ND ND ND IND ND 820 

DRO (Method 8100M) 100-200' 10 487 ND ND ND ND 415 Jp BINO 

TPH (Method 4181) UA lO 610 ND ND ND ND jND IND 6,900 

Organochiorine 
Pentinidee: Method 0080 
(erg/Kg) Screening Criteria MRL 

&4'-DDT 0.19' 0.01 <0.07 [NO ND [ND ND 
J 

<0.02 ND ND 

PCBC: Method tOtO 
reo/Ko) Screening Colemia MRL 

Aroclor-1290 5.16' 0.1 4.1 ND ND ND ND 5,7 ND ND 

VOCe: Method 0260 
(pg/Kg) Screeniog Criterio MRL 

Acetone 7.085' 50 ND ND ND ND ND ND 76 <12,000 

Trich/oroet/mere )TCE) 5,800' 5 34 23 22 ND ND ND ND <1,200 

Eihylbeneene 7 805' 5 ND ND ND ND ND ND ND 2,300 

Telai Xyieren 1.607' N 6 6 ND ND ND ND ND 14,000 

1,3,5-Trirnethyibeneene 3.985' 20 ND ND NO ND ND ND ND 7,600 

1,2,4-Torneihylbenzene 3909' 20 ND ND ND ND ND ND ND 16,000 

Naphihelene 31ES' 20 ND ND ND ND ND ND ND 05,000 
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Table D-6 tCont'd) 
Summary al Analytes Detected in Soil during the PSE2 

Former USI Location, Building 357528 

Locatorr 

Sorople Deplh 
0rrrrpIe ID' 

Labor<tory Code 
Saio CotIacle4: 

SB AP-3499 SB AP-3500 

0-2 
94575582SL 
6946582-053 

11/2194 

4-8 
9457525303/ 
6946482-004 

11/2/94 

8-12 
94575284SL 
0946882-000 

112/84 

o_4 

94575285SL 
6946921-068 

11/3/94 

f 
945752670L 
<945921-006 

1/3/94 

-8 

94575283/SL 
K946921-007 

11,3/64 

8-12 
84575289SL 
6946921-008 

11/3/91 

14-16 
945702902L 
<946921-009 

11/3/94 

PHC, (mg/Kg) Sornen/ng Cr6rr,a MRL 

0960 )l4otSod 9615M) 50-100' O StD ND NO 640 60 640 '/0 01(8 

17140 ,1nthod 9100M) 100-200' 10 052 74 53 10 15 40 ND 

TP/I (Method 4181) UA lO 430 91 27 35 24 40 NID 1800 

Organoclltrrrint 
FeltIcidno, MetiloS 
0080 (mg/Kg) Sornen/op C,ilnda MRL 

4,4-001 019', 0.01' 001 0004 ¡0.01 ¡NO 
I 

¡ND JND [ND ] 
PCBC1 Me/hod 8090 
(tog/Kg) Serene/log Criteria e/RL 

Aroolor-1260 0.16' Ti 00 ND ND ND1 ND NC ¡NO 1640 

90Cc: Mettred 9296 
Ipq/I<gJ Sc/cell/op Cr8err NSSL 

8/ocioso 7.855' 50 ND ND ND NO ND ND 140/ <13,000 

Tiioh5rsolhono ('PCE) 5803< 5 ND liD NI) liD ND NC ND 01,300 

Ott:ylbnr:Zere 788/5° 5 ND ND NI) ND ND ND ND 2,700 

'Iretai X9'/nnes 1.6E7° 5 ND NO NO ND 5 ND ND 75,000 

l,3,5-1ri7mthytheflzer,o 3.9E5' 20 NIl NO ND ND ND ND 140 5,000 

l,,4-Triroerhylborronr,o 39550 20 '/0 l'ID ND ND '/0 I/tI ND 14,000 

NapS/ha/tore 3.1E5° 20 ND ND ND ND ND ND ND 5300 

Ph5< 20/4 



Table D-6 (Cont'd) 
Summary of Analytes Detected in Soil during the PSE2 

Former UST Location, Building 35752e 

Looalior,: 

Sample Depth (feet): 
Sample ID: 

Laboratory Code: 
Dale Collected: 

SB AP-3497 SB AP-3498 

0-4 
9457527SSL 
(946882-006 

11/2/94 

4-10 
94575274SL 
K946882-007 

11/2/94 

I 
4-10 

I 94875275SL 

I K946882-008 
[11/2/94 

14-16 
94575276SL 
K846882-008 

11/2/94 

10-20 
045752765L 
K946882-0l0 

11/2/94 

0-4 
94575279SL 
(946682-Oil 

11/2/94 

4-0 
948752805L 
K946682-001 

11/2/94 

10-12 
94575261SL 
K846882-002 

11/2/94 

SVOCe: Method 6270 
)mgIK9) Screening Coterie MRL 

Naphtt/alene 310' 0.3 ND ND ND ND ND ND 140 '6 

2-Mothylraphthalere UA 0.3 ND ND ND ND ND ND ND 10 

Di-n-oclyt Ph/halo/e 160' 03 0.7 ND 140 ND ND 030 140 '6 

Total Motels: Method 
6010 000ept where noted 
)wglKg) Scteenirg Criteria MRL 

Arsenio olethod 7060) 2.3', 6.4' I 6 4 4 5 N 4 5 

Beriam 550'. 89,2° 1 66 50 46 42 37 59 72 44 

Ch,eoniaon 39', 43.8' 2 27 36 35 30 31 26 42 28 

Lead otethod 7421) 400, 1170 1 20 6 7 7 5 5 6 6 

Nickel 160', 51,5e 10 31 32 37 34 35 29 37 30 

Seleeigm,, (Method 7740) 35' 1 1UJ 1UJ lui lUi lui lUi lui lUi 
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Table D-6 (Cont'd) 
Sumniary of Analytes Detected in Soil during the PSE2 

Former UST Location, Building 35752a 

Location: 

Sa,nple Depth: 
Soerplo ID: 

Laboratory Code: 
Date Collected: 

SB AP-3499 SB AP-3500 

0-2 
9457528251 
1(946802-503 

1112/94 

4-8 
94575283SL 
(946882-004 

1112/94 

t-12 
54575284SL 
1(946882-005 

11/2/94 

0-4 
9457t2650L 
(946921-005 

11/3/94 

0.4 
9457526701 
1(946921-006 

11/3/94 

4-8 
94575280SL 
1(946921-007 

11/3/94 

8-12 
94575289SL 
1(946921-008 

11/3/94 

14-16 
94575295SL 
1(945921-009 

11/3/94 

SVOCO: Method 8270 
(englKg) Screening Criteria MRL 

Naphthalene 370' 03 ND ND ND ND ND NO ND 1.66 

2-Mothylnophthaleee UA 0.3 ND ND ND ND ND ND ND 445 

Di-o-colpi Pirlhalate 160' 0t ND ND ND NO ND ND ND <15 

Total Metals: Method 
6010, necept where 
noted InnglKg) Screening Criteria MOL 

Arsenic (Method 7000) 2.3', 8.4' 1 6 5 5 6 5 6 5 5 

Oasure 550', 892' t 50 94 50 75 61 95 56 57 

Chroreniaer 39', 430' 2 20 31 30 20 32 32 28 31 

Lead (tctnthcd 7421) 400'. 11,7' 1 94 6 6 6 5 5 5 5 

Nickel 160' 51 5' 10 24 30 30 35 33 35 29 35 

Selenicrrr (Method 7740) 395 
1 IUJ iuj IUJ 1UJ IUJ lui IUJ IUJ 

Notes. 
ENSR 1995, 
Screeoirg orfenia one-tenth of the EPA Region 3 Risk-Sasod Ccnoertroticns lcr soil (EPA 1955b). 
Octeening cr6onia ADEC UST veil nloonup Icrzels (ADEC 1995). 
Soreenieg crteria 95 percent upper tele rance lire6 background concentrations (ESE 1996) 
Screening oryenia EPA' solearap star dard for lead in nc:l Çflrtikenirg 1995). 

Shaded oaloes exceed screening criteria. 

Key: 
= Less than, analytical reperticg limit has beon elevated duero matrix icterlerecce or sample requiring dilution: DRO = Diesel range organics; GRO = Gasoil ne range organics: J = Value 

in considered an estimate; MRL Method repoding lire6; NA = Not analyzed: ND = Not detected above the MRL; PCBs Poiyohic,inaled biphenyls; PHCs = Petroleare hydrocarbons; SVOCs 
e Semivolalile otganic canrpoonds; V005 e Vniatiie engerir ccrnpoands: UA e ltrraoxilablt; and UJ = The xnaiylo uses rat defected al the MRL: hnwever, the MRL ¡n carsidered an estImate. 
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Table D-7 
Summary of Analytes Detected in Groundwater during the PSE2 

Building 35-752 

Location: 

Sample ID. 

Laboratory Codo: 
Doto Collected: 

MW AP-3502 MW_AP3J_ MW AP-3004 MW AP-2982 Mi/d AP-2983 
J 

MW AP-2586 MW AP-2987 

9457528AW 
1<948015-003 

12/21/94 

9457525AGW 
1<947974-005 

12/20/94 

9457521AGW 
1<947939-OSI 

12/19/94 

9457522/9GW 
(947938-002 

12119/94 

9457523AGW 
K948015-DOt 

12/20194 

9407526AG1N 
(947974-001 

12/20/94 J 

j 9457527AGW 
1<947974-007 

12/20/94 

9457524AGW 
K947974-003 

12120/94 

PHC0: (pglL) Screening Criteria MRL 

CRO (Method 8015M) 15' 50 ND ND ND NA 292 ND NO ND 

DRO (Method 9100M) 15' 50 lOS 893 ND ND 226 ND 5663 1,310 

TPH (Method 4181) 15' 200 ND ND ND ND ND ND 500 ND 

PCBo: Method 8080 

(pglL) Screening Criterio MRL 

Areclot-1260 0.5', 0.73 0.2 ND ND ND ND ND ND 0.7 0.2UJ 

VOCe: Method 8260 

(pgIL) Screeoing Criteria MRL 

lj-Diohloroethaoo 510' 05 740 740 t-10 NA 56 ND NO NO 

1,1,1-Tnchloroethone 
ÇfCA) 

200', 1300' 05 ND ND 3.4 NA 97 ND ND ND 

Benzene 5', 036' 0.5 ND ND ND NA 46 ND ND I 6 

Trichloroethene (TCE) 5', 1.6' 0.5 ND ND 0.6 NA 06 5.0 ND 06 

Toloene 1,050', 700' 05 lID 140 t-10 45 25 140 40 ND 

Ethylbenzene 700', 1,300' 05 ND ND ND NA 22 ND ND ND 

Total Xyleono 10,000', 12.000' 0.5 ND ND ND NA 56 ND ND ND 

l,3,5-TdetIbencone 300' 2_ ND ND ND lIA 2 ND ND ND 

1,2,4-Tnrnethylbenzene 300' 2 ND ND ND NA 11 ND ND ND 

Naphtholeye 1,500' 2_ ND ND ND NA 9 ND ND ND 
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Table D-7 (Cont'd) 
Summary of Analytes Detected in Groundwater during the PSE2 

Building 35-752 

Lotiofl: 

Srnpie D 

Lborlory Code. 

Dele CoIlected 

MW AP-3502 MW AP-3503 MW AP-3504 MW AP-2982 MW AP-2983 MW AP-2986 MW P-29B7 

9457528AW 
K948015-003 

12/21/94 

9457525AGW 
K947974-005 

12120194 

9457521AGW 

K947938-O0l 
12/I 9/94 

9457522AGW 

(947938.002 
12/1 9/94 

9457523AGW 

K948015-001 
12120/94 

9457526AGW 
K947974-OO1 

12120194 

9457527AGW 
K947974-007 

12120/94 

9457524AGW 

(947974-003 
12/20194 

SVOC Method 8210 

(pgIL) Screening Criteria MRL 

Bjs(2-ethylhexyO 
Phthlto____________________ 

4.8' 10 ND ND ND ND 1D 1ND 

j J 

11 ND 

TotI MetIs Method 
6010 eXcept wheft 
noted (pgIL) Scroening Criteria MRL 

____________ 

Arsenio 1ethod 7050) 50k, 11 5 5 52J 29 34 27 28) 48J 27J 

Brin 2.000k, 26O0 5 129 1,480 653 722 424 761 245 604 

Cdniur., 5, 18 3 ND 6 ND ND ND ND ND ND 

Chroiurr 1O0, I8O 5 17 402 206 229 97 182 72 154 

Leed (Mothod 7421) 15 2 5 lIZ 48 53 26 64 44 52 

Morcory (Method 7471) 2, Il 0.5 F40 1.8 1.2 1.2 0,7 1.5 0.7 11 

Nickel lOOk, 730 20 25 546 316 345 153 290 1D2 229 

Nolos. 
ENSR 1995 

b Screening criteria maximum contaminant levels (EPA 1995a). 

Screening criteria EPA Region 3 risk-bnd ooncentraIiorr (EPA 995b). 
Screenjrrgcriteri ADEC Wier Qrnlity Regultior, 1 MC 70 (ADEC 1989) 

Shaded values exceed screenngcraeria. 

DRO = DieseI-rnge orgarics, GRO = Gaohne.range organics; J = Value is considered n etrnte; MRL = Method reportng liorl; NA Not analyzed; ND = Not detected aboye thr MRL; 
PCs = PoIyhIorinaled biphenyls; PHCS = Petroleuni hydrocarbons; SVOCs = Semivolattle ognio cornpoands; TPH Total petroieur hydrorbons: UJ = The nayto v.s not dolocled 
at the MRL--however, the MRL is considered an eslirnate, and VOCs = Volatile organic compounds. 
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Table D-8 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752° 

Location: 

Sample Depth ((eel): 
0omnpie ID: 

Laboratory Code: 
Doto Collected: 

SB AP-3505 SB AP-3506 

0-4 
94575219$L 
K946921-001 

11/3/94 

4-6 
945752200L 

K946921-002 
1(13/94 

9-11 
94575221SL 
K946921-003 

11/3/94 

12-16 
94575222SL 

K946921-D04 
11/3/94 

0-2 
9457522351 
K946921-010 

1113/94 

4-8 
9457522451 
K846921-01l 

11/3/94 

8-12 
94575225SL 
K946921-012 

11/3/94 

14-16 
9457522651 
K946921-013 

11/3/94 

PHC5: (rnglKg) Screening Criterio MRL 

GRO )1ethod 8915M) 100-200' 10 81 61 ND ND 83 NO NO ND 

IPH n1ethod 4181) UA lO 146 50 ND ND 350 ND ND ND 

Organoctilonlne Pesticides: 
Method 8080 (mgisg) Srreening Criterio MSI 

44-DOD O.27 DGl 001 <0.08 ND ND ND ND ND ND 

4,4-DOT 0.19, 0810 001 001 001 ND ND <0,02 NO ND ND 

PCBs: Method 8000 logiK9) 
Screening Criterio MSI 

0 16° 'i 
h. ND ND 103 ND j ND ND 

VOCS: Method 6260 )pqlkg) 
Screening Criteria MRL 

Trichloroethene (TCE) 5800° 5 ID 8 NO ND ND ND ND NO 

Tolueno 16E6° 5 5 ND ND ND ND ND ND ND 

Eihylbenzoco 7.OESc 5 ND NO ND ND ND ND ND ND 

Total Xylenen 1.6E7° 0 9 6 7 ND ND NO ND ND 

12,d-Trirceihylbenzene 3.905° 20 ND ND ND ND ND ND ND ND 



Table D-8 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35752a 

Location: 

ScorpIo Depth (feet). 

Sample ID: 

Laboratory Code: 

Date Collected: 

OS I SS 2 SS 3 

0.5 

9457520151 
1(945240-003 

10/6/94 

5.5 
945752S2SL 

1(945240_052 

10/6/94 

2 

94575218SL 
1(946306-008 

10/30/94 

0.5 
04575203SL 

1(945240-003 
10/6/94 

2 

94575217SL 
1(946306-007 

10/10/94 

0.5 
94575204SL 
K945240-004 

10/6/94 

2 

9457521651 
1(946306-006 

10/10/94 

96Cc: (mg/Kg) Seeeenisg Criterio MRL 

DRO (Method 8100M) 100-20G 10 55 50 ND 18 15 7G ND 

19H (Method 4181) SA tO 102 27 13J 28 27J 43 I6J 

Organochlorine PestIcides: 
Method toto (mg/lOg) Screening Criteria MRL 

44-DOD 0.27' (11 t-ID ND ND ND ND ND ND 

4,4-CDT DiO', 081' 0.1 ND 004 EdO ND ND 002 ND 

PCBs: Method 8080 (mg/Kg) Screenirmg Criterio MRL 

Arocter-1260 016' 0.1 ND ND ND ND ND ND ND 

VOCE: Method 8260 (pg/Kg) Screening Critene MRL 

Trjchtoroefttere (TOE) 5000' 5 ND ND INC ND ND ND ND 

Totcere 1 656' 5 ND ND JND ND 8 6 ND 

Ethytberzere 7.805' 5 ND ND ND 6 140 ND 

Tobt Xylenec 1 6E? 5 ND ND SD 38 6 ND 

1,2,4-Tritrtethytbenzere 39E5' 20 ND ND IND OtO 23 OtO ND = 



Q 

Table D-8 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752° 

Looctioo: 

Scorpio Depth (feet): 

Sorspie ID: 

Leboretory Code: 

Dct Co/co/od: 

SS 4 SS 5 Ss 6 

0.5 

94575205SL 
6945240-005 

1016154 

5 

94575215SL 
6946306-005 

10/10/04 

0.5 
945752065L 
6946242-001 

10/5194 

2 

54575213SL 
6946306-003 

10/10/94 

2 
945752145L 
6946306-004 

10/10/94 

0.5 
9457520756. 
6946242-002 

10/6/94 

2 
9457521256. 
6946306-002 

10/10/94 

PHCs: (mg/Kg) Screening Cr/tel/c MRL 

DRO (Method SlOOtrO) 100-200 10 92 61 192 776 669 97 152 

TPO (Method 4/8.1) UA 10 270 35J 740 1,300J 1.700J dl 187j 

Organoch/or/ne Pesticides: 
Method 8080 (mg/Kg) Screening Cr1/er/c MRL 

4,4-DDD 0.27' 0/91 ND ND ND ND INC ND ND 

44'-DDT 0.19', 081e 0.01 0.12 ND ND ND INC ND S.04 

PCBS: Method 8080 (mg/Kg) 
Srreen/ng Criteria 

Aroe/or-1260 0.16' 0.1 0.5 ND 1.1 ND ND 1.1 0.6 

VOCs:Metltod 65go (pg/Kg) Screen/ng Order/c MRL 

Trirh/oroetherro (iCE) 5800' 5 ND ND ND ND ND ND ND 

To/corre I 8ES' 5 6 ND ND ND ND ND ND 

Ethyiberrzere 78ES' S ND ND ND ND ND ND ND 

To/cl Xyieres 1 6E7' 5 6 ND ND ND ND ND ND 

124-Trirne/hy/benzene 3.9E5' 20 ND lID ND ND ND ND ND 



Table D-8 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752' 

Loco/ion: 

oonrpie Depth (leet) 
Sorrrple ID: 

Loberotory Cedo, 
Dele Cellented: 

SS 7 SS 8 

0.5 

945752085L 
K946242-003 

1016194 

2 

9457521/SL 
K946306-001 

10/10/94 

0.8 

945752095L 
K946242-004 

9016/94 

2 

945752105L 
K946242-005 

10/6/94 

PHd: (mg/Kg) Screening Criterio MRL 

DRO (Method 8100M) 100-200' 10 ND 17 100 ND 

18H (Method 418.1) JA 10 ND 14J 48 13 

Ocganechlorine Pesticides: 
Methed ROtO (mg/Kg) Screening Crmte,io MRL 

4,4-ODO 0.27' 0.01 ND ND e// 08 0.01 

44-DOT 0 19', 0.81' 0.01 '004 0002 0050 0004 

PCBS: Method 0080 (mg/Kg) 
Screening criterio MRL 

Aren/er-1260 0.16' 0.1 1.9 0,5 l5.6 1.9 

SOCs: Method 8260 (pg/Kg) 
Screening Criterio MRL 

Triohioree/herre )TCE) 5,800' 5 ND NO ND ND 

Te/ocre 1.6E6' 5 ND NO NO 

Erhy/beneene 7 tE5' 5 ND ND SD ND 

Te/el Syierreo 1 hEi' 0 ND ND SD ND 

1,2,4-Trimottiy/berrzerre 39ES' 20 ND ND ND NO 
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Table D-8 (Cont'd) 
Arialytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752' 

Locetion: 

Somple Depth (feet): 

Somple ID: 

Loborotory Code. 
Dote Collected: 

OB AP-3505 55 A?-3506 

0-4 
94575219SL 

K946921-801 
i 1/3/94 

4-6 
945752200L 

K94692i-002 
11/3/94 

9-II 
94575221SL 
K946921-083 

11/3/94 

12-16 
945752220L 
K946921-004 

11/3/94 

0-2 
945752230L 
K946921-010 

1113/94 

4-8 
945752240L 
K946921-D11 

11/3/94 

6-12 
94575225SL 
K946921-D12 

11/3/94 

14-lS 
945752260L 
K946921-013 

11/3/94 

SVOCo: Method 8270 
(tog/Kg) Screening Criterio MRL 

Ficcronthene 310' 03 '06 073 ND 40 c06 ND ND ND 

Pylore 235' 0.3 '06 0,69 ND ND '06 ND ND ND 

Bic)2othyIheey Phthelote 4.6' 0.3 cO,6 ND ND ND 0 80 ND ND ND 

Chryceec 6.6' 0 '0.6 085 ND ND cOG ND ND ND 

Di-n-cctyl Phtholote 160' 0.3 cQ,5 0.07 ND ND 1.32 8.36 0.41 03 

Oeezo)b)ticoroethene ODaS' 0.3 57 0.93 ND ND '0,6 ND ND ND 

Senzc)k)looronlheno 0.80' 0.3 57 0.55 ND ND '06 ND ND ND 

Senzc)o)pyrene 0_0080' 0.3 '6.6 0.31 ND ND cOO ND ND ND 

lndenc)i.2,3cd)pyrer1e 0.568' 0.3 cO.6 ND ND ND cO s ND ND ND 



Table D-B (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752 

LOatiofl 

Sereple Depth (feet). 
Smeple ID: 

Lborio,y Cede. 
Date Collected: 

SS i SS 2 SS 3 

0.5 

945752015L 
K945245-S0I 

10/6/94 

05 
945702020L 
(945240-002 

10/6/94 

2 

94575218SL 
K946306-508 

10/10/94 

0.5 
945752535L 
K945240-053 

10/6/94 

2 

945752l70L 
<946306-007 

10/10/94 

05 
945752045L 
K945240-004 

10/6/94 

2 

945752i6SL 
(946306-006 

10/10/94 

SVOCe: Meihed 9210 
(mg/Kg) Semeeing Criteria MRL 

Fkorerrtheno 310' 03 ND ND ND ND ND ND ND 

Pyreee 230' 03 ND ND ND ND ND ND ND 

Bic(2-elhylheeyl) Phthatote 46' 0.3 ND ND ND ND ND ND ND 

Citrycene 8.8' 03 ND ND ND ND ND ND ND 

Di-e-octyl Phtholote 160' 0 ND ND ND ND ND ND ND 

Berrzo(b)ioorontherre 0008' 0.3 ND ND NO ND ND ND ND 

Bertzo(k)loorontheno 088' 03 ND ND ND ND ido ND ND 

Benzo(o)pyrnne 0,0080' OE3 ND ND ND ND 140 ND ND 

(ndeno(12,3-cd(pyrene 0.088' 0.3 ND ND ND ND ND ND ND 



Table Q-8 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35752e 

Locatian( 

Sample Depth (teol) 
Sample ID: 

Laboratory Codo 

Date Collected: 

SS 4 SS S SS 6 

0.5 

04575205SL 
(945240-005 

10/6/94 

2 

94575215SL 
9946306-005 

10/10/64 

0.5 
94575286SL 
9946242-001 

10/6/94 

2 

94575213SL 
9946306-003 

10/10/94 

2 

94575214SL 
9946306-004 

10/10/94 

0.5 
94575207SL 
9946242-002 

10(6/94 

2 

94575212SL 
9946306-002 

10110/04 

SV009/ Method 8270 mg/Kg) Screening Ccteria MRL 

Flao,ontherre 310' 0,3 ND ND ND ND nO.7 ND ND 

Pyrono 230' 03 ND ND ND ND O7 ND ND 

Bis(2-ethylhe8p Ph/ha/ale 46' 0.3 ND ND ND ND no.7 ND ND 

Chrynene 0,6' 03 0.3 NO ND ND '0.7 ND NO 

Di-n-oclyl Ph/balate /60' 03 ND NO ND ND n5,7 ND ND 

henzo(b)fluoraothefle 0080' 03 ND NO ND ND '07 ND ND 

8enzo(k)9coronlhere 2,86' 0.3 ND NO ND ND '07 NO NO 

Beneo(a)pymeno 0,0086' /3 ND ND NID ND '0.7 ND ND 

lndeno(1.2.3-cd)pymeno 0089e 0.3 ND ND ND ND '0,7 ND ND = 
C 

"0 



C 
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Table D-8 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752' 

Looetion: 

Sorople Depth (teet) 
Sorople ID, 

Lboretory Codro 
Dote Cohlected/ 

05 7 50 8 

0.5 

945752085L 
(946242-003 

10/6/54 

2 

9457521tSL 
K946306.001 

10/10194 

0.5 

94575209SL 
K646242-004 

10/6/94 

2 

94575210SL 
K946242-005 

10/6/64 

SVOCs/ Method 8276 n,g/Kgj Screening Criterio MRL 

Flagren/heno 310' 0,3 ND ND 0.8 ND 

Pyrone 230' 03 ND ND a 7 ND 

8ie(2-elhylheny Phthclgte 46' 0,3 ND ND ND ND 

Chrynene 5,8' 0,3 ND ND a 8 ND 

Di-n-octyl Phthgigtn 160' 0.3 ND ND ND ND 

Benzo(b)flaorenthene 0.668' 0,3 ND ND 0.8 ND 

Bonzo(k)fluororrlhene 068' 0.3 ND ND 0.7 ND 

Benzo(a)pyrcnc 0.0086' 0.3 ND ND 0.3 ND 

lndorre(1,2,3.cd)pyrene 0.088' 0.3 ND ND 0.0 ND 

Page Sot tI 



Table D-8 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752' 

locetion 

Sornple Depth (feet): 
Scorpio ID: 

Lobo/olor9 Code: 
Doto Collected: 

SB AP-3505 SB AP-3506 

0-4 
945752195L 
(946921-601 

11/3/94 

4-6 
94575220SL 
(946921-002 

11/3194 

9-1 I 
94575221SL 
K946921-0S3 

11/3/94 

12-lB 
945752225L 
K946921-SO4 

11/3/94 

0-2 
94575223SL 
K946921-OIS 

11/3194 

4-8 
945752245L 
(946921-Sil 

11/3/94 

8-l2 
94575225SL 
(946921-012 

11/3/94 

14-16 
945752265L 
(946921-013 

1 1/3194 

100x1 Motelo1 Method 6010 
except where noted (tog/Kg) Screentng Criterio MRL 

Arcenic (Method 7060) 2 3', 6.40 1 6 7 4 6 5 4 6 6 

Renom 
5590, 89.2' I 69 76 44 37 10 63 44 44 

Chtonoo,o 390, 436' 2_ 26 28 30 27 30 40 31 32 

Leed (Method 7421) 400', 117' 1 lB 8 4 5 24 6 5 6 

Nickel 160', 51.5' 10 31 30 25 32 33 33 30 39 

Seien/ex (Method 7740) 39' I IUJ 1UJ lUt 1UJ IUJ IUJ 1UJ lUI 

Alonninonn 7800' f0 NA NA NA NA NA NA NA NA 

Celciorn UA 10 NA NA NA NA NA NA NA NA 

Cobet 470' 2 NA NA IdA NA NA NA IdA NA 

Copper 290' 2 NA NA NA NA NA NA NA NA 

Iron lIA 4 NA NA NA NA SA IdA NA NA 

Mxgrne000nc JA 2 NA NA NA NA NA NA NA NA 

Morgxoeee 39' I NA NA NA NA NA NA NA NA 

Poteocixen UA 400 NA NA NA NA NA NA NA NA 

Sodio/nr US 20 NA NA NA NA NA NA NA NA 

Vexed/em 550 2 NA NA NA NA NA NA NA NA 

Ciro 2300' 2 NA NA NA NA NA NA NA NA 



Table D-8 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752° 

Locahon: 

Sample Depth (feet): 
Sarople ID: 

Laboratory Code. 
Dote Collected: 

00 t 00 2 00 3 

05 
94575201SL 
6945248-SOI 

10/6/94 

0 5 

94575202SL 
6945240-002 

10/6/94 

2 

94575218SL 
<946306-008 

10/10/94 

05 
945752030L 
6945240-003 

10/6/94 

2 
845752175L 
K946306-007 

10/1 0194 

0,5 
94575284SL 
6945240-004 

10/6194 

2 

945752160L 
6946306-006 

10110194 

Total Metals: Method 6010 

eocept Where noted (e,gIKg) Screening Ct(torld MRL 

Arsenio (Method 7060) 2,3', 9,2' t toi 5 7J 7 8J 5 

Bedon, sso', ici 7' t 77 97 58 04 57 99 49 

Chronriure 39', 438' 2 29 35 30 29 38 36 24 

Leed (Method 7421) 4001, 18.6° t 5 8 6 8 8 12 5 

Nickel f60', 50,8' lO 33 42 37 33 44 49 27 

Solon/on (Method 7740) 39' t IUJ lUi ND 1UJ ND 1UJ ND 

#Jorrrinu,o 7,8000 10 15,100 19.250 NA 13,308 NA 18,700 NA 

Calo/or,, UA tO 4360 5.230 NA 3.940 NA 5.670 NA 

Cobalt 4700 2 lt 13 NA 10 NA 13 NA 

Copper 280' 2 28 39 NA 28 NA 31 NA 

Imon UA 4 25,100 30.800 NA 22,000 NA 30,900 NA 

Magnesioro UA 2 7,420 9.240 NA 7,300 NA 10.300 NA 

Manganese 39' 1 554 720 NA 477 NA 668 NA 

Potencien, JA 400 440 590 IdA 440 NA 590 NA 

Sodien, SA 20 122 155 NA 108 NA 171 NA 

Varad/ono 55° 2 45 57 NA 41 NA 60 NA 

Zino 2,300' 2 57 73 NA 82 NA 72 NA 

j. 



Table D-3 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752° 

Location: 

Sample Depth (feet): 
Soomple ID 

Laboratory Code: 
Date Collected: 

SS 4 SSS SS 6 

0.0 

945752055L 
<945240-005 

10/6/94 

2 

945752155L 
K946306-085 

10/10/94 

0.5 
945752S6SL 
6946242-001 

10/6/94 

2 

945752I3SL 
K946306-003 

10110/94 

2 

945752145L 
6946306-004 

10/10/94 

05 
94575207SL 
6946242-002 

10/6/94 

2 

945752l25L 
6946306-002 

10/10/94 

Total Metals: Method 6010 except 
Where noted (mg/Kg) Screenmg Criterio MRL 

Arsenic (Method 7060> 2.3°, 9.2° 1 7J 5 5 6 8 7 6 

Barium 550°, 101.7° I 110 61 220J 81 93 73J 93 

Chromium 39°. 430° 2 30 36 23 31 38 25 34 

Lead (Method 7421) 400'. 18.6° 1 10 10 36 11 18 8 10 

Nicbel 160°, 50.8° lO 30 36 23 32 38 27 34 

Selenium (Method 7740) 30° 1 1W ND IVI ND ND IUJ ND 

Aluminum 7,800° 10 17300 NA 6.620 NA NA 13,300 NA 

Calcium UA 10 3.150 NA 7,220 NA NA 3,310 NA 

Coba8 470° 2 II NA 7 NA NA 10 NA 

Copper 290° 2 20 NA 22 NA NA 24 NA 

roo US 4 02.700 NA 15.900 NA NA 22,400 NA 

Magnesium UA 2 5,930 NA 6,820 NA NA 6,250 NA 

Manganeoe 39° I 472 NA 383 NA NA 455 NA 

Potassium UA 400 ND NA ND NA NA 450 NA 

Sodium UA 20 f16 NA 65 NA NA 111 NA 

Vanadium 55° 2 46 NA 28 NA NA 41 NA 

Zinc 2300' 2 47 NA 86 NA NA 53 NA 



Table D-8 (Coflt'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752° 

Locat:on 

Serrrple Depth (feet): 
Sereple ID: 

Loboretory Code 
Dote Collected: 

SS 1 SS 8 

0.5 
945752585L 
<946242-003 

10/6/94 

2 
9457521/SL 
<946306-037 

10110194 

0.5 
945752995L 
<946242-004 

10/6/94 

2 

94575210SL 
<946242-005 

10/6/94 

Told Metelo: Method 6010 
eoeept where noted (nngll<g) Screening CriteriO MRL 

Arcenic (Method 7060) 2 3, 9.2 1 7 6 7 7 

Sonore 10t7 t 673 90 63J 92J 

Chrontiurn 39. 438d 
2 30 34 33 32 

Leed (Method 7421> 4S0, 186e 1 6 16 13 7 

Nichel 160, 508d lO 30 40 34 29 

Seloriorn (Method 7740) 39 1 1UJ ND 103 1133 

Alorrrneuer 7uOOr 10 94,800 NA 16200 17,000 

Cetcioro DA 10 4,110 NA 4.240 5.620 

CoboS 470r 2 10 NA 12 12 

Copper 29O 2 28 NA 34 29 

Iron JA 4 26,800 NA 20800 28,800 

Mognesirrrrr UA 2 7,430 NA 9,170 7,840 

Menguneno 39 I 902 NA 544 628 

Polessiurrr UA 400 610 NA 530 070 

Sodom UA 20 116 NA lIS 734 

Vaeediorrr 55 2 47 NA 50 50 

Zinc 2,300d 2 61 NA 68 63 



C 

Table D-8 (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752 

Notes: 

ENSR 1995. 
b Screening criteria one-tenth of the EPA Region 3 Risk-Based Concentrations for soil (EPA 1995b). 

Screening criteria ADEC UST soil cleanup levels (ADEC 1995). 
Screening criteria 95 percent upper tolerance limit background concentrations (E&E 1996). 
Screening criteria EPA's cleanup standard for lead in soil Çilkening 1995). 

Shaded values exceed screening criteria. 

= Less than. Anatytical reporting limit has been elevated due to matrix interference or sample requiring dilution. 
DRO = Diesel range organics. 
GRO Gasoline range organica. 
i = Value is considered an estimate. 
MRL = Method reporting lirrìit. 
NA No! analyzed. 
ND = Not detected above the MRL. 
PCBs = Polychlorinated biphenyls. 
PHC5 = Petroleum hydrocarbons. 
SVOCs Semivolatile organic compounds. 
TPH = Total petroleum hydrocarbons. 
UA = Unavailable. 
UJ = The analyte was not detected at the MRL; however, the MRL is considered an estimate. 
VOCs = Volatile organic compounds. 

Page 13 of 13 
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Table D-B (Cont'd) 
Analytes Detected in Soil during the PSE2 
Drum Accumulation Area, Building 35-752° 

Notes 

ENSR 1995. 
b Screening criteria one-tenth of the EPA Region 3 Risk-Based Concentrations for soil (EPA 1995b). 

Screening criteria ADEC UST soil cleanup levels (ADEC 1995). 
Screening criteria 95 percent upper tolerance limit background concentrations (E&E 1996). 

Screening criteria EPA's cleanup standard for lead in soil (Wilkening 1995). 

Shaded values exceed screening criteria 

= Less than. Analytical reporting limit has been elevated due to matrix interference or sample requiring dilution. 

DRO = Diesel range organics. 
GRO = Gasoline range organics. 
J = Value is considered an estimate. 
MRL = Method reporting limit 
NA = Not analyzed. 
ND = Not detected above the MRL. 
PCBs Polychlorinated biphenyls. 
PHC5 = Petroleum tvydcocarbons. 
SVOCs = Semivolatile organic compounds. 
TPF-I = Total petroleum hydrocarbons. 
UA = Unavailable. 
UJ = The analyte was not detected at the MRL; however, the MRL is considered an estimate. 
V005 = Volatile organic compounds. 

Poge 13 of 13 



OU-D 33945 

Table D-9 
Summary of Analytical Results for Surface Water Samples 

Cooling Ponds, Building 35752e 

Locatron 
S,ep)o Nurebo, 
0to Sornplod: 

SW-I 
93RT000IWA 

08/30193 

0W-2 
93RTSOO2WA 

08/30/93 

5W-3 
93RT0003WA 

08/30/53 

VOCe: Method 524.2 )pg/L) 

Benzene ND(1 .0) h4D(1 0) ND(0 4)' 

Ethylbenzene 00(1.0) N0(I .0) N0(1 .0) 

h4aphthol4ne N0(1.0) ND(1.0) h4D(1.0) 

n-Propyibonznno N0(I.0) 00(1.0) ND(1.0) 

1,1 ,1-T,iohloroet000e ND(1.0) ND(1 .0) ND)1 .0) 

t ,2,4-Trireethpibenzene NOIi .0) 00)1.0) N0(1.0) 

1.3.5-Trimethyibeezeno 00(1.0) 00(1.0) 00(1.0) 

Te/oece N0(1.0) 00(1.0) 00(1.0) 

e-Xyleno N0(1.0) 00)1.0) ND(1.0) 

ro- & p-Xylono 00)1.0) ND)l.0) ND(1.0) 

PChs: Method 5050 (pgIL) 

Aroojor-t016 ND)0.5) ND)0.0) 00)0.0) 

Aresler-t221 00)0.5) ND)0.5) 00(0.5) 

Aroclor-1232 00(0.5) ND)0.5) 00(0.5) 

Aroojor-1242 00(0.9) ND)0.6) ND)0.6) 

Arocjor-1240 00(0.5) N0)0.5) ND(0.5) 

Aroojor-1254 NO(OS) 00(0.5) 00(0.5) 

Aroujor-1260 00(0,5) 00(0.5) 00(0.5) 

Other: (1gtL) 

Lead: Method 7421 00)2) 3 N0(2( 

Notes 
HLA /9945. 
Qrrolity assorarroe scorpio recuit has beer, substituted for pro) oct resue per the Chernicol Docility Assorunce Report (HL.A 1994b). 

ND Not detected. The arratyf e co,rue,rtrctto,r rs ieee than the rrrethod reporting i/mit shown je parentheses. 

PChs = Peiynhter)neted bipherrylo. 
pg/L Microgrerrrs per liter. 
VOCs = Ve/atrio organro compounds. 



OU-D 33946 

Table D-10 
Analytes Detected in Sediment during HLA's Site Assessment 

Cooling Ponds, Building 35-752 

Lecetien 
Sorople Nurribor. 

Date Scrupled: 

SD-i 
939TS001S0 

09/02193 

SD-2 
93RT00020D 

09/02/93 

SD-S 
93RT0003SD 

09/02/93 

yODs: EPA Method 0020 )pglKg) Screening Criteria 

i.2-Diuhtorobenzene UA 140(2.5) ND(2.2) ND(2.2) 

1,3-Dichlorobenzene UA ND(2.5) ND(2.2) ND(2.2) 

1,4.Dichlerebenzene UA NO(OS) ND(2.2) ND(2.2) 

Ethylbenzece LIA ND(3.7) 140(3.2) ND(3.2) 

Tolueno UA NO(3.1) ND(2.7) 140(2.0) 

Total Xylenes UA ND(3.7) ND(3.3) ND(3.3) 

PCBC: EPA Method 8080 (,091Kg) 

Aronlor-1260 0.005 1.15 140(0.058) 0055° 

Metals)rngtKg) 

Cedoniorn: EPA Method 6010 LIA ND)2.3) ND(23) ND(2.2) 

Chromium: EPA Method 6010 26 21 28 32 

Arsenic: EPA Method 7060 8 28 45 3 

Leed: EPA Method 7421 31 21 5,5 8,0 

PHCS (mngtKg) 

Gasoline Range Organico: EPA Method 8015M LIA NO(i.2) 140)1.1) 50(1.1) 

Diesel Rengo Organico: EPA Method 8100M' UA 120 58 37 

TPH: EPA Method dlO.l (mg/Kg) UA 175 22 lOO 

Notes: 
° lILA 1994b. 
° Valve is between the lnstrsment Detection Limit and the Contravt-Reqvired Detection Lient. 
° Alaska Department et Environmental Conservation modi0cation. 

Screening criteria cocsist et toxicological becchmarkn )rem several sources (EN0R 1995). The lowest benchmark valuo was repelled on this labio. 
See Appeedle E o) the PSE2 repon (ENSR 1995) tor a comploto list et benchmark values. 

Shaded values ecceed the benchmark. 

mg/Kg ° Milligrams per kilegrurc. 
ND - Not detected. The enalytecencentretion is tess then the method reporting limO shown in paren theses 
Pchs = Polyohlorinalod bipheeyln. 
FlICs = Petroteum hydrocarbons. 
TPtI = Totel petroleum hydrocarbons. 
UA Unexeilebte 
pg/Kg - Microgrunmu por kilogram. 
VDCn Volatile organic compoonds. 



Table D-11 
Analytes Detected in Sediment Samples during the PSE2 

Cooling Ponds, Building 35-752° 

LocatifS: 

Salep/e Depth (feet) 
Se,nple ID: 

Leboratory Code 
Cote Collected 

A O C O E F G H 

0-05 
945752405G 
(947754-001 

12/8794 

0-05 
94575241SD 
4947714052 

12/8/94 

I 
5-O G 

I 945752420G 
F947714003 

12/8)94 

O-05 
94575243SD 
F947714004 

12/8/94 

I 
O-05 

I 545752440G 
1(947714-005 

1275/94 

O-05 
945752455D 
(947714-506 

52/8/94 

0-05 
94575246OD 
K947714-007 

12/8/94 

O-05 
9457524/SD 
6947714-008 

52/8/94 

O-05 
94575248SD 
K547714-509 

52/8/94 

letal Petreleena Hydrecarbofln (erg/Kg) 
Screening 
Criteria MRL 

IPH (Method 4181) UA 1G 230 240 1240 1420 1295 183 soc 1440 265 

Ongerrechlerine Peoticldae: EPA 
Methed 8080 (nag/Kg) 

Screening 
Criteria MAL 

44-ODD 5002 005 053 0.1 003 002 507 <054 <01 <008 <005 

44-DDT 0001 50/ '52 <03 <002 <004 0.04 <004 <0.1 <000 <007 

Pelyehlerinated Bjphenyle/ EPA 
Metited a000 (naglitg) 

Screening 
Criteria MR). 

o St 03 los 104 108 Ist los 22 45 3-4 

Velatile Orgeeic Co,npeondo/ EPA 
Method 8260 )pqfl(g) 

Screening 
Cn)tnnia MRO 

Acetar/e 64 50 160 550 590 400 210 240 110 580 230 

2-Botar/cee (MEt<) UA 20 47 43 ND 58 33 20 ND 40 NO 

1,11-Triohlaroethorie )TCA) 0979 5 18 ND ND <10 ND 14 10 <10 NO 

14-Drch/arobenzene 00 5 ND ND ND <10 ND ND ND 15 6 

Snmivelatitn Organic Compeondrr: EPA 
Method 8270 (nag/Kg) 

Screening 
Criteria MR). 

Pheear/hrene 0225 03 ND ND ND <4 04 22 15 IS 07 

Fluorar/theee 06 03 ND 03 NG <4 05 3.9 25 2.3 44 

Pyreee 035 03 ND NO ND <4 04 07 lO <68 54 

Bertz(a(eethrecerre 0.508 5.3 ND ND ND <4 ND 05 ND <08 15 

Bsn(2-ethy(beayl( Pbtbe(e/e 89ES 53 ND ND ND <4 ND ND ND <08 24 

Page I or 2 

'C 



Table D-li (Cont'd) 
Analytes Detected in Sediment Samp'es during PSE2 

Cooling Ponds, Building 35-752° 

Locatiorr 

Sample Depth feet) 
Sample ID 

Laboratory Cade. 
Date CoLlected 

A O C D E F G H 

0-00 
9457524USD 
6947714-251 

12/8/94 

0-05 
94575241S0 
6947714-002 

12/8/94 

0-05 
94575242SD 
6947714-053 

12/8/94 

0-0,5 
945752435D 
6947714-004 

12/8194 

0-0.5 
94575244SD 
094/714-005 

12/8/94 

0-0.5 
94575245SD 
0947714-606 

12)8/94 

0-00 
94575246w 
K947714-007 

12/8/94 

0.05 
9457524/SD 
0947714-008 

12/8794 

0-05 
94575248SD 
0947714-009 

12/8/94 

Searloelatlle Orgerdo Campoends: EPA 
Method 8270 (e,gtKg) (DonEd) 

Ssreening 
Criteria MAL 

Cttrysene 04 03 ND ND ND <4 ND t I 08 <08 18 

Oenpo)b)lluoronthene UA 03 ND ND ND <4 ND 07 5.4 <5.0 2 

Oenzo)k)fluorantheee US 03 ND ND ND <4 ND 04 05 <08 1 3 

On000)a)pyrene 014 03 ND ND ND <4 ND ND ND <08 I 2 

IndrnO(f,2,3-cd)pyrone US 0.3 ND ND ND <4 ND ND ND <0.8 05 

Oeezo)g.h,)pemylern UA 7.3 ND ND ND <4 ND ND ND <78 05 

letal Metals: EPA Method 6010 00sept 
whert noted (nrgiKg) 

Screening 
CrIteria MAL 

Arsenic Method 7060) 6 1 4 4 4 3 5 3 3 5 5 

Barium< 800 1 103 114 173 65 06 44 49 83 61 

Chrorrrurr 26 2 34 35 43 33 46 33 20 40 43 

Lead Method 742f) 31 1 22 26 48 23 21 14 3f 61 36 

Nickel lB 10 29 35 37 31 42 35 45 44 45 

ENSR 7995 

6L 
MRL Method repoflirrg lirinit 

ND a Not detBotBd above the MRL 
= Less than Analytical reporting limit has been elevated due to matrix int000rences or sample requiring dilution. 

Screening criteria vunsist uf tcoicological benchmarks from several sources IENSR 1995) The lowest bnnchnrark value wan reported on Iris table Une Appendix E in the PSE2 Repos )ENSR 595) mor 
a complete lintel benchnrerk votuns 

Shaded values ecceed the benchmerb 
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Table D-12 
Analytes Detected in Soil Samples during the PSE2 

Cooling Ponds, Building 35-752' 

Location: 

See,ple Depth (feet): 
Satnple ID: 

Lebo,atory Code: 
Dale Collected: 

MW AP-3502 MW AP-3NO3 

0-4 
045752275L 
(946995-001 

11/7194 

0-4 
84575228S1 
6946995-002 

11/7/94 

4-6 
94878229SL 
6946995-003 

11/7/94 

9-13 
9457523001 
6946995-004 

11/7/94 

0-6 
94575231SL 
6947040-001 

11/8/94 

6-0 
945752325L 
6947040-002 

11/8/94 

8-12 
94575233SL 
6947040-003 

11/0/94 

0-12 
94575234SL 
6947040-004 

11/8/94 

PHCS: )mglkg) Screening C,iteria MRL 

GRO ,1ethod 8015M) 50-lOO' 5 0 ND ND ND ND ND ND ND 

DRO 1lethod 8100M) 100.200 10 107J 151J 24J ND 55 34 ND ND 

TPO (Method 410.1) UA 10 77 103 26 ND 64 18 ND ND 

Organochtorine Pesticides: 
Method 8080 )regIKg) Screening Criteria MRL 

4,4-DOD 0.27' 001 '0.1 '0.1 ND ND ND ND ND ND 

4,4-DOT 0,19' 001 '0.1 -'0.2 '002 ND 0 12 '004 ND ND 

PCBs: Method 8888 

mg/Kg) Screening C,iteria MRL 

A,00ior-1260 0.16' 0.1 2.3 8.7 0,7 ND 0.5 0.2 ND NO 

Total Metelo: Method 6010 
except where noted 
)tegfl(g) Screening Crite,ia MRL 

A,seni, ,lelhod 7060) 2.3'. 0.4' 1_ 5 5 5 5 5 4 4 4 

Ba,iorn 550', 8n.2' 1_ 99 91 69 49 47 54 69 55 

Chrorei,w, 39', 439' 2 33 34 37 25 27 21 30 29 

Lead o1ethod 7421) 400', 11.7' l_ 9 II 7 6 9 5 7 6 

Nickel 160', 51.5' 10 30 34 37 30 38 44 36 31 

Page 1014 

C 



Table D-12 (Cont'd) 
Analytes Detected in Soil Samples during the PSE2 

Cooling Ponds, Building 35752e 

Looxtion, 

Sernple Depth (feel): 
Oxorple 1D 

Labnretory Code. 
Oele Collected: 

MW AP-3804 DB AP-3501 

0-2 
945752350L 
1<947072-001 

11/9/94 

4-10 
94575236DL 
/947072-002 

11/9194 

4-10 
945752375L 
K947a72-003 

11/0/94 

10-14 
945752380L 

1<947072-004] 
11/9/94 

14-16 
94575239DL 
1<947072-005 

11/9/94 

10 

945752400L 
K7100-001 

11/Ii/94 

P0Cc: (mg/log] Screening C//ter,e SRL 

GRO (Method 0015M) 50.1000 5 ND NO NO ND ND NO 

ORO 4elhod BlOOM) 100-200 lo 51 NO NO ND 29 lOO 

TPO (Method 4/Bl) UA 10 09 12 20 13 13 137 

Otganechlorine Pesticides: 
Method 0060 (reg/l(g) Screening Criteria SRL 

44-DOD 0.270 0.01 cCOO ND 0.03 ND NO 0015 

4,4-CDT 0.190 0.01 0 1 NO 003 ND NO 0030 

PCBO: Method BOBO (mg/Kg) Screening Criteria SRI, 

Aroclor-1260 0,160 0,1 0.6 
] 

ND ND ND NO 10,6 

Total Metelo: MethOd 6010 
except where noted (mg/Kg) Screening Criteria MRL 

Arsenio (Method 7060) 2,30, 040 I 51 41 sj 61 5 

Ocriorn 0500 89.20 I 79 60 44 64 63 57 

Chrorniroor 
350, 430° 2 32 30 3l,_36 36 30 

Leed (Method 7421) 4000, 11.7° I 12 5 6 5 6 131 

Nickel 1600. 51,50 la 29 36 30 45 30 33 
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Table D-12 (Cont'd) 
Analytes Detected in Soil Samples during the PSE2 

Cooling Ponds, Building 35-752° 

Locotion: 

Sorople Depth (feet) 
Soorple ID: 

Loborotory Code: 
Dote CoI/en/ed: 

MW AP-3502 MW AP-3503 

0-4 
94575227SL 
6946995-001 

1117194 

0-4 
94575228SL 
6946995-002 

I 1/7/94 

4-6 

94575229SL 
6946995-003 

1117/94 

9-13 

94575230SL 
(946995-004 

11/7/94 

0-6 
945752310L 
K941040-O01 

11/8/94 

6-9 
94575232SL 
6947040-002 

11/8/54 

8-82 
94575233SL 
6947040-003 

11/8/94 

8-12 

94575234SL 
6947040-004 

11/8/94 

VOCe: Method 8260 
(pg/Kg) Screening Criterio MRL 

Acotono 78ES' 50 420 710 ND ND ND ND ND ND 

Methylooe Chloride 8,500' 10 ND ND ND NO ND ND ND ND 

2-Botonero (MEK) 4.7E6' 20 98 120 ND ND ND ND ND ND 

c,e-1,2-Djchioroethene 7.8E4' 5 6 ND ND ND ND ND ND ND 

Tochtoroethene (TCE) 5800' 5 ND ND 6 50 ND ND ND ND 

To/el Xyteneo 1.6E7' 5 16 II ND ND ND ND ND ND 

l,2.4-Trierolhy/benzere 39ES' 20 21 46 ND ND ND ND ND ND 

4-Ieopropy5oloene UA 20 ND 21 SD ND ND ND ND ND 

l,4-Dichloroboneene 2.100' 5 ND ND ND ND ND ND ND ND 

Nophtholone 31ES' 20 ND 36 ND ND ND ND ND ND 
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Table D-12 (Cont'd) 
Analytes Detected in Soil Samples during the PSE2 

Cooling Ponds, Building 35-752° 

Louation 

Sample Depth (toot); 

Sample ID. 

Laboratory Code; 

Date Collnutzd; 

M AP-3504 DB AP-3501 

0-2 

94575235SL 
K947072.001 

11/9/94 

4-J 
9457523601. 
6947072-002 

1119194 

4-/O 
94575237SL 
K947072.003 

11/9194 

10-14 
94575238SL 

K947072-004] 

1/9/94 

14-16 
94575239SL 

K947072-005 
11/9/94 

10 

945752400L 
KIlOS-001 

11/11/94 

VOGo: Method 8260 pg/Kg) Screening Goterla MRL 

Acetone 7.005' 50 ND ND ND ND ND 59 

Mothylenc Chloride 8500' 10 20 ND ND ND ND ND 

2-Batacoce (MER) 4 706' 20 ND ND ND ND Nil ND 

uo-t2-Diuhlomoothcco 7 0E4° 5 ND ND ND 140 t'ID f40 

Trishloroethene (TCE) 5.800' 5 ND 12 19 ND ND ND 

Toto) Xytenes 1 0E7' 5 8 ND ND ND ND ND 

1,2,4-Tnrnethylbenzene 39ES' 20 ND ND ND ND ND ND 

4-Isopropyltoluerte UA 20 ND ND ND ND ND ND 

14-Di,hlorobenzoco 2,700' 5 ND ND ND ND ND 7 

Naphlhalenn 3.155° 20 ND ND ND ND ND ND 

Notos 
° EN0R 1985, 
° Screening ordena one-tenth of the EPA Region 3 Risk-Based Concentrations tot soil (EPA 1955e) 

Screening otiteria ADEC USI soil oteanup levels (ADEC 1995). 
° Screening oritoria 95 percent upper tolerance level background concorttations (E&E 1996). 

Scroening nrite,ia EPA', cleanup standard for lead in soil MIbenirg 1995). 
Shaded values exceed screening oriletia. 

SIi 
o = Less than. Analytical reporting limitS has been eleuated due to matti, interference or sample requiring dilution; DRO = Diesel range organius; GRO = Gasoline tange organico; 
J = Valuo is considered an estimate; MRL method repelling limitS; ND Not detected above the MRL; PCBs e Polychiotinated biphenyls; PlICo e Petroleum hydronarhnns; TPF-t = 

Total pettolesmn hydrocarbons; JA Unauaitabte; and IJJ = The acalyte ans not detected at the MRL; howeaet, the MRL is considered an estimate. 
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Table D-13 
Results for Groundwater Samples from AP-2983 and AP-2987 

Building 35752c 

Welt: 
Sample Date. 

AP-2983 
October 1992 

AP-2983 
October 1993 

AP-2987 
October 1992 

AP-2907 
October 1992 

(doplicate)5 

AP-2907 
October 1993 

AP-2987 
October 1993 
(duptcate)5 

SOCs. Method 9240 (pgtL) Screening Criteria MOL 

Berrzece 5, 0.39 I NO ND 170 160 94 96 

Ethylbenzene 700e, l300 i ND ND 06 06 150 140 

Methylene Chionde 5r, V 5 ND ND ND ND ND 4J 

Toluene i.000, 750 I ND ND 370 399V 2DO' 280 

ill-Trichloroethane 200', 1.300 I ND ND 10 lO ND 13 

Trjchtoroetheoe 5', 1.6' I ND ND 3 3 3 3 

Xyleoes 1D,D00', 12000' 1 ND ND 370 340 710 640 

PCBe: Methed 8080 (pgtL) Screening Criteria MRL 

Aroctor-1260 D 5', 0 73' 1 0 ND j ND ND ND ND ND 

Notes: 
ENSR 1994a. 
Field duplicate scorpio et AP-2907. 
Vaioe (tern u Nec-fold diluted analysis. 
Screening crtena Macirnsnr Centarnieant Lecels (EPA 1995e). 
Screening cr0eria EPA Reg:er 3 Risk-Based Concentrations (EPA bosh). 

Shaded values exceod screening crftena 

J Val ue is considered and estimate. 
MAL Method reporling limO. 

ND c Nel detected abose the MAL. 
Fcos = Pelyvhlcrinaled biphenyls, 
SOCs Volatile organic compounds 
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Table D-14 
Results for Groundwater Samples from AP-2982, AP-2985, and AP-3231 

Well 

Sample Date: 

0E-2982 8F-2985 AP-3231 

9115/94 9/13/94 4/11/95 3/18/94 9/13/94 4/11/95 3/18194 9/13/94 4/1 1/95 

FOCs: (pg/E) Screening Criteria MRL 

GRO (Method 8015M) 18e SD NO t,160)t,D40]]t,000] 7,790//,1000)8,490) 140 NO SD ND ND ND 

DRO (Method 5100M) 15' 50 509' 400(4001(640) 4.209')4,890'))4,800J) 61' NO/iDO) 508' 65' NOiOSO) 500' 

P085: Methea 8080 (tL) Screening Criteria MRL 

Aroclor 1280 5', 073 ai ND ND)ND](ND)0 5)] ID 7941)/ND/S 48)) ND ND 80(0 4)J NO 1NO NO/O 4)J 

VOCe: Methea tgtO ]pgiL) Screening Criteria MRL 

Acetone 0100' 2 10 ND/5)/ND)59)iiD)2)] ND)iO))ND)tO/)]ND/0 5/] ND ND ND/tO) 14 ND(S) NO/iD) 

benenne S'O 38' 05 45 91)88)1120) 230)25O))335J] ND 80/2) ND ND 90/2) ND 

1.1-Dichloreethane 08 0.5 Di ND/2)(ND)2(](ND)i)] 11(1 2])i 19J) ND ND/2) ND 50 140)2/ NO 

i.2.D,chloroetharre 5', 912e 05 1 2 ND/271l4Di2/)]ND)i/) ND]ND])6.N41) ND ND)2) NO 2.5 NO/2/ 

i,/,i-T/chloroethane 260', 1300' 0.5 54 ND/271ND/2/)15) 48)Si)(4i 8/] ND 440)2) NO NO ND)2/ NO 

T/csloroethene 5', 16e 05 08 ND)2OND)2/))1 3] 33)3)2)4.211] ND ND/2) ND i 4 80)2) 11 

Ethylbenonne 700. 1.300' 05 NO/OD) 71)271)92) 320)34)2)4801) ND ND/2) ND NO ND)2/ ND 

iiaphthaiece 1.500' 2 NO i3]il))Ib) 54)65(190 61) ND NO(0) ND/i) ND 69)5/ ND/I) 

loop,opyibnneene 06 2 NO 4)3))3 3) 16)171)19.4/) ND ND/2/ NO/i) ND 50)2/ ND/i) 

rcpropylbeneene 00 2 ND 6)5))5 7) 20)2/9)2051) ND ND)2/ ND/i) ND ND)2/ ND)1/ 

12,4-Tnmethylbeneene 300' 2 ND 40)35038) i7O)i80))275U) ND ND)2/ ND/i) ND ND)2) NO)i/ 

i.35-Ttlmeylbenenne 300' 2 ND Di [101)10) 46]507153 61) ND ND)2) 50/1/ ND ND/2) ND/i) 

To/uene 1,000', 750' 05 ND 280)10)2)280) 1.800/i ,t30))1 880) ND 50/2/ ND NO ND/2) NO 

Xyleres 10,000', 12.000' 05 ND/Oh 285)242)/NR) i,SOD)i,600))NR] NO ND)2/ NO ND NO/O) ND 

Telai Metaie/ Method 6010 
encept where noted (pgiL/ Screening Criteria 86/. 

37,000' 50 3,660 57,ROC)41,300)]31,DD)2 i .000)1.20)2)1.100) 18,750 177,064 9,000 66.900 193.100 112.400 
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Table D-14 (Cont'd) 
Results for Groundwater Samples from AP-2982, AP-2985, and AP-3231 

n1 528K5,! I l'o 

1a11L111it9t IfiEt0Ii5 

Ime000. w 

te,c00000 1T91P 1.UE24DISE EU!AEI!18L 

P1i1i .e.Lt5sitEeegrIjtetgEiag 

lEggo, lIgOj...-t.r.g.e.lLLgwy3i5itb1t!tpdEIpxJ 
..u. E1!IKErIIl1l5'.'!itIti5UlJF8L!JlFiLSitIÍIS!LR 

PdituirlIilrd LtflEL 
w. I.1eer!.lgaagL!aElEl.lisneL..IlIilrt9 

eÌlEElEIlIE IIfAEIEI!It!lth, 

lEy- Ie.gllgrJ lEEttt8I!5ElIlE 

I:eoo,u.o, mr .aI.tL1J9ILJ Ie8ititkLlllflJ 
mn ,arroLI4e8AE8I8LLel2rUjlLIUj Jjl!jEJ 

I'enr,r.00. ]t1i' IlEE15ltSit Ill!ltEEIlEl!Iha 

Pego 2 or? 

Anelyrioet resaIs from Chenrioal Dala Report. t3roanderater Study (Spring 1994), Fort Richerdoor, Alaska (IJSACE 1994). 

Notes: 
Not a typroat diesel chremategram. 
Screenirrg criteria Alaska Water Qeelitry CrI ería (18 MC 75). 
Screening criteria Primary MaoirrnUre Conterrnirrenl Lerci uICL) (EPA 1995e). 
Screening oriteria EPA Region 3 Risk-Besed Concentration (EPA 1995b(. 
Sornoning orferia Secondary MCL (EPA 1995a(. 

Key: [ ] Duplicate,nriplioate seorple reset; 0900 diesel-ronge organo; GRO = gasohne-range organic; Jo estrroated ualue, MRL method reporting limit; ND = Non-detected et the MRL, 
or detection limit in parentheses; NR Net reported; PCE = pelyohtorinated biphenyt; PHC petreteern hydrocorbon; yaC = oelatile er genio oernpnund; LIA Unaaailabte 

Shaded Val ces cerned ncreening criteria. 



Table D-15 
Summary of Waste Accumulation Closure Soil Samples, Building 4559Oa 

Method 
Maximum Concentration 

Detected 
(mg/Kg) 

Background 
Concentration 

(ppm) 

Metals: Method 6010 (mg/kg) Screening Criteria 

Barium 550b 
91.0 Jj, aa' 

Chromium 39b 53 0 430e 

Lead 400d 
69,0 J, 14.2' 

VOCs: Method 8260 (pg/kg) Screening Criteria 

Methylene Chloride 8500e 8.05 N/A 

SVOCs: Method 8240 (mg/kg) Screening Criteria 

Fluoranthene 310k 11 N/A 

Fluorene 310b 
10 N/A 

Phenanthrene UA 20 N/A 

PHCs: Screening Criteria 

DRO Method 0100M 2,000c 1,210 N/A 

TPH Method 418.1 UA 2,910 N/A 

Residual Runge Petroleum 
Hydrocarbons (IPH, DRO, GRO) 

2,000e 1,700 N/A 

Notes 
EMCON 1994c. 

b One-tenth of the risk-based concentration from EPA Region Ill table, March 7, 1995. 
Soil target cleanup levels from ADEC USI Regulations, 1995 (Level D for the Waste Accumulation urea) 

b EPA's cleanup standard for lead in soil (Wilkening 1995) je 

Background concentrations )E&E 1996). 

Key: 
DRO = Diesel range orgasms; GRO = Gasoline range organics; N/A = Not applicable; PHC Petroleum hydrocarbons; SVOC = semivolatile 
organic compoonds; TPH Total petroleum hydrocarbons; UA Unavailable; and VOC Volatile organic compounds. 
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Table D-16 
Analytes Detected in HLA's Soil Borings, Building 4559Oa 

Sample Number: 
lILA Boring Number: 

U3ACE Boring Number: 
Dopih (feet): 

Laboratory Sample Number: 
Aoociated Duplicate Sample: 

93RUT2IBSL 
A-1 

AP-3159 
5 

K269S-1 

93RUT22SSL 
A-1 

AP-3159 
lO 

K2690-2 
93RLITZ21SL 

93RUT2215L 
A-1 

AP-3159 
10 

K2690-3 
93RUT22OSL 

93RU1222SL 
A-1 

AP-3159 
15 

02090-4 

93RUT2235L 
A-1 

AP-3159 
20 

02695_5 

93RU12243L 
A-1 

AP-3150 
25 

K2690-6 

93RU1225SL 
A-1 

Ap-3159 
30 

02690-7 

Metate: EPA Method BOlt' except 
where noted (mglKg) Screening Criteria 

Ameno (Method 7060) 2.3', 8.4' 11 7 -. 6 6 -- 

Chromium 39', 43.6' 34 37 36 37 -- -- 

Lead (Method 7421) tl.7', 400' 8 9 8 6 -- 

PlICo: (tog/Kg) Screening Criteria 

TRPH Method 418,1' UA 50 20 25 15 26 /7 31 

GRO: Mnthcd 8015M' 55105r NS(5) ND)5) 00(5) 143(5) ND(S) -- ND)5) 

DRO: Method 8100M' 100-200' ND(1S) ND)1S) -- 11 29 -- ND)IS) 

VOCe: EPA Method 801010020' 
(pg/Kg) 

Screening Criteria 

Triohtorofluoronnnthane 2,306' 00)50) NO)50) - 00(50) ND(5S) -- -- 

Ch/orobenene 1,665' N0(5S) ND(50( -- ND(5S) NO)55) -- 

Berrzene 2200', 100-500' 00(50) 60)50) ND(50( 00(50) NO(50( -- -- 

Toloene 1,666' ND(10) 60)10) ND(10( N0(10) lID(In) -- 

Ethytbenznno 7,885' NO(lOS) 00)100) ND(l00) ND)lOO) OD(105) -- -- 

Total Xylerres 1,657' 50(150) ND(105) ND(155) ND)lSO) OD(105) -- -- 

Chlorinated Peeticlden: EPA 
Method 8080' (mg/Kg) Screening Criteria 

44-DOT 519' -- 
I I I I 

PCBe: EPA Method 8080' (mg/Kg) Screecing Criteria 

Aroolor-l254 0 16' ND)l) NO(I) NO(I) NO(I) 00(1) 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559O0 

Swropie Nonrber 
HLA Boring Notnbnr: 

USACE Boring Norober, 
Depth (teet) 

Leborotory Soerpie Nurobec 
Associoted Dep/celo Scorpio: 

93RUT2265L 
A-1 

AP-3159 
35 

1(2890-8 
93RUT227SL 

93RUT2270L 
A-1 

An-3159 
35 

1(2690-0 
93RUT2260L 

93RUT2200L 
A-1 

An-3159 
40 

1(2690-lO 
93RUT2290L 

93RUT229SJUT230SL 
A-1 

AP-3159 
40 

1(2690-t t 
93RUT2285L 

A-1 
AP-3159 

45 
K2590-12 

93RUT2310L 
A-1 

AP-3159 
50 

1(269013 

93RUT232SL 
A2 

AP-3100 
5 

K2717-t 

Metelo, EPA Method 8010' encept 
where noted (mg/Kg) Screening Criterio 

Aronnic (Method 7060) 2 3', 84' 4 -- 3 - -- 

Chron,jrrrrr 39', 439' 30 -- 20 -- -- 35 

Leed (Method 7421) lt 7', 400' 5 -- 5 -- -- - 7 

PHOn: (tog/Kg) Screening Ctitrrio 

TRPH: Method 4/8.1' UA 23 -- 24 - t8 23 77 

GRO Method 8015M' 50-100' 90)5) -- ND(S) -- -- -- ND(S) 

DRO: Method 8100M' 100-200' tO 16 ND)10( -- 
-- 45 

VOCe: EPA Method 8810/8020' 
(pg/Kg) 

Screening Criterio 

Trichloro/iooroeretheoe 2.3E6' ND(bO( -- ND)50) (14550) -- -- 50)50) 

Chiorobenzene 1.6E5' ND)50) -- 140(50) -- -- -- 50(50) 

Borrero 2200' 100-500' ND)50) -- 90(90) - -- -- 90(50) 

To/once 1.656' ND)tO( ND)15) -- -- -- ND(100) 

E/hyibenzere 78ES' ND)/00l -- ND)100( -- -- ND(tOO) 

TotI Xy/ereo l.6E7' 78D(/00) -. ND)l00( -- -- -- ND)l00) 

Chin//noted Pesticides: EPA Method 
8088'(mg/Kg) Sornen/cg Criterio 

4,4-DOT 0.19' 
I 

I I _ I 
I 

PCBs: EPA Method 8080' (mg/Kg) Screening Criterio 

_ _ 
Arecior-/204 0 /8' ND))) _ _ NO(I) _ _ _ C 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559O0 

Saorpie Nirntber: 
81.5 Boring Number 

USACE Bonng Nomo/mor: 

Depth (feet): 
laboratory Saerp/e Nuunnber: 

Asnoorated Dumplicate Sample: 

53RUT2340L 
A-2 

AP.3160 
10 

/127/7-2 
93RUT235SL 

S3RUT235SL 
A-2 

AP-3I60 
lo 

K271 7-3 
93RUT2S4SL 

93RUT236SL 
A-2 

AP-3160 
lO 

/12717-4 
93RU12370L 

93RUT237S1 
A-2 

AP-3160 
15 

/12707-5 
93RUT2366L 

93RUT238SL 
A-2 

AP-3160 
20 

<27/7-6 
93RUT2390L 

93RUT239SL 
A-2 

AP-3160 
20 

(2717-7 
93RU12385L 

93RUT24OSL 
A-2 

AP-3160 
25 

(2717-8 
93RUT241SL 

Metelo: EPA Method 60100 except 
where noted (org/Kg) Screening Criteria 

Amenic e/hod 7060) 2.3*, 8.40 6 9E 7 6 

Chromium 39*, 438' 40 45 34 -- 41 j -- 40 

Lead v1e/hod 7421) 11.7', 400 6 8E 6 -- 7 -- 6 

PHOn; (mgi/Igl Screening Cr8erie 

TRPH: Method 416,10 UA 00)10) 955 -- 1900 2,300 2,500 

GRO: Me/hod 8015M 50-100' ND(5) ND(S) j 167 -- 150 -- 345 

DRO: Method 0100M 100-200' ND)10) 645 907 cfi 2,650 -- 2,090* 

VOCe: EPA Method 8010/80200 

(pg/Kg) 
Screening Criterio 

_ 

Triohloretlumoroncethone 2.3E6* 60)50) ND(50) -- ND)50( -- ND)50) 

Chlorobenzenn 1.605* NO(55) ND(50) ND)50) 90(58) NO/SO) 

Benzene 2,200', 100.500' ND)55) j NO(OS) -. ND)50( .- ND)55) 

To)umoom 1,6E6* 80)100) -- 90(100) -- ND(100) 913(100) 1413)100) 

Elhylbnnznne 7,8E5* 00)100) -- /40)500) -- 190(560) 500 90(500) 

Total Xyleneu 1.607* 50)100) -- 80(1,000) - 50)1,000) 2,500 50)1 000) 

Chlorinated Peetluidee: EPA 
Method 80800 (mg/Kg) Screening Criteria 

4,4'-DDT 0.19* 
I I I I I 

PCBe: EPA Methed 80800 (mg/Kg) Screening Criteria 

Arocior-1254 8.06* NO(I) -- No(i) NO(0) NO(I) 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559Oa 

Sarrrple Number: 
HLA Bortng Number 

USACE Boring Number: 
Depth (feet): 

Laboratory Sample Number: 
Associated Duplicate Sample: 

O3RUT24ISL 
A-2 

AP-3160 
25 

1<2717-9 
93RUT240SL 

O3RUT242SL 
A-2 

AP-3160 
30 

K2717-l0 

93RUT243SL 
A-2 

AP-3160 
35 

K27l7-11 

53RUT2440L 
A-2 

AP-3065 
40 

1<2717-12 

93RUT245SL 
A-2 

AP-3150 
45 

K2717.13 

S3RU1'2465L 
A-2 

AP-3160 
50 

1<2717-14 

O3RUT247SL 
A-2 

AP-3I61 
5 

1<2737-I 

Metals: EPA Method 6OlO eScept 
where noted (mg/Kg) Screening Criteria 

Arsenic (Method 7060) 2,3'. 8,4' -- 5 - -- -- 6 

Chromeiuet 39', 430' -- 32 - 43 -- 33 

Lead (Method 7421) 11.7', 400' -- 6 -- -- 5 -- 7 

PHCe: (mg/Kg) Screening Criteria 

TRPH: Method 418.1' UA -- 2,100 53 470 86 1_060 ND(10( 

GRO: Me/bed 6015M' 50-100' -- 169 ND(S) ND(S) 1/0(5) 13 ND(S) 

DRO: Method 6100M' 100-200' -- 2,120 75 372 61 605 N0(10) 

V005: EPA Method 0010/8620' 
(pg/Kg) 

Screesing Criteria 

Trichlcrotscroreethase 23ES' ND(56( ND(55( -- ND(50( ND(50( -- ND(50) 

Chlorobercare 16ES' -- 50(50) - N0(50( 1/0)55) -- ND(50) 

Benceno 2,250', 100-500' Nfl(50( -- ND(50( NO(S0( NO)S0( 1/0(50) 

Tolcere 1.6E6' -- ND(l00) -- 5D(106( 50(100) NO(lOS) ND(1SO( 

Ethy/beezone 78ES' -- 50(100) -- IdO(lOS) I4D(100( ND(100( 50(100) 

Total Xylenen 1.667' -- ND(l,000) -- I/O(lOS) NO(lOS) ISO 1/DoSO) 

Chlorinated Pesticides: EPA 
Method tOtO' (mg/Kg) Scteenleg CrIteria 

4,4'-ODT O IS' 
I I 

PCB5: EPA Method 8080' (mg/Kg) Screening Criteria 

Aroe/or-1254 0.16' ND(l( 1/0)1) NO(i) -- ND(1) 

Page 4 of 15 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 45,5900 

Onrnple Nunrber: 
HIA Boring ldurrrber 

USACE Bonng Nn,rrher: 
Depth (feet): 

Loborotory Sorrrple Nnrnber: 

A000c/nled Dopliceto SrrrpIe: 

93RUT248SL 
A-3 

8E-3161 
10 

P2737-2 

93RUT2490L 
A-3 

AP-3161 
15 

<2737-3 
93RUT2507L 

93RUT2500L 
A-3 

AP-3161 
15 

P2737-4 
93RUT2490L 

93RUT251SL 
A-3 

HP-3161 
20 

/02737-5 

93RU1267SL 
A-4 

AP-3238 
5 

178973 
178976 

93RUT266SL 

93RUT2G8SL 
A-4 

AP-3238 
5 

178974 
178977 

93RL/T267SL 

93RUT2690L 
A-4 

AP-3238 
10 

178975 
778978 

Metelo: EPA Method 6010' eocept 
where noted (erg/Kg) Screeojng Cr/terra 

Arsenio n1ethod 7060) 2.3', 8.4' 7 7 6 6 4.2 4.1 3.7 

ChroedUro 39', 43.8' 40 31 36ß 31 47 31 31 

Lend (Un/hod 7421) 11.7', 40E" 7 7 6ß 7 199E 55E 47! 

PHC5: (log/Kg) Screening Criteria 

TRPH: Mn/hod 418.1' UA 60)10) ND)10) NG(10) 018 1.040 42 

GRO: Method 0015M' 50100r 50)5) I4D(5) 140)5) 60(5) 60(0.1) 5.0 ldD(1.2) 

DRO: Method 6100M' 100-200 ND(l0) ND(1O) -- #0(10) 419E 1840 04! 

VOCs: EPA Method 8010/0020' 
(pg/Kg) 

Sornen/sg Cr/lette 

Trichlorofloorornelhene 23ES' ND(50) ND)50) -- ND(50) 22.800 61,300 90(2.4) 

Chlnrnhenznne i,6E5' ND(50) 80(50) -- ND(50) #0(2.2) 12 140(2.4) 

Benenne 2200', 100500r ND(50) 80(50) -- ND(50) 60(2.7) 140(2.7) ND(3) 

Tn/nero 16ES' ND(100) #0(000) -- 60(100) 60(2.7) ND)2.7) NO(3) 

Elhythnnzene 7.8E5' ND(100) 90(100) -- 80)100) ND(3.3( 60)3.3) 60(3.6) 

Te/el Xy/erec i,6E7' ND(100) ND(100( -- ND(100) 60(33) 3.8 90(36) 

Chlorinated Peslicides: EPA 
Method 8080' (mg/Kg) Sornen/ng Cntnria 

4,4-ODI 0.19' 
I _ _ I _ 0.0080 _ 0.0081 j _ 140(0.003) 

PCB5: EPA Method 8080'(tng/Kg) Screening Crrteria 

_ _ 
Aroclnr-1254 0 16' ND)1( _ ND(i) _ _ No(i) 

J _ 90)0.055> _ 0.130 _ 60(0.055) 

Enge 5 n/iS 

Q 

'o 
H- 



Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559O0 

Sample Number: 
HLA Boring Nrrnrbor: 

USACE Boring Number: 
Depth (feet): 

LaboratoR Sample Nrmrmmber: 

Annaciated Duplicato Saempla. 

93RUT27OSL 
A-4 

AP-3238 
15 

175979 

93RUT2715L 
A-4 

AP-3238 
20 

178980 

93RUT272SL 
A-4 

AP-3238 
25 

175981 

S3RUT273SL 
A-5 

UP-3239 
5 

179043 
179056 

S3RUT274SL 
A-5 

AP-3239 
lO 

179044 
179057 

93RUT275SL 
A-5 

AP-3 239 
15 

179055 
179057 

93RUT2767L 
A-5 

hP-3230 
20 

179045 
179058 

93RUT277SL 

Mercier EPA Method 6045' eocept 
where noted (erg/Kg) Screening Criteria 

Amen/c )lulethod 7050) 2.3', 84' _- - -- -- -- -- 

Clrmommnim,rrr 35' 43_8' -. -- -- -- -- -- -- 

Lead uiethod 742/) 11.7', 4OO 

FtlCs: (mg/Kg) Screening Cr/tenie 

TRPI-t: Method 416.1' UA 35 29 11 
J 

GRO: Method 8015M' 50-100' -- -J ND(1.0) 50(1.0) 117 180 

DRO: Method 8100M' 
100200m 7.7 63 2.240 2,600 

VOCe: EPA Method 8010/8020' 
(pg/Kg) 

Screening Criteria 

Trich/oroiinornmcetharme 2.356' -. -_ -- -_ -- -- -- 

Ch/crobenaeoe 1 6E5' -- -- -- -- -- -- 

Benzene 2,200', 100-500' -_ - -- 50(26) 60(2.6) 60)128) ND)2.8) 

To/cene t.6E6' -- -- -- 50(2.6) ND(2.6) 50)128) ND)2.8) 

Ethylbemmzene 7.885' - -- -- NID(2.6) ND(2.6( 90)128) ND)2.8) 

Total Xy/enen l,6E7' -- -- -- NtD(2.6) ND(2,6) 50)128) 50)2.6) 

Chlorinated Peetictdee: EPA 
Method 0085' (mg/Kg) Screening Criteria 

4.4-DOT 0 19' -- -- 
I I 

PCBS: EPA Method 0080' (mg/Kg) Screening Criteria 

Aroc/or-t254 0.16' 
I I I I I 
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Table D-16 (Cont'd) 
Analytes Detected in FILAs Soil Borings, Building 4559O0 

Sample Niorrber: 
HLA Boring Nri,rrber: 

USACE Bering Number: 
Depth (feel): 

Laboratory Sample Number: 

Aonooieted Dripliocte Sample: 

93RUT277SL 
A-5 

40-3239 
20 

175045 
179009 

93R1JT276SL 

93RUT278SL 
A-5 

AP-3239 
25 

170047 
179060 

93RUT279SL 
A-5 

4P-3239 
30 

179048 
179081 

92RUT280SL 
A-5 

AP-3239 
35 

179049 
179062 

93RUT28ISL 
A-5 

AP-3239 
40 

179050 
179063 

93RUT282SL 
A-5 

AP-3239 
45 

179051 
179064 

93RUT283SL 
A-5 

AP-3239 
50 

179052 
179068 

Metelo: EPA Method BOtO' eooept 
wherO noted (mg/Kg) Screening Cr/teso 

Amonio (Method 7060) 2.3', 9.4' -- -- -- -- -- -- -- 

Chromium 39', 43.8' -- -- -- -- -- -- -- 

Leed (',Set/mod 7421) 11,7', 400' -- -- -- -- -- -- -- 

PHCO: (mg/Kg) Screening Criterio 

TRPH: Method 418.1' UA 

GRO: Method 8015M' 50-10g 95 204 255 109 153 ND)t07) 

DRO: Method 8100M' 100-200' 2,160 1,830 4.920 4,140 2,010 3,480 2,968 

VOCo: EPA Mothod 801019020' 
(pg/Kg) 

Screening Criterio 

Triohloretiiorormmethane 2.366' -- -- -. -- -- -- 

Chlorobeneere 1.605' -- -- -- -- -. -- -- 

Bonzen, 2,205', 100-500' 00(2,8) 60)2.8) ND(298) ND)256) ND(127( ND)273) ND)266) 

Toluene 1.606' 60(2.8) /40)25) ND(268) ND)266) ND(127( ND)273) ND(266) 

EthylbeflZefle 7,8E5' 00(2.9) 90)29) 60(268) dD)266) ND(127) ND)273) N0(266( 

To/el Xyleren 1,607' 90(2.8) N0(2.8) ND)268) ND)266) ND)127) ND(273( ND(266) 

Chlorinated Pesticides: EPA 
Method BOBO' (mg/Kg) Screening Criteria 

4,4-DOT 0 19 -- -- 
I I I I 

OCas: EPA Mnthod 8080' (mg/Kg) Screening Criteria 

Aroclor-1254 0.16' 
I I i I 
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Table D-16 (Cont'cl) 
Analytes Detected in lILA's Soil Borings, Building 45,5900 

SampA rt,m,ber: 
HLA Oormg Number 

IOSACE Earing ber: 
Depth (tool): 

Laboratory SampA Nunrber. 

Aoeociated DuplicaS SampA: 

93RUT284SL 
A-5 

AP-3239 
55 

179053 
179065 

935UT2650 
L 

A-5 
AP-3239 

60 
179054 
179066 

93RU12860 
L 

A-7 
AP-3241 

10 
170216 
179222 

936U12870L 
A-0 

AP-3241 
20 

179217 
179223 

93R1JT288SL 

93R11T288SL 
A-7 

Al-3241 
23 

170218 
179224 

93RL1T2870L 

538U12093L 
A-7 

AP-3241 
30 

179215 
179225 

93RUT290SL 
A-7 

Al-3241 
45 

179220 
179228 

538U1291L 
A-7 

Al-3241 
55 

179228 
179229 

MoLlis. EPA Method 60106 
except othere noted (tnglKg) Sumoenieg Ctlteri.t 

Arei «utothod 7060) 2.3'. 84' -- -- -- -- 

Chromium 35'. 438' -- -- -- -- -- -- -- -- 

Leed (Method 7421) 1 770, 400° - -- -- - -- -- -- -- 

PHCS: (ntg(Kg( Seleening Criterio 

TRPH: Method 478.10 UA - -- - -- -- -- -- -- 

GRO Method 8085M 50-100' 33 64 50(1,0) 706 404 828 1.370 -- 

DRO: Method 8100M' 100-200' 1270 1,660 II 948" 1,410" 2.010" 2,912" 1.600" 

SOCS: EPA Method 801018020' 
(j,glKg) 

Screening Criteria 

Tmnhleroluorornethuoe 2.3060 -- -- -- - -- - -- -- 

Clo5enene 16ES' -- -- -- -- -- -- -- 

8,60cm 2.20)2, 705-500' 50(25) 90(28) 1110(26) 710(643) 610)273) 50(638) 610)527) 710(60) 

Tolueno 1 nEO' 110(251 713(261 50(26) 50(543) ND(27.3) 60(538) 110)527) 50)501 

Olhylbnnuooe 70ES' 50(26) 840(26) 90(26) 840(543) 110)27.3) 50(578) 610)527) NlD(50) 

Total Xyleoeo 1.6E7' 90)26) 50(26) 840(26) 50(543) ND(27.3) 710(638) 610)527) 420 

Chlorinated Peetipidee: EPA 
Method 00000 )mnglltg) Suteeo,Og Criteria 

4.4-DOT 0.19' 
I I I I 

PCBS: EPA Method 8660° 
(054/Kg) 

Screening Criteria 

Aroclor-1354 0.76' 
I I 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559O0 

Sonrple Nonober 
liLA Boring Nenrbnr: 

USACE Boring Nunnber: 
Depth (feet): 

Leberotory Sornple Nonnber: 

Associoled Dopliceto Soniple. 

93RUT2920L 
A-7 

AP-3241 
65 

179221 
179227 

03RUT2935L 
A-6 

AP-3240 
10 

179305 
179316 

93RUT294SL 

93RU1294SL 
A-6 

AP-3240 
10 

179306 
179317 

93RUT293SL 

93RU1295SL 
A-6 

AP-3240 
20 

179307 
179318 

93RUT2965L 
A-6 

AP-3240 
30 

179308 
179319 

93RU1297SL 
A-6 

AP-3240 
40 

179309 

93RUT298SL 
A-6 

SA-3240 
50 

179310 
179320 

93RUT299SL 
A-6 

SA-3240 
54 

179311 
t79321 

Metats: EPA Method 6010' 
00sept whe,e noted (mglKg) Screening Criterio 

Arsenio 7olerhod 7860) 2.3', 6.4' -- -- -- - -- -- -- 

Chronniun 30', 43.8' -- -- -- -- -- -- -- 

Leed (lulethod 7421) 11.7', 400' -- -- -- -- -- -- 

Plico: nsg/Kg) Screening Criterio 

TRPH: Method 416.70 UA -- -- -- -- -- - -- -- 

GRO: Method 8015M' 50-100' 4.4 90(1.1) 80(7.1) 45 3.8 ND(1.0) tdD(1.1) -- 

DRO: Method 9700M' 108-250' 564" 37 458 563 237 -- 6.9 70 

V0C: EPA Method 001 010020' 
ipglKg) Screening Criterio 

Trichloroluoroniethane 2,3E6' -- -- -- -- -- -- -- -- 

Chiorobenzere 1.5E5' -- -- -- -- -- -- -- ND)2 1) 

Benenne 2,200', 
400-500' 

ND)2.6) hD(2.7) ND)2.7) 47 ND(26) 80(2.6) ND)2.6) ND)2.6) 

Tolueno t,6E6' ND(2.6) 60)2.7) NO)2.7) 35 50(2.6) bO(2.6) 80)2.6) ND(2 6) 

EtlrylborzOne 78ES' 80(2.6) 80(2,7) ND(2.7) ND)27) ND(2.6) bO(2.6) ND)2.6) ND(3 I) 

Told Xyleneo 1 ,6E7' ND(2.6) 50(2.7) ND(2.7) 90)27) 21 50(2.6) 90)2.6) ND(3.t) 

Chlorinated Pesticides: EPA 
Method 80000 (mg/Kg) Screening Criterio 

4,4'-DDT 0.79' 
I I I I I I 

PCBn: EPA Method gogos 

(mg/Kg) Screening Criterio 

Arccicn-1 254 0 16' 
I I I I I I 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559O0 

Scorpio Number: 
I-/L.A Borin9 Narnber: 

USACE Boring Nu,nbor: 
Depth (feet): 

Leberalery Oenrple Number: 
Associo/ed Duplicate Sample: 

93RUT2190L 
A-1 

0E-3169 
S 

K2690-1 

93RUT2208L 
A-1 

AP-3159 
10 

(2690-2 
O3RUT221SL 

93RUT22ISL 
A-1 

AP-3159 
15 

(2690-3 
93RU122051 

O3RUT222SL 
A-1 

Ah-3159 
15 

K2690-4 

93RUT223SL 
A-1 

Ah-3159 
20 

(2590-5 

93RUT2245L 
A-1 

Ah-3159 
25 

(2690-6 

93RUT2255L 
A-1 

tIF-3159 
30 

/12690-7 

SVOCS: EPA Method 6270' (erg/KO) Screening Criterie 

bis(2-Elhylhenyl)phthalate 46' -- -- -- 

Anidando 2.3E6' 

Fluorone 3/0' -- 

2-Methylnephthalere UA 

Naphihalene 310' 

Number o) TICs N/A -- -- - -- 

Sant n/estimated TIC concentrations NIA 

Other: Method D4129-92M' )%) Screeeing Criterio 

Tn/al Organic Carbon NIA 
J 

012" 
J J J J 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559Q0 

Sample Number: 
I-/LA Boring Normrber: 

IJSACE Boring Number: 
Depth (toot); 

Laboratory Sample Norrrber: 
Anonlod Sup/loo/o Somople' 

93RUT2260L 
A-I 

AP-3159 
35 

(2690-g 
93RUT227sL 

93RUT227SL 
A-I 

AP-3t55 
35 

62690-5 
93RUT226SL 

93RUT228SL 
A-t 

AP-3159 
40 

62690-10 
93RUT229S1 

93RU12295L 
A-t 

AP-3159 
40 

K2690-1l 
93RUT2260L 

93RLrT230SL 
A-I 

AP-3159 
45 

62590-12 

93RU1231SL 
A-I 

AP-3159 
50 

62690-13 

93RUT232SL 
A-2 

AP-3160 
5 

62717-1 

SVOCs: EPA Method 8270° (mg/Kg) Screening Criteria 

bís)2-Ethylhonyl)phthalate 4.6' 50)03) 50(03) - -- - -- ND(0.3) 

Anffrrauene 2.3E6' IID(0.3) ND(0.3) -- -- -- 50(0.3) 

Flmmorene 310' 50(0.3) ND(0.3) - -- 
ND(0,3) 

2-Melhylmraphthalone UA N0(0.3) 50(0,3) - -- ND(0 3) 

NapS/ha/one 310' 50(0.3) ND(0 3) -- -- -- -- ND)0 3) 

Number of TICu NIA O O -- -- -- -- O 

Sum of entimated TIC concerlraliore NIA O O -- O 

Other: Method 0412g_gOMa (%) Screening Criteria 

Total Organ/n Carbon NIA 
I I I I I 

O 17'° 
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Table D-16 (Cont'd) 
Anafytes Detected in HLA's Soil orings, Building 4S59O0 

«empIo Nereber: 
-f/A hering Number: 

USACE Boring nrber: 
Cop/h (feet): 

Leborhtory Oornple Number 
AnnociAted Copierete Seerp/e: 

95RUT2345L 
4-2 

AP-3(60 
IO 

«2717-2 
93RLiT235S1 

93R0T2353L 
A-2 

AP-3160 
10 

«27/7-3 
93RUT234SL 

93R0T23601 
A-2 

AP-3160 
IO 

/727/7-4 
S3RUT237SL 

93RUTS37SL 
A-2 

AP-3160 
tO 

/72717-5 
93RUT2363L 

93R(JT2SSSL 
A-2 

AP-3060 
22 

«2717.6 
B3RUT239SL 

93RUT239SL 
A-2 

47-3/AO 
20 

«2717-7 
93RUT23ESL 

93RUT2400L 
A-2 

47-3160 
25 

«2117-8 
93RUT241SL 

500Cc: EPA Method 8270e (erg/Kg Scrreeoie« ColeeS 

bin(2-Ethylheey>phtheloie 46° -- -- N0(0.3) -- - -- -- 

Art/eoceno 2.3E0° -- NO/O 3) -- -- - -- 

Fluorene 310° -- «0(0.3) -. -- -- 

2-Methylnepirt/reiene UA -- -- «0(0.3) -- -- -- 

Np/rihelene 3/0° «0(0.3> -- -- -- -- 

Number of TICn «(A -- -- 20 -- -- -- -- 

Sure of eSime/ed TIC coecentretiorme N//h -- -- 26.4 - -- -- -- 

Other: Method 04129.t2M° (16) Screening Criterio 

To/el Or«eeiu Coebee N/A _____ -- U-Ib" 
f ___lii 

Poge 120119 



Table D-16 (Contd) 
Analytes Detected in HLAs Soil Borings, Building 4559Q4 

Sample Number: 
HLA Poring Number: 

USACE Boring Nor,tmr: 
Depth (feel): 

laboratory Sample Number: 
Anoerleted Oup)iole Sample: 

93RUT24ISL 
A-2 

PP.3160 
25 

K27l7-9 
93RUTZ4SSI. 

93RUT242SL 
A-2 

PP.3160 
30 

1(2717-IO 

93RUT243S1. 
A-2 

AP-3160 
35 

(2717-Il 

93RUT244S1. 
A-2 

6F-3160 
40 

1<2717-12 

93RUT24SSL 
A-2 

66-3160 
45 

1<2717-13 

93RUT24GSL 
A-2 

AP-3160 
50 

1<2717-14 

93RUT247SL 
A-3 

AP-3161 
5 

1<2737-1 

SVOCs: EPA Method 527O (mgfl(g) Screening Criteria 

b/o)2-Elhylhexy(phthaloto 4.6 -- - -- -- -- -- -- 

Arrthracere 2.3E6' - -- - - -- - - 

Floorene 3l0 -- -- -- - -- - 

2-l4ethylnophttrolene UA -- -- -- -- -- -- -- 

Nap/abalone 3l0 -- -- -- -- -- -- -- 

7/archer of TICa N/A - -- -- -- -- -- 

Sum of oclimaled TIC conoontrationc N/A -- - -- -- -- -- -- 

Other: Method D412t-82M' 1%) ScreenIng Criteria 

Total Organ/a Carbon N/A 
I I I 

C 



Table D-18 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559O0 

Sonrple Nomber: 
lILA Boring Nurrnber. 

USACE Boring Norober: 
Depth (feet): 

Loborotory Sernple Nonnber: 

Ascocofed Doplicofe SropIe. 

93RUT2480L 
A-3 

AP-3161 
10 

K2737-2 

93RU72490L 
A-3 

8P-3161 
15 

42737-3 
83RU12500L 

93RUT2500L 
A-3 

8e-3161 
15 

42737-4 
938UT249SL 

934UT251SL 
A-3 

AP-3161 
20 

42737-5 

93RUT267SL 
A-4 

AP-3238 
5 

175573 
178876 

93RUT2685L 

93RUT268SL 
A-4 

AP-3238 
5 

778974 
778977 

S3RUT267SL 

93RUT2695L 
A-4 

AP-3238 
lO 

178975 
178978 

SVOCs: EPA Method B27O (mgiISg) Screening Criterio 

bis(2-Ethylhecy»phthdote 4.& -- 80(0.3) - -- 0,210 ND(0.358) 

Anthrocene 23E6 90(03) -- -- ND(0.364) ND(0.358) 

Floorene 310 -- NO/O 3) -- - ND(O364) ND(0.358) -- 

2-Methytrrophthalene JA -- 80(0.3) -- ND(0.364) ND(0358) -- 

Nephlhtone 310 -- 90(0.3) -- ND(O.364) ND(0.358) -- 

Nonrber of TICr N/A -- O -- -- 20 0 

Soro of ectiroeled TIC concentrelrone NIA -- O -- 712 o 

Other: Method D4129-82M (N) Screening Criterio 

Totel Orgenic Cerbor NIA 0.17' 075 

Peye 74 0719 



Table D-16 (Cont'd) 
Analytes Detected in ElLA's Soil Borings, Building 4559O0 

Sample Nrmnmber: 

FILA Boring Number. 
USACE Boring Nornber 

Cop/h (feet) 
Laboratory Sample Number: 

Anaoc,ated Dupimoare Sample: 

93RUT2705L 
A-4 

AP-3238 
75 

170975 

93RUT2715L 
A-4 

AP-3238 
20 

178950 

93RUT272SL 
A-4 

AP-3238 
25 

178981 

935L.1T2735L 
A-5 

AP-323g 
5 

179043 
97805g 

93RUT2745L 
A-5 

AP-3239 
10 

179044 
179087 

93RUT2755L 
A-5 

AP-3239 
15 

179055 
179057 

I 93RUT276SL 

I A-5 

I AP-3239 

I 20 

I 179045 
978088 

L3RUT277S 

SVOCO: EPA Method 8270' (mg/Kg) screening Criteria 

bic(2-Ethylheoyl)phthalale 4.6' - -- -- -- - ND(0.352) -- 

Anthroceno 2,3EB' -- -- -- -- -- ND(0.352) -- 

Floorene 310' -- -- -- -- 0256 -- 

2MethyInaphrhalene LIA -- - - -- -- 140(0,352) 

Nophthalene 310' -- -- -- -- -- ND(0352) -- 

Nonrber otTiCo NIA - -- -- -- 19 -- 

Son, et entiemated TIC corcentratiors NIA -- -- -- - -- 13.8 -- 

Othet: Method D4128-52M' (14) Screening Criteria 

Total Organic Carbon NIA 
I I I I 

0.34 -- 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559O0 

Sample Noomber. 
I/LA Baring Nurmmber 

USACE Borirmg Nonmber 
Depth (feet): 

Laboratory Surrmpte Plumber 

Accociuted Duplicato Sample: 

93RUT277SL 
A-5 

AP-3239 
23 

379046 
179359 

93RUT276SL 

93RU12785L 
A-5 

AP-3239 
25 

179047 
179060 

93RUT279SL 
A-5 

SA-3239 
30 

179046 
179061 

93RUTZOOSL 
A-S 

AP-3239 
35 

179049 
179062 

93RUT28ISL 
A-5 

AP-3239 
40 

179050 
179063 

93R1JT202SL 
A-5 

AP-3239 
45 

179051 
179064 

93RUT2035L 
A-5 

AP-3239 
50 

179052 
175066 

SVOCo: EPA Method 02T0 (mg/Kg) Screnig Criterio 

bio(2-Etlmytheoyt)phlhOIoto 4.6 -- -- ND(0.346) 

Anthranene 2.3E6' - -- 1,100 

Floorerme 310 -- -- 9.010 

2-Methylnaphthalere UA -- 0.280 

Nap/mI/maleno 310 -- -- -- 0.982 

Noerber of TICo N/A -- -- -- 20 

50m of en/momotod TIC ourmneetrotionc N/A 35.7 

Other: Method D4129-82M (%) Screening Criterio 

Total Orgamm/o_Carbon N/A 
j I i 

-- 0.32 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559O0 

Sornple Nc,nber: 
-ILA Boring Ncnnbnr: 

USACE Boring Noonbor 
Depth (feeI) 

Laborotory SnrpIo Nrrnrber: 

Annocioled Ouplicete Sonnpin: 

93RUT2845L 
A-5 

AP-3239 
55 

179053 
179065 

936UT285SL 
A-5 

AP-3239 
60 

179054 
179066 

93RU1286SL 
A-7 

AP-3241 
10 

179216 
179222 

936UT287SL 
A-7 

AP-3241 
20 

179217 
179223 

93RUT286SL 

S3RUT2O8SL 
A-7 

AP-3241 
20 

179210 
179224 

935UT287SL 

936UT289SL 
A-7 

AP-3241 
30 

179219 
179225 

93RUT290S 
L 

A-7 
AP-3241 

45 
179220 
179226 

93RUT2S1SL 
A-7 

AP-3241 
55 

179226 
179229 

SVOCO: EPA Method 8275r 

(mgFKg) 
Screening Critnr:e 

bic(2-Ethythexyl)phthclate 4 6 -- -- -- -- -- 

Arrthrccere 2.3E6 -- -- -- -- -- -- -- 

Floorere 310 -- -- -- -- -- -- 

2-Molhylnophthalone UA -- -- -- -- 

Nophlhclene 310 -- -- -- -- -- -- -- -- 

Nonnben cf TICo NIA -- -- -- -- -- -- -- 

Soro of eslirrneted TIC 000centreti000 NIA -- - -- -- -- -- -- -- 

Other: Method D4129-92M (NI Screening CeiIer:o 

Total Organic Carbon NIA 
I 

542 032 j 

I 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559Oe 

Sample Narober 93RUT2925L 93RUT2930L 93RUT294SL 93RUT2955L 93RUT296SL 93RUT2975L 93RUT298SL 93RUT299SL 

FILA Borirmg Nmmomber: A-7 A-6 A-6 A-6 A-6 A-6 A-6 A-6 
USACE Boong Nmmnmber AP-3241 AP-3240 AP-3240 AP-3240 AP-3240 AP-3240 AP-3240 AP-3240 

Depth (feet) 65 IO 10 20 30 IO 50 54 

Laboratory Sample Nanmber 179221 179305 179306 179307 179308 179305 170310 175311 

179227 179316 179317 179318 175319 179320 179321 

Assooted Dmmpl:oaIe Sample: 93R1JT294SL 93RUT293SL 

SVOCo: EPA Method 9270 Sol000iflg CrIteria 
(nrgtkg) 

b:s)2-E:hylhroyl)ph:ha)ate 4 6 -- N0(0 364) 

Arlhracene 2 3E6 50)0 364) -- 

Fluomene 310 90(0 364) 

2-Mnthylnaphthalene UA -- 90(0364) 

Naphthalene 310 -- ND(0364) 

Nornber nl liCo NIA -- 18 

Door nl entromoled TIC N/A -- 129 

Other: Method D4l29-82M ScreenIng CrIterIa 
(74) 

Total Olgarric CarEno 7)/A -- 025 
I 
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Table D-16 (Cont'd) 
Analytes Detected in HLA's Soil Borings, Building 4559Oa 

Notes 

Data obtained from FILA 1994a. 
° Unless otherwise noted, analytical method is from U.S. Environmental Protection Agency, SW-846, edition 4, 1990 

Alaska Department of Environmental Conservation modification. 
American Society of Testing and Materials (ASTM) method. 

e Screening criteria one-tenth of the EPA Region 3 Risk-Based Concentrations for Soil (EPA 1995b). 
Screening criteria ADEC USI soil cleanup levels (ADEC 1995). 

° Screening criteria 95 percent upper tolerance limit background concentrations (E&E 1996). 
h Screening criteria EPA's cleanup standard for lead in soil (Wilkening 1995). 

Shaded values exceed screening criteria 

Data Qualifiers 

* = Resut is from analysis of a diluted sample. 
= U.S. Army Corps of Engineers' (USACE's) Chemical Quality Assurance Report (CQAR) recommends considering analytical result 

an estimate due to lack of matrix spike or laboratory control recoveries. 
a = The surrogate for this sample was diluted out; therefore, the quality of the data could not be concluded. 

ß = USACE's CQAR recommends considering analytical result an estimate due to relative percent difference failures. 
= USACE's CQAR recommends considering analytical result an estimate due to matrix spike or matrix spike duplicate recoveries 

outside acceptance criteria. 

Key; 

-- = Analysis not performed. 
% = Percent by weight. 
DRO = Diesel-range organics. 
GRO Gasoline-range organics 
mg/Kg Milligrams per kilogram. 
N/A = Not applicable. 
ND = None detected at or above the method reporting limit (method reporting limit is listed in parentheses). 
PCB5 Polychlorinated biphenyls. 
PHCs = Petroleum hydrocarbons 
TICs = Tentatively identified compounds. 
TRPH = Total recoverable petroleum hydrocarbons. 
UA = Unavailable. 
pg/Kg = Micrograms per kilogram 
VOCs = Volatile organic compounds. 
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Table D-17 
Analytes Detected in EMCON's Soil Borings, Building 4559O0 

USACE Borteg Number: 
Sarepte Number:' 

Depth (feet) 
Associated Dupircate Sarrrple 

AP-3384 
2250L 

30 

AP-3384 
235SL 

60 
236SL 

AP-3364 
236SL 

60 
235SL 

AP-3385 
243SL 

30 

AP-3366 
I 221SL 

60 
222SL 

AP-3356 
222SL 

65 
2215L 

AS-3387 
3330L 

5 
334SL 

AS-3387 
334SL 

5 
333SL 

PHCS: (mg/Kg) Screening Criterie 

GRO )Irlethod 8015M') 50-700' 14(5) 8)5) 60(1) 270)5) 6)5) 8(5) 372)5) 214(55) 

DRO (Method 8100M') 100-200' 7,100(50) 405(10) 216(21) 4,400(10) 768(10) 156(10) 1,590(50) 1,180(43) 

VOCs: EPA Method 8260' (pg/Kg) Screening C,iteria 

Acetone 7 8E5' ND(t2,500( 52(50) 20(70) ND)t2,500) 52(50) ND(50( ND(12,000) ND/SO) 

Methy/erre Chloride 0500 N0(2,S00) ND(10) 57)52) ND(2.500( ND)l0( NO/lo) 50(2,500) 50(25) 

c.Xyfono / 607' NA NA ND(52( 740(5,000) 740(20) NA N.A ND)25) 

1,2,4-Trrmothylberzerro 39ES' ND(5,090) 50)20) 50(5 2) ND(5,000( ND/20) ND(20( 740(5,000) 1/0(25) 

l,3,S-Troeethylbeezene 39ES' ND(5,000) 50)20) ND)5.2) 50)5,000) ND)20) ND)20) ND)S,000) N0/25) 

Naphthalene 31ES' NO)5,000) ND(20( ND)5.2) 50(5000) N0)20) NO)20) '40(0,000) Sdd(25) 

sec-Octp/beeene 7.8E4' ND)S000) I4D)20) 50)5.2) 50(5,000) 50)20) 50)20) ND(S,000) 50)25) 

p-lcopropy5olrreco 5/A fdA NA 50)5.2) NA NA NA ND(5,000) 275)25) 

Isopropylbeozerro UA 50(5,000) 50)20) 50)5.2) 50)5,000) 50(20) ND(20) 50(5,000) 50)25) 

rr-Propylbeyzerme UA 50)5,000) 140)20) 50)5.2) 50)5.000) 50)20) ND(20) N0)S,000) 707)25) 

Tccldctoelllarre 1100' NA NA NA NA NA NA ND(t,200) NA 

7,t,2-Trichloro-t2,2-'l'rilruoroetharre 168' NA NA NA NA NA NA NA NA 

Etbylbeozerre 78ES' NA NA NA NA NA NA NA NA 

Total X9leoes 1 607' 5/A NA NA NA NA NA NA NA 

Total BTEX 1.5E4 NA NA NA NA NA NA NA IdA 

MetcIor EPA Method 6090 eooept 
where ooted' (erg/Kg) Screening Ctlte,ia 

Arcedo (Melhod 7060) 2 3', 8 
4r NA NA NA NA NA NA NA NA 

Bat/uro 950' 092 NA NA NA NA NA NA NA NA 

Cadmium 3.9', 22 NA NA NA NA NA NA NA NA 

Chrorrrrrrmn 39', 43 8 NA NA NA NA NA IdA NA NA 

Leod (Method 7421) 117 400 NA NA NA NA NA IdA NA NA 
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Table D-17 (Cont'd) 
Analytes Detected in EMCON's Soil Borings, Building 45-590' 

USACE Boring Somber: 
Sornple Nonrber 

Depth (tent) 
Anocinted DopIicte Sanmple: 

AP-3387 
336SL 

25 
337SL 

AP-3387 
3370L 

25 
336SL 

AP-3387 
3435L 

65 

AP-3387 
3455L 

95 

AP-3387 
8O1SL 

/04 

AP-3387 
347SL 

105 

AP-3388 
3485L 

26 

AP-3388 
349SL 

30 

PHCo: (mg/Kg) Screening Criterio 

050 olethod 8015M°) 50-100° 133(5) t73(5) ND(5) ND(5) NA 381( 256(5) ND(5) 

ORO 1h d 8100M') 100 200 2 200(10 1 370(50) 895(10) 3300(10) 2 310(10) 1 810(10) 2200(10) 183(10) 

VOCe: EPA Method 8260' (pg/Kg) Screening Cnterie 

Acetone 7.8E5' ND(/2,000) ND(12,000) ND(6,200) N0(12,000) NA ND(13,000) ND(13,000) N0(50) 

Methytene Ch/nt/de 8500' 50(2,500) ND(2,550( 00(1200) ND(2,500) NA 90(2,600) ND(2,600) 140)10) 

o-Xylene 1.6E7' NA NA NA NA NA NA NA NA 

l,2.4-Tminrethylbeozeno 3.9E5' ND(5.000( NO(5,000( N0(2.500( ND(5,000) NA ND(5,200( ND(5,l00) ND(20) 

l,3,5-TAeret/rylbenznne 3.9E5' ND(5,000) 50(5000) 50(2500) ND)5000) NA 80(5200) ND)5,l00) ND)20) 

Neph/he/ene 3,165' 50(5,000) ND(5,000( 110(2,500) 50(5000) NA 50(5200) ND(5,100) 50(20) 

nec-Butylbnrrznne 7.8E4' ND(5,000) ND(5,000) 110(2,500) 50(5,000) NA 50(5.200) ND)5.100) 50(20) 

p-/copropyltoloene UA 50(0,000) ND)5,000) 50(2,500) ND(5,000) NA 50(5,200) ND(5,100) ND(20( 

Isopropylhencenn UA ND(5,000) ND(5,000) N0(2,500( ND(5,000) NA 50(5200) ND(5,100) ND(20( 

rr-Propy/bnnznee UA ND(5,000) ND(5,000( ND(2,500) ND)5,000) NA ND(5,200) ND(5,100) ND(20( 

Tr:chloroethonn 1100' ND)5,000) ND(1,200) ND(620) ND(1,200) NA ND(1,303( ND(t,300( ND(5) 

1,l,2-Trichtoro-L2,2-Trffluoroo/henn lES' NA NA NA NA NA NA NA NA 

Ethylbonzenn 7.55' NA NA NA NA (,670(50) NA NA NA 

To/el Xylerreo 1.6E7' NA NA NA NA 1,810(50) NA NA NA 

To/el BTEX l.5E4' NA NA NA NA 15,770 NA NA NA 

Moto(s: EPA Method 6010 except 
where noted' (mg/Kg) Screening Criterio 

Arnenic (Mo/hod 7x50) 2.3', 8.4 NA NA NA NA NA NA NA NA 

Borken 550', 89.2 NA NA NA NA NA NA NA NA 

Codrniorn 3.9', 2.2 NA NA NA NA NA NA NA NA 

Chrornionr 35', 43.8 NA NA NA NA NA NA NA NA 

Leed (Me/hod 7421) 1l.7, 40 NA NA NA NA NA NA NA NA 

Poge 2 o/ 6 



Table D-17 (Contd) 

Analytes Detected in EMCON's Soil Borings, Building 4559Q0 

OSACE Bore8( Nonebeo 
Sereple Nonber° 

SepIA ((eel). 
Asoocoeted Dophcete Seropte: 

AP-3388 
350SL 

80 

AP-343RF 
393SL 

(00 

AP-344O 
I 40800 

30 

AP-344O 
4095L 

40 

AP-3440' 
41OSL 

50 

AP-3440' 
4115L 

50 

AP-3440 
413SL 

80 

WI-i 
4145L 

35 
S1ARI4SL 

PHC5. ),nglkg) Screening Critefla 

GRO (Method 8015M') 52_100e ND(5) J 60(11) NA NA 50(1) NO(i) ND(il) NA 

ORO (Method 8100M') 100-200' 800) 1 217(45) N0(4 2) 12(42) NA 50(42) ND(4 2) 4,130(220) 

VOCe: EPA MethoR 8260' (pglKg) Screening CriMea 

Acetone 7.8E5' ND(50( ND)it) NA NA 50(10) ND(i0) No(i)) NA 

Merhplone Cbk,A4o 8500' 81000) 05(55) idA NA 8(0(5.3) 8(0(53) 50(54) NA 

o-XyAoe 1.6E7' NA N0(55) NA NA 8(0(53) ND(5 3) ND(5 4) NA 

1,2,4-Troro:lhylteeoeer:e, 39ES' ND)20) 50(55) NA NA 50)53) 50(53) ND(54) NA 

1 3.5-Tdieethy(beezele 3.9E5' 8(0(20) N0)5 5) NA NA 8(0(5 3) ND(A3( N0(5 4) NA 

Nephtlie)eoe 3 lES' 8(0(20) 50(55) NA NA ND(5 3) 50)53) 50)5.4) NA 

oeo.60tylbenlene 7.8E4' 810)20) 00(55) NA NA 8(0(5.3) N0(S.3) ND(5 4) NA 

p-Ioopropyltoluene UA 8(0(20) NO(5 5) NA NA N0(1 7) 50)5.3) 50(54) NA 

tsopropylbeonooe UA ND(20( 00(5.5) NA NA ND(5.3) 00)8.3) ND)5 4) NA 

o-Propylbeeeeoe lIA 8(0(20) 50)55) NA NA NO5.3) 50)63) 00)54) NA 

Te:oh)oroethooe 1100' NO(0) NA NA NA 15(53) 16(5.3) 13(5.4) NA 

ti,2-lriehl000-1,2,2-TrilIoornetheoe 1080 814 NA NA (IA NA NA NA NA 

Ethylbeozerlo 7 85' NA lIA NA NA NA NA NA NA 

Tole) Xyleoeo i 007' NA NA NA NA NA NA NA NA 

Total BTEX l.5E4' NA AA NA ISA NA NA NA NA 

Metelo: EPA Method 6010 oSoept 
where noteN' (m011Ig) Screening Criterio 

Arserio (Method 7060) 2 3', 8.4: NA NA NA NA NA NA NA NA 

Oeeooe 550',892 NA NA NA NA NA NA NA NA 

Cednljurrr 3.9', 2.2: NA NA NA lIA l'lA NA NA NA 

Chroreooni 38', 438' NA NA rdA IdA NA NA NA NA 

Lead (Method 7421) 11 7, 4501 NA NA NA NA ÑA NA NA NA 
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Table D-17 (Cont'd) 
Analytes Detected in EM CON'S Soil Borings, Building 45-590' 

USACE Boring Nerober 
Sample Nitoiber.' 

Depth (1ee/) 
Associated Dimphoate Scempio: 

SW-i 
814SL 

30 
4I4SL 

WI-I 
914SL 

30 
414SL 

WI-i 
diSSI 

00 

MPA 
416SL 

35 

MPA 
417SL 

75 

[ MPB 
4180L 

35 

MPB 
419SL 

75 

MPG 
420SL 

12 

Cc: (rag/Kg) Screening Criteria 

RO (Method 8015M5) 50-100' NA NA NA 0/A NA NA NA 488(110) 

RO (Method 8105M5) 100-200° 4,375(220 1,400(220) 1,530(220) 7.170(220) 100(42) 4.9(4.2) 0/0(4.1) 158(42) 

VOCe: EPA Methed 8260' (pg/Kg) Screening Criteria 

Acetone 78ES' NA NA NA NA NA NA NA ND(170) 

thy/one Chloride 8500' NA NA NA NA NA NA NA ND(53) 

Xylnne i.6E7' NA NA NA NA NA NA NA 191(53) 

,4-Trimnethylboczece 3.9E5° NA NA NA NA NA NA NA 1,490(53) 

.5-Trirnelhytbeozeime 39ES' NA NA NA NA NA NA NA 2,230(53) 

phthelene 3.105' NA NA NA NA NA NA NA 329(53) 

c-Biitytbenzemme 7.804' NA NA NA NA NA NA NA 159(53) 

p-lcopropyftoluene UA NA NA NA NA NA NA NA 350(53) 

Inopropylbeceene SA NA NA NA NA NA NA NA 127)53) 

n-Pmopylbonzeno SA NA NA NA NA NA NA NA 278(53) 

Tm/chloroethare 7100' NA NA NA NA NA NA NA 371(105) 

I,7,2-Tr/shlcro-1,2,2-Tritiioroe/hane lEO' NA NA NA NA NA NA NA NA 

Ethylbenenne 7.05' NA NA NA NA NA NA NA NA 

Total Xylenen I 6E7' NA NA NA NA NA NA NA NA 

Total 0TEX 1.5E4° NA NA NA NA NA NA NA NA 

Metals: EPA Methed 6010 eecept 
where neted' (mgtkg) Screening Criteria 

Arcan/o (Mn/hod 7080) 2.3', 8.4 NA NA NA NA NA T NA NA 6(0.5) 

Eat/item 550', 89.2: NA NA NA NA NA NA NA 53(2) 

Cedro/orn 3.9', 2.2: NA NA NA 1/A 1/A NA NA 3.6(2) 

Chroniiormr 39', 43.8: NA NA NA NA NA J NA NA 37(2) 

mad (Mn/hod 7421) l7.7, 40d NA NA NA NA NA 
J 

NA NA 75)0.2) 
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Table D-17 (Cont'd) 
Analytes Detected in EMCON's Soil Borings, Building 45-590° 

USACE Boring Niirrrber: 
Scorpio Ncnrber:° 

Depth (feet) 
Associo/ed Deplic-ete Scerpie. 

MPD 
421SL 

12 

MPD 
422SL 

18 

MW-4 
452SB 
15-17 

MW-4 
453SB 
50-52 
454S6 

MW-4 
45428 
50-52 
453SB 

MW-4 
456SB 

102 

PACe: (mg/Kg) Screening Criterio 

GRO (Method 8015M°) 50-100k NA NA ND(1( 14D(1( ND(/) ND(I.I( 

DRO (Method 8100M0) 100-200 6.2(43) 60(4.2) 19(4/) 50(4.2) 25(42) 12(4 4) 

V005: EPA Method t2t0 (pg/Kg) ScreenIng Criteria 

Acetone 76E5° NA NA ND(10) NO(10( 50(10) 13(11) 

Me/hymen Chloride 8500° NA NA NO(5.2( ND(5 2) NO(5 2) ND(5.5( 

o-Xyinoe 1SEP NA NA ND(5.2) ND(5.2( 60(52) 50(5.5) 

i ,2,l-Trirrcethylbeczerre 3 gEM NA NA ND(5.2) ND(5.2) ND(5 2) ND(5 5) 

1 ,35-Trerrn/hylbnrzerie aSES° NA NA ND(52( ND(S.2) 00)52) ND(5.S( 

Noph/holene 3.1E5° NA NA ND(5.2( ND(5.2( ND(5 2) ND)5.5) 

seo-5oiylbneene 7.8E4° NA NA ND(5.2) ND(5,2( ND(5 2) ND(5.5( 

p-lsopropyfo(oene UA NA NA 50/5.2) ND(5.2( ND(5 2) ND(5 5) 

Isopropylbenzern UA NA NA 50)52) ND(5 2) N0(5.2) ND(5,5( 

r-Propylberizene UA NA NA 50(5 2) ND)5 2) 50(52) 50(5.5) 

Trichloroelhono 1/00° NA NA NA NA NA NA 

1,1.2-Trich(oro-1.2,2-Tni//coroe/heee 1ES° NA NA NA NA NA NA 

Elhylberzene 7 85° NA NA NA NA NA NA 

To/el Xytenes I 6E7° NA NA NA NA NA NA 

Total BTEX i 5E45 NA NA Nit NA NA NA 

Metals: EPA Me/Nod 6010 except 
Where neted (mg/Kg) Screening Criteria 

Arsenic (Method 7060) 23°. 84' NA NA NA NA NA NA 

Bcnicrrr 550°, 89.2' NA NA NA NA NA NA 

Codrnnicrrr 3.9°. 22' NA NA NA NA NA NA 

Chrnrrricrrr 39°, 438' NA NA NA NA NA NA 

Leed (Method 742/) 11.7'. 40g NA NA NA NA NA NA 

Po1/n 5 0/ N 

oc 



Table D-17 (Cont'd) 
Analytes Detected in EMCON's Soil Borings, Building 45-590 

Notes 

Data obtained from EMCON 1994b. Release Investigation Report and Corrective Action Plan, Building 45-590, Fort Richardson. 
b Sample number prefixes of 93FRU or 94FRU have been omitted for brevity. 

Unless otherwise noted, analytical method is from U.S. EnviroOmental Protection Agency, 8W-846, edition 4, 1990. 

Alaska Department of Environmental Conservation modification. 

EMCON boring FRU-60/MW-2. 
EMCON boring FRU-61/MW-3. 
Screening criteria one-tenth of the EPA Region 3 risk-based concentrations for soil (EPA 1995a). 

h Screening criteria ADEC UST soil cleanup levels (ADEC 1995). 

Screening criteria 95 percent upper tolerance level background concentrations (E&E 1996). 
J EPA's cleanup standard for lead in soil (\Nilkening 1995). 

Shaded values exceed screening criteria. 

Key: 

STEX Berizerie, toluene, ethylbenzene, and xylenes. 
ORO Diesel range organics. 
GRO Gasoline range organics. 
mg/Kg Milligrams per kilogram. 
NA Not analyzed. 
ND Not detected above the reporting limit shown in parentheses. 
PHC5 = Petroleum hydrocarbons. 
UA Unavailable. 
pg/Kg Micrograms per kilogram. 
V005 = Volatile organics compounds. 

Page o nib 

'C 



Table D-18 
Volatile Organic Compounds Detected in Groundwater Samples, Building 45-590 

Moiirtoeing Nell 
Norreber 

Soerple 
Dote 

Sorrrple 
Noerber 

EPA Method Norobero (8240/0260) 

VOC Coeotrotoe )pg/L) 

Tetrochioroetherre 
(PCE) Acelooe Chlorotrrrro 

irleIhyl-looboiyl 
Ketorre 

AP3387 4/7/94 94FRU3540AT 8 3(05> 4(2) 0 5(0 5) 3(2) 

12/i/94 94FRU557WG 11(5) ND)10) 00(5) 00)10) 

AP3397r 1/30/55 9405PL134NA 13)5) NO(lOS) NC(S) NA 

AP3357 3/14/95 95FRU5O7V 14(2) ND/iC) ND/2/ ND/IC) 

AP3435 6/16/94 9400U404WT 72)1) ND/i) ND/i) ND)l) 

AP343S 11/30/94 94FRU5535413 10)5) ND)I0) ND(5) 140)10) 

AP3439 )Dupliooic)r 11/30/94 94FR0554WG 99(5) ND)i0) ND(5( 140)10) 

AP3439 )SpliiY 11/30/94 94F8U555/NG 51)5) NO(lOS) ND(S) 140)50) 

Ap3439 1/30/95 94FRPL15WA 11)5) NO(lOS) 140)5) NA 

AP3439 3/14/95 95FRU563WG 9)2) 00(10) ND)2) ND)10) 

AP3430 (Doplioete)r 3114/99 900RU0600153 10)2) ND)10) 50(2) N0)iO) 

AP339 )0plrl) 3/14/55 95FRU564/NG 98)07) N0)I0) ND)0 8) NA 

AP3440 7/7/94 94FRUA5OINA 6.4)5) NO(i) ND)1) ND)l) 

AP3440 12/i/94 9SFISUS56WI3 93)5) ND)90) 140(5) ND)i0) 

Apo44Or 1/30/95 94F15PL14W.A 11)5) 140)100) 90)5) NA 

AP344Or 3/14/55 95FRU566WG 12)2) 00)10) IJD)2) 140)10) 

AP3441 7/25/94 94FRU457/NG NO(i) NO(i) 1.3)1) NOII) 

583441 11/30/94 S4FRUN52ING 80)5) ND)10) 60)9) 60)10) 

AP3441 3/13/95 95FR5562WG 60(2) NO)iO) 3(2) ND)iO) 

Soteesrrg Crierio M 1000.0 i8C 

Poge 1 012 
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Table D-18 (Cont'd) 
Volatile Organic Compounds Detected in Groundwater Samples, Building 45-590 

Notes: 
O Project laboratories April through August 1994 (CAS Kelso, NET Pacific) 
b Project laboratory November and December 1994 (NET Pacific). 

QA laboratory November and December 1994 (CAS Kelso). 
Project laboratory March 1995 (CAS Anchorage). 
Value indicates serri of concentration of bromodichloromethane, dibromochloroniethane, bromoform, and chloroform. 
Sample collected by USACE (1995). All others collected by EMCON (1995d). 

° Screening criteria Maximum Contaminant Levels (EPA 1 995a) 
h Screening criteria EPA Region 3 risk-based concentrations (EPA i 995b). 
Reporting limits indicated by parentheses. 
Shaded values exceed screenin9 criteria. 

NA Not analyzed. 
ND = Not detected above reporting limits. 
pg/L Micrograms per liter. 
VOC Volatile Organic Compound. 
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Table D-19 
Metals Detected in Groundwater Samples, Building 45-590 

Morr,lo,,rg Well 
Noerber 

Se,eple 
Dole 

Sornyle 
Number 

EPA Mel/ed No,eber 

7060 60706 AOICA SOlDA 7421 7470 
J 

7740 6010A 

Tobt Metol/rmmq/L( 

Arsen< 6er<er Cvdus,urs, Chroerrer, 
] 

Lerd Mermemy OeleOoer 0,5er 

A63387 4/7/84 94FRU3S4WT 0015(0005) 014(0005) 90(0 003) 0029(0 005 O'Jt0)0.002) ND(0 0005) 413W 005) ND(0 Dl) 

AP33875 12/1/94 94FRUSD7WG 140)0005) 1013(0 02) 140(002) 50(0 02) /rD(0 002) ND)0 0005) 40(0 005) 140(002) 

AP3307' 3/14/95 osrsu5slwG lIDIO 005) 0 012(0 005) ND(0 01) 140(0011 50(0.002/ 710(0 0005) 90(0.005) ND(0 01) 

AP3439 6/76/04 s4F6U4o4wr ND(0.005) 002(002) N0(0 02) 50(0 02) 115(0002) ND(0 0005) ND(0 005) ND(0 02) 

663439 11/30/94 94F60553WG 140(0005/ NO/O 02) ND)0 02) ND/0 02) 11150007/ 520(0 0005/ OD/O 005) 97(0 0/ 

AP3439 )Depl,oate)r 11/30/94 94FRU554WG ND)0.005) ND(0 02) 140)002) ND(0.02) 1/0(0.002) 50(00005) 90(0 005) 50(0 02) 

AP3439 (SpIll) 11/30/94 94FRU555WG 140)0005) 0 008(0 005) ND)0 003) 140(0 005) 40(0.002) ND(0 0005) 00(0 005) ND)0 01) 

AP34395 3/14/85 95690563500 ND)0.00) 0008(0 005) ND(0 01) ND)0 01) 1/0(0 002) ND(0 0005) ND)0005) ND(0.Ol) 

AP3439_(Ospbmate)r 3/74/95 95F9U565WG ND)0 009) 0008)0005) N0(0.Ol) 140)001) lrO)0 002) 110)0.0009) 50)0 005) 90(0.01) 

AP3439 )Splmt) 3/14/05 95FRU564WG 140(0009) 140(0.02) N05) 02) ND(002) 1,0/0 002) 140(0.0005) ND)S 005) ND(0 02) 

AP3440 7/_7/04 94FRU45OWA 1413(0003) N0)O.02) 140)0.02) N0(0 02) 50(0.002) 140)00005) ND(0.005) 90(0 02) 

AP34405 72/7/94 94F4U596WG 140)0005) N0(O 02) 140)0.02) ND)0.02) 60)0002) 140)00006) ND5) 009) 60(0 02) 

3/14/95 95F900566W0 140(0005) 0012)0005) ND(0.01) ND)0.O1) 50(0 002) 140(0.0005) ND(O.005) 50(0 01) 

AP3441 7/26/54 94615U457WG NA NA NA NA NA NA NA NA 

A634475 11/30/94 94FISU552WG 043(5005) 2 9(0.02) <0.06)0.02) 1 9)0.02) 024)0002) 0057)0 0005) ND)0 005) ND(0 02) 

AP34415 3/13/05 94FRU562W0 0,215)0.005) 0907(0.005) ND)0.0l( 038)0.01) 0077(0502) 00795)0005) N0)0 005) N0)8 01) 

MCL' 3.05 2 0 0.005 0 7 5002 005 N/A 

6<714e Levels 0015' 

Prelenl laboratories Aprìl through August 1994 (CAS (else, NET Pert/c) Report,,,9 rests bnd,00ted by porertheses 
Pre)eet laboratory Neveerber errO Decensber 1994 (NET Poomfin) Shaded valses eoceed MCL er entise level 

06 laboratory Nooeber erd Deneerber 1994 (CAS Kelso) MCL = Mao,rosrrr Cootrrm,eorrl Levels. 
Prejenl labsrolsry March 7995 (lIAS Amrchmmragmr) tOI) Not deleelemi viese reporlerg mdlv 

aA laboratory March 7995 (7IPDL and NET Purerlo) 7J5 = Not analyzed. 
ADEC 1980 <gIL Mrllrgraros per lmo/. 

65g,, 1 ml 
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Table D-20 
Petroleum Hydrocarbons Detected in Groundwater Samples, Building 45-590 

Monitoring Well 
Number 

Sample 
Date 

Sample 
Number 

EPA Method Numbers 

8015M j 8100M 

Petroleum Hydrocarbons (yg/L) 

DRO DRO 

AP3387 4/7/94 94FRU354WT 82(50) 7960(10) 

AP3387b 12/1/94 94FRU557WG ND(50) 250(100) 

AP3387 1/30/95 O4FRPL13WA 120(100) 2000(100) 

AP33S7d 3/14/95 95FRU567WG ND(50) 200(100) 

AP3439 6/16/94 94FRU4O4WT ND(50) 140(100) 

AP3439b 11/30/94 94FRU553WG ND(50) ND(100) 

AP3439 (Duplicate)b 11/30/94 94FRU554WG ND(50) ND(100) 

AP3439 (Split)c 11/30/94 94FRU555WG ND(50) ND(100) 

AP34391 1/30/95 94FRPLI5WA ND(100) 210(100) 

AP3439d 3/14/95 95FRU563WG ND(50) ND(100) 

AP3439 (DuplIcate) 3/14/95 O5FRU565WG ND)50) ND(100) 

AP3439 (SpIft) 3/14/95 94FRU5S4WG ND)50( ND(100) 

AP3440 7/7/94 94FRU45OWA ND(50( 170)100) 

AP3440b 12/1/94 94FRU556WG ND(50( ND(100) 

AP3440i 1/30/95 94FRPLI4WA ND(100( 330(100) 

AP3440 3/14/95 9SERUSGGWG ND(50) ND(100( 

AP3441 7/26/94 94FRU457WG ND(50( 300(100) 

AP3441b 11/30/94 94FRU552WG ND(50( 140(100) 

AP3441d 3/13/95 95FRU562WG ND(50( ND(100) 

Screening criteria (Alaska Water Quality Criteria, 18 &AC 70) 15 15 

Project laboratories April through August 1994 (CAS Kelso, NET Pacific). 
b Project laboratory November and December 1994 (NET Pacific). 
° CA laboratory November and December 1994 (CAS Kelso). 

Project laboratory March 1995 (CAS Anchorage). 
CA laboratory March 1995 (NPDL and NET Pacific). 
Sample collected by USACE (USACE 1995); all others collected by EMCON (EMCON 1995d). 

Reporting limits indicated by parentheses. 
Shaded values exceed screening criteria. 
EPA = U.S. Environmental Protection Agency; DRO = gasoline-range organic; GRO = gasoline-range OrganiC; ND 
= Not detected above reporting limits. 
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Table D-21 
Analytes Detected ¡n USACE's Former UST Excavation Soil Borings, Building 726 

USACE Boring Neerbe,: 

Sample Nrobe, 
Depth (ted). 

Associated Duplicate Sample: 

Al 3464 

O0ISL 
OS-lb 

002SL 

Ob-15 
00h SL 

0035L 
05.10 
0015L 

004SL 
5-7 

OO5SL 

10 

006SL 

75-17 

007SL 

20-22 

008SL 

25-27 

PACe (erg/Kg) Screening 
Criteria 

GRO (Method 8015M') 500' NA NA NA NA NA NA NA SO 

DRO (Method 8100M) 1000' 67 57 131' ND(4 2) NA ND(4 3) ND(4 3) 72 

VOCe: EPA Method 8260' (pg/Kg) Setoetrung 
Criteria 

Methylerie Chloride 8500' NA 
I 

SA NA SD(5) 
I 

ND(5) ND(S) ND(S) 5J' 

l,2,4-Tiirrrethylbenzene 39ES' NA NA NA 110(5) ND(5) ND(5) ND(5( 34 

t ,3,5-Trirriethylberzene 39ES' NA NA NA ND(S) ND(S) ND(5) ND(S) ND(S) 

reo ButytberzeSc 7 8E4' NA NA NA ND(S) ND(5) ND(S) ND(S) SD(5) 

4-Isopropyftoluiene UA NA NA NA ND(S) ND(5) ND(S) 60)5) 17 

n-Buutylberizcrio UA NA NA NA ND(S) ND(S) ND(S) ND(S) ND(S) 

Tetrachlcroe/her,e (PCE) 1200' NA NA NA ND(S) ND(S) ND(S) Nt3(5( ND)S) 

Trichlorotloororcethaoe 23ES' NA NA NA ND)h( ND(S) ND(5( ND(S) ND(S) 

Metals: EPA Method 6010, except 
where noted' (mg/Kg) 

Screeeing 
Criteria 

Amen/c (Me/hod 1060) 2 3r 841 7,4 6.0 7 NA NA NA NA NA 

Bar/ann, SSO', 892' 37.3 39 8 40 NA NA NA NA NA 

Cadnnnnuumn 39' ND(0.31) 034 ND(t) NA NA NA NA NA 

Chronduunnu 36'. 439 107 30.6 36 NA NA NA NA NA 

Lead (Method 7421) 11 7',49' 74.8 14.5 ND)5) NA NA NA NA NA 

Selenio,,, (Method 7740) 35' a 001 ND)00S2) NO(i) NA SA NA NA NA 

P0,/c / e/A 

s; 



Table D-21 (Cont'd) 
Analytes Detected in USACE's Former USI Excavation Soil Borings, Building 726 

USACE Boring NOn3ber. 

Snrnplo Nnrnber:' 
Depth (feel): 

Acoocinied Doplicote Sxrrrple: 

AF-3464 AP-3465 

01/SL 
30-32 

S12SL 
30-32 
ØI1SL 

0130L 
30-32 
011SL 

OI4SL 
3537 

SI7SL 
40-42 

S18SL 
45-47 

O1NSL 

50-52 

025SL 

15-17 

PHCs (erg/Kg) Screening 
Criterio 

GRO (Method 8015M') 500' 33 330 190r NO(5) NA NA NA ND(5) 

DRO (Method 8100M') 1,000' 29 NA NA 6.2 60(43) NA ND(4.2) it 

00Cc EPA Method 8260' (pg/Kg) Screening 
Criterio 

Methylece Chloride 8.500' NO(0) ND(S) 60(10) NO(0) ND(S( ND(5( 6D(5) ND(5) 

1,2,4-Trirceihylbenzece 39ES" 9 50(5) 50(20) 4J' ND(S) NO(5) NO(5( NO(0) 

i,3,5-Thmethylbenzene 3.9E5' 2J' ND(5( 60(20) 2J' ND(S) ND(5) ND(S) ND(5) 

oeo-Bclylbenzene 7.8E4' ND(S) ND(5( ND(20( ND(6) ND(S( ND(S) ND(S) ND(S) 

4-lnopropy6olcere UA ND(5) ND(5( ND(20( ND(6( ND(5( ND(5( ND(5( ND(S) 

n-Bniythnnzeoe UA ND(S) NO(5( NO(20) ND(S) NO(S) ND(S) NO(S) ND(S) 

Tetrochioroethene (PCE) 1200' ND(S) ND(S) ND(S( ND(O( NO(S( ND(S) ND(S) 2! 

Trichiorotnoronoethane 2.3E6' ND(5) ND(S) ND)5( ND(6) ND(S) ND(S) NO(5) NO(5) 

Metate: EPA Method 6010, except 
where noSed' (mg/Kg) 

Screening 
Criterio 

Amen/c (Method 7000) 2,3', 0.41 7.3 NA NA NA NA NA NA NA 

Barbee 550', 89.2' 37.7 NA NA NA NA NA NA NA 

Codrniurrr 3,9' ND(0.32( NA NA NA NA NA NA NA 

Chrorciorn 39", 43.8' 26.2 NA NA NA NA NA NA NA 

Lend (Method 7421) 1i.7, 400' 12.8 NA NA NA NA NA NA NA 

Selnnic,n (Method 7745( 39r ND)D.0S3( NA NA NA NA NA NA NA 
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Table D-21 (Cont'd) 
Analytes Detected in USACE's Former UST Excavation Soil Borings, Building 726 

USACE Borj,g Nber 

S,mpio Nrnhr 
Depth (1t): 

Assoted DpIio(e SrtpIe 

AP-3465 

026S[ 
1f-19 

027SL 
20-22 

O2BSL 

25-27 
029SL 
31-33 

O3OSL 

35-37 
031SL 

35-37 
O3OSL 

032SL 
35-37 
O3OSL 

033SL 
42-44 

PHC (rrgIKg) Screening 
Crteri 

GRO 1ethod BOlSM') 5OO ND(5) NA 760 1,900 4.000 NA NA ND(S) 

DRO (Method 81 00M) 1 ,O0O NA 74 24 740 97 140 26 ND(4 2) 

VOCS: EPA Method 826O (pg/Kg) Screening 
Criteria 

Melhylene Chloride 8,5OO ND(5) ND(670) ND(660) ND(680) N(Z7) A NA ND(S) 

12,4-Trirnethylbenzene 3 9E5 ND(5) 17000 3,700 1400 ND(27) NA NA ND(5) 

1,3.5-TriroothyIberzere 39E5 ND(S) 8,200 2,600 2100 ND(27) NA NA ND(5) 

e-Butylbenzene 7.8E4 ND(S) 1800 ND(660) ND(680) ND(27) NA NA ND(5) 

4-IsoprpyItokere UA ND(5) 6500 2,100 2,300 ND(27) NA NA ND(5) 

nBulylberzere 1M ND(5) 3100 680 680 ND(27) NA NA ND(S) 

TetrhIoroethere (PCE) l,2OO SJ ND(670) ND(660) ND(680) ND(27) NA NIA ND(5) 

Tr,chIorofluorootethre 2 3E6 ND(5) ND(670) ND(660) ND(680) ND(27) NA NA ND(S) 

MetIs: EPA Method 6010, except 
Where noted (ng/Kg) 

screening 
Cflte,i 

Aren (Method 7060) 2 3, 8 4 NA 5.0 NA NA NA NA NA 4.2 

Brur 55O. 69 2 NA 13.4 NA NA NA NA NA 38.9 

Cdrnkrn 39 NA 036 NA NA NA NA NA 043 

Chronrn 39. 438 NA 309 NA NA NA NA NA 26.2 

Leed Iethod 7421) 1171, 40O NA 14.5 NA NA NA NA NA 138 

SeIenjn (Method 7740) NA ND(O 054) NA NA NA NA NA ND(0.053) 

Pg 3 f 6 
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Table D-21 (Cont'd) 
Analytes Detected in USACE's Former USI Excavation Soil Borings, Building 726 

USACE Boring Nunrber: 

Sanrple Ncrnber. 
Depth (feet): 

Acoociotn0 Deplicate Sample: 

AP-3455 AP-3466 

0345L 
48-50 

0385L 
0 5-1.5 

039SL 
5-7 

043SL 
16-17 

04451. 

20-22 

045SL 046SL 
20-22 20-22 
0440L 044SL 

047SL 
25-27 

PHCo (org/Kg) Screening 
Criterio 

GRO (Method 801 5M°) 00E' NA f/A NA NA f/A NA NA 5000 

DRO (Method BlOOM') 1000' NA 17 NA 260 NA NA NA 

VOCe: EPA Method S26O (pg/Kg) Screening 
Criteria 

Methylene Chloride 8,500° NO(A) ND(26) 50(5) ND(660) ND)680) 50(680) 50(13000) N0(660) 

f,2,4-Trinrethy/be000ne 3 905° ND(S) ND(26( ND(5( 2300 2900 4700 50(20.000) 10,800 

1,3,5-Trirnethylbenzene 3985° ND(5) 50(20) ND(5) N0(660) ND(600) 50(680) 50(26,000) 6,000 

nen-Betytberzene 7 8E4° ND(5) 50(20) 50(5) ND(660( 00)660) 50)680) 90(26,000) 50(660) 

4-JoopnopyAo/uene UA NO(0) 50(26) ND(S) ND)660( 60(680) 4,600 50(26,000) 5,300 

r-Buty/benzene IJA 50(5) 50(26) ND(5) 1,000 1 200 2.000 50(26,000) 2.100 

Telreohloroethene (PCE) l,2OO ND(5) ND(26) ND)5) 140(660) ND)660( 50)680) ND)6,500) ND(660) 

Triohlorotcororoethane 2.3E6m ND)5( 60(26) 50(5) 140(660) 60(680) ND(680) 50(6,500) ND(N60) 

Metelo: EPA Method 6010, e000pt 
Where netedC )ncglKg)VOCs: 

Screening 
Criteria 

Arsenic (Mn/hod 7060) 2.30, 8.4' NA NA NA NA NA NA NA NA 

Barbon 5SO, 89.2' NA NA NA NA NA NA NA NA 

Cadmium 3.9' NA NA NA NA NA NA NA NA 

Chromnier 39°, 43.8 NA NA NA NA NA NA NA NA 

Lead (Method 7421) 11.7', 400' NA NA NA NA NA NA NA NA 

Seleniuro (Method 7740) 39° NA NA NA NA NA NA NA NA 

Page 4 of 6 



Table D-21 (Cont'd) 
Analytes Detected ¡n USACE's Former UST Excavation Soil Borings, Building 726 

USACE boring Norober 

Sareplo Nor,be,' 
Depth (Feet), 

Ansociated Deplicate Sairpie 

AS-3466 

048SL 

25-27 
047SL 

O505L 

30-32 
O5FSL 

35-37 

052SL 

40-42 
SS3SL 

40-42 
052SL 

OS4SL 

40-12 
0525L 

055SL 

45-57 

OS6SL 

62-62 

PHCs (erg/Kg) Screening 
Cr110118 

GRO (Method 9015M') 500' 8,450 NA 4,000 NA NA NA NA 61 

DRO (Moihod 0100M') 1000 NA 710 NA 10 12 50(10) NA NL7(4 2) 

VOCs: EPA Method 5260' (pg/Kg) Screerring 
Criteria 

Methy)ero Chloride 8,500' 5/A 50(690) 90(590) 90(5) NA NA 6 ND(S) 

F.2,4-Trirrrethylberzerre 39ES' NA 9300 ND(590( ND(S) NA NA ND(5) ND(5) 

1 ,3.5-Triroothy(be,roer,e 39ES' NA ND(690) ND(690( ND(S) NA NA 60(5) ND(S) 

eeo-Aotylberrzere 7 854' NA ND)6R0) ND(690) ND(S) NA NA ND(S) ND(S) 

4-isopropyttoloerre US NA 5900 1.200 ND(S) NA NA ND(S) ND(5( 

r,-Bolylher,zerre UA 1-JA 2,000 2,000 5/3)5) NA 'JA ND(S) ND(5( 

Tetrachtoroethene (PCE) 1200' NA ND)690) ND)6R0( ND)5) NA NA ND(S) ND(S) 

Triohtoroflonrornelharre 23ES' NA 5/0)682) ND)690) 5/3)5) NA NA ND(S) ND(5) 

Metals: EPA Method 6510, 00sept 
where noted' (tog/Kg) 

Screening 
Crittria 

Arsenio (Method 7050) 23', 64' NS 52 NA NA NA NS NA 65 

harke,, 550', 89 2' NA 362 NA NA NA NA NA 37 S 

Cadre,,,,,, 3 9' NA ND)0 33) NA NA NA NA NA ND(032( 

Chrom(,/rrr 39' 436' NA 30.2 NA NA NA NA NA 20 8 

Lead 23', 94')Method 7421) 1 1,7', 400' NA 232 NA NA NA NA NA 12.2 

Soleo,,,,,, (Method 7740) 39' NA 0087 NA NA NA NA NA 0067 
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Table D-21 (Cont'd) 
Analytes Detected in USACE's Former UST Excavation Soil Borings, Building 726 

Notes: 
° Sample number prefixes of 94FRPL have been omitted for brevity. 
b Unless otherwise noted, analytical method is from U.S. Environmental Protection Agency (EPA), 5W-846, edition 4, 1 990. 
° Alaska Department of Environmental Conservation (ADEC) modification. 

Quantified as diesel but not typical diesel chromatogram. 
J indicates estimated value. Analyte detected less than the practical quantitation limit. 
Quantified as gasoline but not typical gasoline chromatogram. 

° Sample analyzed 1 day past recommended holding time. 
h Screening criteria one-tenth of the EPA Region 3 Risk-Based Concentrations for Soil (EPA 1995b). 

Screening criteria ADEC UST soil cleanup levels (ADEC 1995). 
Screening criteria 95 percent upper tolerance level background concentrations (E&E 1996) 

k Screening criteria EPA's cleanup standard for lead in soil (VVilkening 1995). 

Shaded values exceed screening criteria. 

Data obtained from USACE 1995, Preliminary Source Evaluation, Fort Richardson Laundry Facility, Building 726, July. 

DRO = Diesel range organics. 
GRO = Gasoline range organica. 
mglkg = Milligrams per kilogram. 
NA Not analyzed. 
ND = Not detected above the reporting limit shown in parentheses. 
PHCs = Petroleum hydrocarbons. 
UA = Unavailable. 
pg/Kg = Micrograms per kilogram. 
UST = Underground storage tank. 
VOCs = Volatile organic compounds. 
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Table D-22 
Analytes Detected in USACE's Monitoring Well Soil Borings, Building 726 

USACE Boring Norr,ber 

Sample Nomrrber, 

Depth (NotA 
Associated Dmmplicate Sample 

AP-3417 

060CL 
188 

051CL 

29 
062CL 

29 
061CL 

063SL 
28 

561CL 

0A4SL 

385 
365SL 

49 
066CL 

58 

P8Cc tog/Kg) Screening Criteria 

CRO (Method 8015M) 5OO ND(5) NO(0) ND(S) 80(5) ND)5) ND(S) ND(S) 

DRO (Method 8100M( 1.000 ND)42( ND91I2( ND(13( ND(1 2) ND(E2) ND)4 6) ND(4 7) 

VOCO1 EPA Method 6280a (pg/Bg) Screening Criteria 

Methylerme Chloride 8500' ND(0 78) ND) 78) ND/SO) FlD)075( ND(0 77) ND)S85( 5D(S 87) 

Telrachloroethorme (PCE) 1,200° 50(0 83) 00)0 83) ND(50( 00(0 83) ND)082( 5Db 91) 50(0 93) 

Trroh)oroftcororrrethare 2 356° 60(0 7/) 60)07)) 7/0(100) ND/U 71) 160(0 70) ND(077( ND)0 79) 

Metals: EPA Method 6610 eecept 
where toted' (tttglKg) Screening Ctitetia 

Arsenio gIn/hod 7060) 2 3e, 541 NA NA NA NA NA NA NA 

Samio,,, 550r, 8E2 NA NA NA NA NA NA NA 

CadmIo,,, 39' NA 566 NA NA 566 NA NA 

Chtongirotrg 39r, 43,91 7/A NA NA NA NA NA NA 

Lead (Method 7421) 1171, 40U NA NA NA NA S/A NN NA 

Selemmromn (Met/rod 7740) 39' NA NA NA 1/A NA NA 1/A 

/'age to/A 



Table D-22 (Cont'd) 
Analytes Detected in USACE's Monitoring Well Soil Borings, Building 726 

USAGE Borog Number: 

Sample Nurmrber' 

Depth ((eel): 

Asnociated Duplicate Sample:' 

AP-3467 AP-3468 

O6TSL 

69 

OT1SL 

79 

073SL 
94 

076SL 
20 

078SL 
30 

087SL 
45 

S89SL 
50 

PHCs: 1,097Kg) Screening Criteria 

GRO (Method 8015M') 000' ND)t) ND(S) NS(5( ND(S) ND(5) ND(S) ND)5) 

DRO (Method 8100M') 1,000' ND(4.8) ND(4.4( 62' 86' Ii' ND)4.1) ND(4.3) 

VOCs: EPA Method 8260' (j,glKg) Screening Criteria 

Meihylene Chloride 8.500' ND(0.88) ND)0.82( 90)50) N0(50( N0)50) 6,4' 6 6u 

Tetrachioroethere (PCE) 1,200' ND)0.94) ND(0.88( ND(SS) ND(50( ND(50) ND)S.81) ND)0.84) 

Trichlcroilooromeethone 2.3E6' ND)0 80) ND)0.74( ND(l00( 60u ND)0.69) ND(0.71) 

Metals: EPA Method 8010 except 
where noted' (mngiKg) Screening C,itena 

Arneo (Method 7080) 2,3', 8.91 NA NA NA NA NA NA NA 

Beduro 555', 89.2 NA NA NA NA NA NA NA 

Cadnriamn 3.9' NA NA NA NA NA NA NA 

Ch,orniwn 39', 43,91 NA NA NA NA NA NA NA 

Lead (Method 7421) 1l.7, 4S NA NA NA NA NA NA NA 

Selenium (Method 7740) 39' NA NA NA NA NA NA NA 
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Table D-22 (Cont'd) 
Analytes Detected in USACE's Monitoring Well Soil Borings, Building 726 

USACE BorAg Naraber 

Sawple Nawber' 
Depth (feet): 

Ansecoted Dap/aeto Sereop!e:' 

AP-34B 

090SL O91SL 

Sa 50 
O8NSL 089SL 

OS2SL 

60 
OA6SL 1 097SL 

70 80 

OS8SL OS9SL 

90 100 

P6CC: mg/Kg) Sereentng Criteria 

GRO (Method 8015M') 5000 ND)5) 60(5) ND(S) ND(S) j ND)5) ND(5) ND)5) 

DRO lethod 815DM') 1000' N0(I0) N0)42) ND(42( ND)4 1) 
j 

NO)4 2) N0)4 2) N0)4 I) 

VOCs: EPA Method 8260' (pg/Kg) Screening Crtteria 

Mothylerre Ch/arido 8500' ND)50( 50(0 78) 660 ND(076( 6 9' 57' ND)0 76) 

Tetraahloroe//c:ao (PCE) 1.200' ND(50) ND(0 83/_--_60)0 83) NUlO 6f) ND(0 821 ND)0 83) ND(0 81) 

Thehloretlaerorrrethone 2306' ND/lOS) ND(0.7I( ND)O71) ND(O 69) ND)070( 60(071) ND)0 69) 

Metelo: EPA Method 6010 excepl 
where noted' (org/Kg) Screening Criterio 

Asnoc (Method 7060) 2.3', 84 1/A NA NA NA NA NA NA 

Barbare 550', 892: NA NA NA NA NA NA NA 

Codrrrionr 3 9' NA NA NA NA NA NA NA 

Ch,oroiare 39', 436 NA NA NA NA NA NA NA 

Load (Method 742f) 11.7, doG NA NA NA NA NA NA NA 

Oeteeiap (Method 7740) 39' NA NA NA NA NA NA NA 
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Table D-22 (Cont'd) 
Analytes Detected in USACE's Monitoring Well Soil Borings, Building 726 

USACE Boring Norrrber: 

Sanrple Na,,,ber.' 
Depth (feet): 

Accocitod Dr,plieote Sample:' 

AP-3468 AP-3469 

102SL 

110 

1045/, 

12 

IO5SL 
20 

1O6SL 

20 
1050L 

1O7SL 

20 

1 050L 

IIOSL 
32 

11/SL 
42 

PHC0: (mg/Kg) Screening Criteria 

GRO (Method 8015M') 500' ND(5) ND(S) ND(5) ND)5) ND(S) ND)5) ND(S) 

DRO (Method 8/DOM) 1,000' ND(S) (60(4.3) 12 10 (60(4.3) ND)4.2) ND)43) 

VOCE: EPA Method 8260' (pg/Kg) Screening Cr,te,i, 

Methyleno Chloride 8,500' 7.7' ND)0 80) ND)0.80) ND(50) 140(0.80) ND(0.80) ND)0,70) 

Tefrochioroethene (PCE) 1,200' ND(0.99) ND)0.86) ND(0.85) /40(50) ND)0.85) ND(0.86) ND(0.83) 

Trichiorotoororeothone 23ES' ND)0.84) NO)0.73) ND)0.72) ND)I00) ND)0.72) ND(0.73) 140)0.71) 

MetaN: EPA Method 6010 nocnpt 
where noted' (mg/Kg) Screening Criteri, 

Arce,,, (Method 7060) 23', S.d NA NA NA NA NA N/S N/S 

Sanan, 550', 89.21 NA NA NA NA dA NA NA 

Cadm(om 3.9' NA NA NA NA IdA NA NA 

Chroorian, 39', 4351 NA NA NA NA NA NA NA 

Lead (Method 7421) 11.71 40 NA NA NA IdA NA NA NA 

Seienicnr (Method 7740) 38' NA NA NA NA NA NA NA 
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Table D-22 (Cont'd) 
Analytes Detected in USACE's Monitoring Well Soi' Borings, Building 726 

USACE Boring Number. 

Summmpto No,mmbem' 

Depth (toot) 
Assoocuted Duplicate Sample,' 

AP-3459 

I13SL 
52 

I14SL 
52 

1 135L 

I1SSL 
52 

1 135L 

I17SL 
75 

119SL 

85 

1205E 

95 

124SL 

105 

P8Cc (rnglKg) Screening Critrrma 

GRO (Method 8015M') 500' 50(5) ND(5) 50(5) 90(5) ND(5) ND(5) NO(S) 

DRO (Method 8150M') 1550' 50(4)) 12' ND)42) sc lo ii 75 

V005; EPA Method 0260' )Mq)Kq) Screening Criteria 

Melhyleee Chloode 8,500' ND)0 76) ND(50) ND)0.78) ND)0 88) ND(O 89) ND(0 91) ND(O84) 

Tetraohlo,oethene (PCE) 1200' 15 50 35 ND(0 94) ND(095) ND(098( ND)0 90) 

T,iohtoreflooromoethamme 2 3ES' 50)0 69) ND(l00) ND)a 71) ND)080( ND)0B1) ND(0.B3( ND(O.76( 

Metals EPA Method 6010 eecept 
where noted' (mglkg) Screening Criteria 

Arsenio (Method 7060) 2.30, 84' NA NA NA NA NA NA NA 

Benno, 550' 892' NA NA NA NA NA NA NA 

Cadmnnjo,,m 39' NA NA NA NA NA NA NP 

Chtortniorn 390, 438) NA NA NA NA NA NA NA 

Lead (Method 7421) 117', 405 NA NA NA NA NIA NA NA 

Selerniono (Method 7740) 390 lA NA NA NA NA NA NA 

Purgo 0 olA 



Table D-22 (Cont'd) 
Analytes Detected in USACE's Monitoring Well Soil Borings, Building 726 

Notes 

Sample number prefixes of 94FRPL have been omitted for brevity. 
b Unless otherwise noted, analytical method is from U.S. Environmental Protection Agency (EPA), SW-546, edition 4, 1990 

Alaska Department of Environmental Conservation (ADEC) modification. 
Contaminant found in method blank. 

e Quantified as diesel but not typical diesel chromatogram. 
Sample contains non-fuel components excluded from quantification. 
Screening criteria one-tenth of the EPA Region 3 Risk-Based Concentrations for Soil (EPA 1995b). 

h Screening Criteria ADEC UST soil cleanup levels (ADEC 1995). 
Screening criteria 95 percent upper tolerance limit background concentrations (ESE 1996). 

I Screening criteria EPA's cleanap standard for lead in soil (lA/lIkening 1995). 

Data obtained from USACE 1995 

DRO Diesel Range Organics. 
GRO = Gasoline Range Organics. 
mg/Kg = Milligrams per kilogram. 
NA = Not analyzed. 
ND Not detected above the reporting limit shown in parentheses. 
PHC5 = Petroleum hydrocarbons. 
UST = Underground storage tank. 
pg/Kg = Micrograms per kilogram. 
V005 = Volatile Organic Compeurids. 

I 
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Table D-23 
Analytes Detected in Groundwater, Building 726e 

Well No,ebe, AP-3467 AS-3468 AP-3465 AS-3469 AS-3469 

Sample Na,ebe,' 1O1WA 1O8WA 1O5WA 1061/dA (Soplisate) IO7WA (Daplicate) 

Sample Date /25/95 1/27/95 7/27195 112/195 1/27195 

PACo: (pgiL) Screening Criteria 

[ORO (EPA lethod 8100M) 15 465 200 240 140)700) 2 700 

TPH (EPA Method 4181) 
J 

15 2300 ND(200) 140)205, 1417)5001 L 9900 

SOCs: EPA Method 8260 (pg/L) Scroerong Crileria 

Totrechlororthoeo 5 'D/1 N13l( litlO3:5: 90(3) ND(S) 

Nitos 

USAGE 1995 

Sample proSees A4FRPL omitted lo, brodIy 
Screening crEerla Alaska Wate, Qaahty Crgerra, 18 WiG 70 (ADEC 1509) 

Screening cotorra Maximirci Ccctamjcaot Lecci (EPA 1955e) 

Oaact:fied as diesel range orgiroros bot rot typical dccci ohrorc;riog,oc 

DRO Diesel eacge hydrocarbons. 

ND Noi detected al method mportiog limit shown tri 17rreluiiI70es 

15(1 = Tota) Petroleonr Sydtociotb115. 

V/dC Volatile organico 
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S
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m
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nalytes D
etected in S

oil, B
uilding 796' 

Location 

S
am

ple D
epth (Ieee) 

S
am

ple r
a
 

Laboratory C
ode 

C
ale C

ollected 

S
S

 
1 

S
S

 
2 

S
B

 A
P

 8511 

25.85 
25-8 

4 
0-9 

10-12 
32.14 

B
4B

796015L 
0248524-001 

10)18)94 

949796025L 
K

946924-002 
10719)94 
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D
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Table D-24 (Cont'd) 

Summary of Analytes Detected ¡ri Soil, Building 796g 

Sompo Depot (feel, 

topic D 

a900a1004 Gode 

Date Col ogled 

50 1 052 SB AP 3511 

2509 25.3 4 36 1012 1214 

4aB74001S 
8948524 001 

10/0 8/94 

9a6790026/. 
89a052a 002 

12/1 8184 

gaB 4003SL 
894052a 003 

10/1 8/94 

04979504 
8940509 000 

10/10194 

94879605SL 
8940509 O0 

10/1094 

948 20 o L 
804009 0 0 

00/2' '4 

988 90075L 
8040993 009 

/025/94 

94879408SL 
8040603 010 

10/2594 

94B796095L 
0900693011 

0/29/04 

44B 90/DGL 
8046693.012 

102594 

Total Metals Method 
801 0 except whe,e 
006x4 (89/94) 

Doled/ng 
C,Iterlx MML 

>MDII od 9060> .389 4 7 9 Io NO 9/ / 

Bo 1900 550 892 1 2 '0 32 27 0 '40 /14 9 04 54 

70408 2 /7 1 1 28 2 140 16 122 49 4/ 

Lg g S 

(Method 702/> 4001111 
/ 4 /00 0 6 /90 96 7 44 

N Pci 18« D 5 10 52 0 6 71 36 NA /A 13 0 -.7 

Othe, Onalyses Cr/tel/a MRL 

pH (oo8c) I/A N/A 403 62 01 009 029 NA I/A tIA / 80 69/ 

Rod o Potegtol ooV) DA N/A 290 27 24 / 270 NA 09 NA 0/A NO 

19/0 109/Kg) lA 3 2 /00 36 9 '6 88 08 ISA /10 20 080 540 

o 

P.ii0 2906 



Table D-24 (Cont'd) 
Summary of Analytes Detected in Soil, Building 796° 

Location: 

Saceple Depth (feet): 

Saneple IO: 
Laboratory Code: 
Dote Cotlecled: 

SB AP 3511 SB AP 3512 

14-16 16-16 0-2 7-9 9-11 15-17 17-19 

94679611SL 
1<946693-013 

10125/94 

94B79612SL 
1<946693-014 

10/25/94 

94679613SL 
1<946693-001 

20/25/94 

94B79614SL 
1<946693-002 

10/25/94 

94879616SL 
1<946693-004 

10/25/94 

94B79617SL 
1<946693-005 

10/25194 

94679618SL 
1<946693-006 

10/25/94 

94B79619SL 
1<946693-007 

10/25/94 

PHCe: (,egtkg) Screening Criteria MRL 

DRO (Method 8100M) 100-200 ID ND NA ND ND NA NO ND ND 

TAU (Method 418.1) UA 10 16 NA 11 950 ND ND ND ND 

Organochiorine Pesticides: 
Method 8080 (ergiNg) Screening Criteria MRL 

4,4-ODI 0.19° 01 ND INS NO Io.oi INA k° IND NO 

VOCS: Method 8260 (p51kg) Screening Criteria MRL 

Acetone 7.8E5° 50 ND NA ND ND ND ND 65 03 

Chlorotorn, 10000° 5 ND NA ND ND ND ND ND ND 

Carbon Totrachlorido 455° S ND NA ND ND ND ND ND ND 

Trich/oroothene (ICE) 5,800° 55 0 NA ND ND ND NO ND ND 

Tolueno I 6E6° 55 ND NA ND ND ND ND ND ND 

Total Xylenen 1.6E7° 55 ND NA ND ND ND ND ND ND 

l,2,4-T,ichloroberzeno 78,000° 20 ND NA ND ND ND ND ND ND 
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