
,(;:" 

V f. *■- .: 

A*-* "   '^.J;_. : 

I'•'-■■ '»1 

., ':   i> 

gineer Squadron 
V;'   . ^X',;" 1"'^, Vf' v«. 

; Elmendorf AFB, Alaska 
'„•I t*'if<''\''~>l'- 

_  FINAL   ■ 

]IittiiänMoiii^ain LRfö, Älaslca ^,r-::::.r,>^';<:,;-vV;..^,h: 

/««if-.      ',, 

-\Z :~ ; "'y 0-'l,s>,-. "*. ' ^ "t" ii**t"w'    i1?.- ■";''%. •?Ji» 

-CONSTRUCTION REPORT FOR 

-■■'*jl     =o 
. *:: f •* 

>! ||,.--   ^n    ' ■-.,'    ^    s    -4^   t:. :_    :f-'„ - 

BEGEMBER1995 

■ V. plaleai All öilö yöproÄict- • 
Aoüs »ill be in blaoK and 

D   IX  IS      C 



THIS DOCUMENT IS BEST 

QUALITY AVAILABLE. THE 

COPY FURNISHED TO DTIC 

CONTAINED A SIGNIFICANT 

NUMBER OF PAGES WHICH DO 

NOT REPRODUCE LEGIBLY. 



United States Air Force 
611 Air Support Group 
611 Civil Engineer Squadron 

Elmendorf AFB, Alaska  

FINAL 

Indian Mountain LRRS, Alaska 

CONSTRUCTION REPORT FOR 

INTERIM REMEDIAL ACTION AND 

TREATABILITY STUDY 

DECEMBER 1995 

By: 

JE 
JACOBS ENGINEERING GROUP INC. 

600 17th Street, Suite 1100N 

Denver, CO 80202 

HiSIZ/S'   o^i 



NOTICE 

This report has been prepared for the U.S. Air Force by Jacobs Engineering Group 

Inc. to aid in the implementation of Interim Remedial Actions under the Air Force 

Installation Restoration Program (IRP). Because the report relates to actual or 

possible releases of potentially hazardous substances, its dissemination before an Air 

Force final decision on remedial action may be in the public's best interest. It is 

important to note the limited objectives of this report and the ongoing nature of the 

IRP, along with the evolving knowledge of site conditions and chemical effects on 

human health and the environment, because subsequent facts may become known that 

make this report premature or inaccurate. Acceptance does not mean the U.S. Air 

Force adopts the conclusions, recommendations, or other views expressed herein, 

which are those of the contractor only and do not necessarily reflect the official 

position of the U.S. Air Force. 

Government agencies and their subcontractors registered with the Defense Technical 

Information Center (DTIC) should direct requests for copies of this report to: DTIC, 

8725 John J. Kingman Road, Fort Belvoir, Virginia 22060. 

Nongovernment agencies may purchase copies of this document from:    National 

Technical Information Service (NTIS), 6285 Port Royal Road, Springfield, Virginia 

22161. Accesion  For 

Distr 

Dist 

ft-1 

:.ial 

i NTIS    CRAS-i 
DT!C    TAB G 

Ju<AK:cs::";n 

H:\HOME\SBROWNMND\TSR\A-COMBO.DOC Final 
Recycled 



(intentionally blank) 

H:\HOME\SBROWN\IND\TSR\A-COMBO.DOC U m* 



SECURITY CLASSIFICATION OF THIS PAGE 

REPORT DOCUMENTATION PAGE 

1a. REPORT SECURITY CLASSIFICATION 
Unclassified 

2a. SECURITY CLASSIFICATION AUTHORITY 
Not Applicable 

2b. DECLASSIFICATION/DOWNGRADING SCHEDULE 
Not Applicable 

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 
Not Applicable 

•a. NAME OF PERFORMING ORGANIZATION 

Jacobs Engineering Group Inc. 

lb. RESTRICTIVE MARKINGS 
Not Applicable 

Form Approved 
OMB No. 07044188 

3. DISTRIBUTION/AVAILABILITY OF REPORT 

Not Applicable 

6. MONITORING ORGANIZATION REPORT NUMBER(S) 
Not Applicable 

6b. OFFICE SYMBOL 
(If applicable) 

«c. ADDRESS (City, State, and Zip Code) 

60017th Street, Suite 1100N, Denver, CO 80202 

Sa. NAME OF FUNDING/SPONSORING 
ORGANIZATION 
Air Force Center for Environmental 
Excellence 

7a. NAME OF MONITORING ORGANIZATION 

Air Force Center for Environmental Excellence 

7b. ADDRESS (City, State, and Zip Code) 

Brook« Air Force Base, TX 78235-5363 

8b. OFFICE SYMBOL 
(If applicable) 
AFCEE/ERD 

8c. ADDRESS (City, State, and Zip Code) 

Brooks AFB, TX 78235-5363 

9. PROCUREMENT INSTRUMENT IDENTIFICATION 
NUMBER 

USAF Contract No. F41624-94-D-8046-0004 

10. SOURCE OF FUNDING NUMBERS 

PROGRAM 
ELEMENT NO. 
N/A 

PROJECT NO. 

N/A 

TASK NO. 

N/A 

WORK UNIT 
ACCESSION NO. 
N/A 

11. TITLE (Include Security Classification) .....     ...   , 
Installation Restoration Program, Construction Report for Interim Remedial Action and Treatability Study for Indian Mountain Long Range 
Radar Station, Alaska 

12. PERSONAL AUTHOR(S) 
Jacobs Engineering Group Inc. 

«a. TYPE OF REPORT 
Final 

13b. TIME COVERED 
FROM 1 August 1995 
08 December 1995 

TO 

16. SUPPLEMENTARY NOTATION 
Not Applicable 

14. DATE OF REPORT (Year, Month, Day) 
11 December1995 

16. PAGE COUNT 

17. COSATI CODES 

FIELD GROUP SUB-GROUP 

18. SUBJECT TERMS (Continue on reverse if necessary 
and identify by block number) 

Interim Remedial Action, Diversion Ditch, Containment 
Cell, Treatability Study, Investigation-Derived Waste 

19. ABSTRACT (Continue on reverse if necessary and identify by block number) 

This Final Construction Report is provided under Contract No. F41624-94-D-8046-0004, between the U.S. Air Force and Jacobs 
Engineering Group Inc The purpose of this report is to describe and detail the activities conducted as part of the Interim Remedial Action 
and Treatability Study at Indian Mountain Long Range Radar Station, Alaska. This report contains five sections. Section 1.0 provides 
introduction and background information, and describes general tasks completed. Section 2.0 describes the construction activities. 
Section 3.0 presents the environmental sampling results and data evaluation for the two tasks. Conclusions and final recommendations 
are in Section 4.0. Section 5.0 lists references cited in the report. 

20. DiSTRIBUTION/AVAILABIUTY OF ABSTRACT 

[x]UnctassifiedAJnlimited   [  JSameasRPT.   I  ] DTK Users 

22a. NAME OF RESPONSIBLE INDIVIDUAL 
SamerKarmi 

21. ABSTRACT SECURITY CLASSIFICATION 

Unclassified 

22b. TELEPHONE (Include Area Code) 
(210) 536-5297 

22c. OFFICE SYMBOL 
AFCEE/ERD 

DD Form 1473, Jun 86. Previous editions are obsolete. 

H:\HOME\SSMALL\NEWDDIXX: 12/8/95 111 

Final 
Recycled 



(intentionally blank) 

H:\HOME\SBROWNTOJD\TSR\A-COMBaDOC IV ^ 



PREFACE 

This report describes several tasks completed in 1995 at Indian Mountain Long Range 

Radar Station, Alaska. An interim remedial action was completed, a treatability study 

containment cell was constructed, and investigation-derived waste was managed. This 

work was performed in accordance with the requirements of Contract No. F41624-94- 

D-8046, Delivery Order No. 0004, between the U.S. Air Force and Jacobs 

Engineering Group Inc. 

The Jacobs Engineering Group Inc. Project Manager for this delivery order is Ms. 

Sarah Brown. Mr. Samer Karmi of the Air Force Center for Environmental 

Excellence is the Alaska Restoration Team Chief for this task. 

Approved: 

'dHiM 

Warner K. Reeser 
Program Manager 
Jacobs Engineering Group Inc. 
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1.0 INTRODUCTION 

During the summer of 1995, two construction tasks were conducted at Indian 

Mountain Long Range Radar Station (LRRS). This work was completed under the 

U.S. Air Force (Air Force) Installation Restoration Program (IRP). Additional IRP 

source area sampling was also performed and is described in a separate report. The 

original design and sampling approach for these tasks was described in the Work Plan 

and Sampling and Analysis Plan (SAP) for Interim Remedial Actions (Air Force 

1995a). The construction tasks included excavation of a water diversion ditch as an 

interim remedial action (IRA). Also, a biotreatment cell was constructed to conduct a 

treatability study of contaminated soils excavated during 1994 sampling activities. 

This report describes the completion of these two construction tasks, analytical results 

from associated soil and water sampling, and conclusions based on observations and 

sampling results. The results and conclusions of the additional IRP source area 

sampling component of the plan are presented in a separate report, the Remedial 

Investigation/Feasibility Study (RI/FS) Report Addendum (Air Force 1995b). 

1.1 Interim Remedial Action 

Interim remedial actions are taken to contain contamination or prevent further 

migration of contaminants. In August 1995, an IRA was completed at source area 

OT08, the former White Alice Communications System (WACS) facility, located 

below the summit of Indian Mountain. The goal of the action was to prevent further 

migration of surface water and groundwater from source area SS10 into source area 

OT08. Water flowing from SS10 contains fuel from historical leaks and releases. 

Surface and subsurface soils at OT08 contain levels of polychlorinated biphenyls 

(PCBs) above the risk-based screening criteria. By diverting water flow around OT08 

the amount of PCBs transported by erosion is reduced. In addition, the IRA was 

designed to dewater source area OT08 to simplify potential future PCB remediation. 
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The project involved excavating a diversion ditch along the west and north sides of 

OT08 to catch surface water and groundwater flowing down from the top of the 

mountain and source area SS10 and to divert the water around source area OT08. 

PCB results from 1994 were used to select a ditch location that would avoid PCB- 

contaminated soils. The ditch was lined with an impermeable and weatherproof 

material and backfilled. Descriptions of ditch construction, including as-built 

drawings, sampling activities, and analytical results, are presented in Sections 2.0 

and 3.0. 

1.2 Treatability Study - Investigation-Derived Waste Management 

Treatability studies at Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) sites may be performed to achieve several different goals and 

may be undertaken during various stages of the process. At Indian Mountain LRRS, a 

treatability study was initiated to determine if a passive biotreatment process would 

reduce petroleum contamination levels in soil cuttings generated during site 

investigations. Such material is often referred to as investigation-derived waste 

(IDW). A containment cell designed for passive biotreatment of fuel-contaminated 

IDW was constructed during August 1995. The soils were generated during borehole 

drilling activities in 1994 and were characterized using petroleum hydrocarbon test kit 

and laboratory analyses. Laboratory analytes included fuel and fuel-related 

compounds, and metals. A detailed evaluation of IDW contamination was completed 

to determine soils disposition (Jacobs Engineering Group Inc. [Jacobs] 1995). The 

risk-based screening criteria compiled for the RI/FS risk evaluation were also used for 

IDW characterization. The contaminants expected to be biodegraded are organic 

compounds commonly found in diesel fuel and gasoline. Cell construction and 

sampling activities performed after cell completion are described below. 
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2.0 CONSTRUCTION ACTIVITIES 

The following sections describe construction of a ditch to divert the flow of fuel- 

contaminated water from IRP source area SS10 into adjacent IRP source area OT08, 

and a biotreatment containment cell for IDW soils. 

2.1 Diversion Ditch Construction 

The ditch was constructed as described in the Work Plan and SAP Addendum (Air 

Force 1995a). Station personnel determined that the excavation area was clear of 

utility lines. Station records and maps were reviewed to clear the area. A backhoe 

was used to excavate the ditch around the western and northern edges of source area 

OT08. The ditch is 199 feet long (Figure 2.1-1). The ditch was planned, using map 

information, to be 300 to 500 feet long. Field observations made before ditch 

excavation, including the utility clearance, resulted in changing the location and length 

of the ditch. These changes should not compromise the original objective of water 

diversion around source area OT08. 

The ditch was excavated in short segments starting at the western end of the ditch. 

After excavating each section, a liner consisting of 30-mil high-density polyethylene 

(HDPE) (specifically XR-5) was lowered into the bottom of the ditch, and the ditch 

was backfilled with excavated soil. All removed soil material was left onsite. Most of 

the soil was used to backfill the trench. The remainder was used to construct the berm 

on the downgradient side of the ditch or was spread around the excavation area. An 

extension of the liner was draped up the downgradient side of the ditch and over 

backfilled material within the ditch and anchored with soil (Figure 2.1-2). Several 

small, unlined excavations were made at the eastern terminus of the ditch to allow 

water flow into subsurface soil. 
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Observations and soil sampling results suggest that subsurface soil along all but the 

last 25 feet of the ditch path is contaminated with diesel fuel. Soil sampling is 

described in Section 3.0. The average depth of the ditch is 4.73 feet below ground 

surface (bgs). The maximum and minimum depths are 5.91 and 3.56 feet bgs, 

respectively. The depth of excavation was dependent on the presence of permafrost. 

Permafrost was encountered throughout the length of the ditch. The presence of 

permafrost controlled the maximum depth of the ditch because the backhoe was not 

capable of excavating in frozen ground. Water was encountered in the ditch 

excavation from the upgradient end until the ditch curved to the southeast, about 100 

feet from the beginning of the excavation (Figure 2.1-1). Depth to water varied from 

water flowing across the ground surface to approximately 2.5 feet bgs. Subsurface 

material consisted of disturbed soil and rocks or fill from demolition of the former 

WACS facility. The material ranged from silt to boulders in size. Conditions observed 

during ditch excavation were similar to those seen during test pit excavation and 

sampling for source area OT08. The OT08 sampling effort is described in the RI/FS 

Report Addendum (Air Force 1995b). The test pit field forms have been included in 

this report as Appendix A to provide greater detail about subsurface conditions in the 

vicinity of the ditch. OT08 test pit samples were also analyzed for several 

geotechnical parameters including the following: cation-exchange capacity, clay 

percent, percent moisture, permeability, particle size analysis/distribution, total organic 

carbon, and bulk density. The geotechnical sample results are considered 

representative of soil conditions within the ditch because the test pit locations are near 

the ditch (Figure 2.1-1) and similar, fill-type material was observed. The geotechnical 

results have been summarized in Table 2.1-1. 

A prefabricated well (sampling port) was installed in a sump about two-thirds down 

the length of the ditch (Figure 2.1-1). The well consisted of a Johnson Wheelabrator 

V-pack screen 5 feet long and was constructed of Schedule 40 Johnson polyvinyl 
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TABLE 2.1-1 
Geotechnical Results 

OT08 - Diversion Ditch 
Indian Mountain Long Range Radar Station 

Sample 

Identification 

Test 

Method 

Analyte Value Mean 

Value * 

Units Detection 

Limit 

SO-OT08-SB12 SW9081 CATION-EXCHANGE CAPACITY 32.00 32.33 MEQ/100G 5.0000 

SO-OT08-SB12 SWD422 CLAY PERCENT 4.00 4.33 % 

SO-OT08-SB12 D2216 PERCENT MOISTURE 7.70 16.56 % 0.0000 

SO-OT08-SB12 SWD5084 PERMEABILITY 3.4E-06 4.1E-06 CM/SEC 

SO-OT08-SB12 SWD422 SAND PERCENT 9.00 11.66 % 

SO-OT08-SB12 SWD422 SILT PERCENT 13.00 19.33 % 

SO-OT08-SB12 D2487 SOIL CLASSIFICATION BSG N/A N/A N/A 

SO-OT08-SB12 D854 SPECIFIC GRAVITY 2.75 2.72 MG/KG 0.0000 

SO-OT08-SB12 SW9060 TOTAL ORGANIC CARBON 480.00 476.66 MG/KG 22.0000 

SO-OT08-SB13 SW9081 CATION-EXCHANGE CAPACITY 30.00 32.33 MEQ/100G 5.0000 

SO-OT08-SB13 SWD422 CLAY PERCENT 4.00 4.33 % 

SO-OT08-SB13 D2216 PERCENT MOISTURE 26.00 16.56 % 0.0000 

SO-OT08-SB13 SWD5084 PERMEABILITY 7.3E-07 4.1E-06 CM/SEC 

SO-OT08-SB13 SWD422 SAND PERCENT 11.00 11.66 % 

SO-OT08-SB13 SWD422 SILT PERCENT 14.00 19.33 % 

SO-OT08-SB13 D2487 SOIL CLASSIFICATION BSG/S N/A N/A N/A 

SO-OT08-SB13 D854 SPECIFIC GRAVITY 2.72 2.72 MG/KG 0.0000 

SO-OT08-SB13 SW9060 TOTAL ORGANIC CARBON 500.00 476.66 MG/KG 27.0000 

SO-OT08-SB14 SW9081 CATION-EXCHANGE CAPACITY 35.00 32.33 MEQ/100G 5.0000 

SO-OT08-SB14 SWD422 CLAY PERCENT 5.00 4.33 % 

SO-OT08-SB14 D2216 PERCENT MOISTURE 16.00 16.56 % 0.0000 

SO-OT08-SB14 SWD5084 PERMEABILITY NA 4.1E-06 CM/SEC 

SO-OT08-SB14 SWD422 SAND PERCENT 15.00 11.66 % 

SO-OT08-SB14 SWD422 SILT PERCENT 31.00 19.33 % 

SO-OT08-SB14 D2487 SOIL CLASSIFICATION BSS/G N/A N/A N/A 

SO-OT08-SB14 D854 SPECIFIC GRAVITY 2.70 2.72 MG/KG 0.0000 

SO-OT08-SB14 SW9060 TOTAL ORGANIC CARBON 450.00 476.66 MG/KG 10.0000 

Notes: 
* = mean concentration of all samples 

BSG = brown silty gravel 
BSG/S = brown silty gravel with sand 
BSS/G = brown silty sand with gravel 

CM/SEC = centimeters per second 
N/A = not applicable 

MEQ/100G = milliequivalent weights per 100 grams 
MG/KG = milligrams per kilogram 

% = percent 
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Chloride. Specifications for the well were included as an appendix to the Work Plan 

and SAP Addendum (Air Force 1995a). The well was fitted with a locking well cap 

and locked. The liner material does not extend underneath the well, but the edge of 

the liner is against the downgradient side of the well (Figure 2.1-2). 

2.2 Containment Cell Construction 

Three potential cell locations were presented in the Work Plan and SAP Addendum 

(Air Force 1995a). The proposed Location No. 1 was selected and station personnel 

approved the area (Figure 2.2-1). The area was leveled with the backhoe and nearby 

soil and gravel were moved in to construct the cell berms. The XR-5 high-density 

polyethylene (HDPE) liner material was draped across the cell and berms. Ten of the 

11 drums identified in the Work Plan and SAP Addendum (Air Force 1995a) were 

emptied into the containment cell. Drum 33 was not a soils drum but contained mixed 

liquid waste from 1994 test kit analyses; therefore, it was not added to the 

containment cell. Based on rapid turnaround laboratory results for volatile organic 

compounds (VOC) and metals analysis for the two drums (26 and 32) containing 

sediment from the 1994 decontamination area, these soils were also added to the 

containment cell. If the sediment contained elevated VOC and metals concentrations 

would have been held pending the TCLP results and disposition determined based on 

those data. 

The soils to be treated were spread out across the cell and mixed slightly using a 

shovel. Several of the drums were not completely full, so the final volume of soil 

placed in the cell was approximately 2 cubic yards. The volume estimate used for the 

original cell design was 5 cubic yards. The dimensions of the cell, sump, and 

ventilation system were scaled down to accommodate the decreased soil volume. 
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Figures 2.2-2 and 2.2-3 depict the final construction details of the cell. As mentioned 

in the Work Plan and SAP Addendum (Air Force 1995a), those drums containing 

uncontaminated soils were emptied at the active station landfill. All drums were 

decontaminated and staged adjacent to the containment cell. Decontamination water 

was filtered using a carbon water conditioning unit and discharged into the station 

sewage treatment pond. Drum 33, containing liquid waste, and the used carbon filter 

drum were put on pallets inside the maintenance shed. 

3.0 SAMPLING, ANALYSIS AND DATA EVALUATION 

The following sections describe sampling and analysis performed during and after 

construction of the diversion ditch at OT08 and the containment cell at Lower Camp. 

Field test kit samples and samples collected for analytical laboratory analyses are 

described. Sample results are also presented. When appropriate, an evaluation of the 

results is provided. 

3.1 Diversion Ditch 

Immunoassay test kits designed for PCBs (U.S. Environmental Protection Agency 

[EPA] Method 4020) were used to ensure that PCB-contaminated soils were not 

present in soils where the ditch was excavated. Four samples collected from 

excavated soils were analyzed and no PCBs were detected. Test kit detection levels 

were 1,10, and 40 parts per million (ppm). 

Four petroleum hydrocarbon test kit samples (EPA Method 4030) were analyzed to 

estimate the presence and concentration of contamination in ditch soils. Four samples 

were analyzed, and all four samples contained petroleum fuels above the maximum 

detection level. Test kit sensitivities at the maximum detection level correspond to 

gasoline range organic compounds (GRO) at concentrations greater than 200 ppm and 
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greater than 300 ppm diesel range organic compounds (DRO). Specifications for the 

test kits were included in the Work Plan and SAP Addendum (Air Force 1995a). 

Groundwater was collected from the well one day after the ditch was completed. The 

well was not purged before sampling because the volume of water in the well was 

small and recovery slow. Samples were submitted to the laboratory for VOC, 

semivolatile organic compound (SVOC), GRO, and DRO analyses. 

GRO and DRO, measured using Methods AK101 and AK102, were detected in the 

ditch water collected from the well at 2.6 and 6.7 milligrams per liter (mg/L), 

respectively. Fluorene and bis(2-ethylhexyl) phthalate concentrations were estimated 

by the laboratory at 4.0 and 5.4 micrograms per liter (ug/L), respectively. No other 

compounds were detected in the ditch water sample. Table 3.1-1 includes a complete 

list of analyses and results. The difference between soil and water concentrations of 

DRO and GRO suggests that fuel contamination is bound to soil particles and is not 

readily dissolved and transported by water. 

Geotechnical results from samples collected for source area OT08 characterization 

were presented in Table 2.1-1. Figure 2.1-1 shows the relative location of the test pits 

and diversion ditch. 

3.2 Containment Cell 

Sampling of the containment cell soils and two IDW drums was completed as 

proposed in the Work Plan and SAP Addendum (Air Force 1995a). Laboratory 

samples were collected from the drums using a stainless steel hand auger. 

Immunoassay test kit samples and laboratory samples were collected from the 

containment cell soils using the hand auger and a stainless steel spoon. 

Final 

H:\HOME\SBROWNUND\TSR\A-COMBODOCl 2/8/95 14 Recycled 
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Composite samples were collected from the decontamination area sediment drums 

filled in 1994 (Drums 26 and 32). The samples were submitted to the laboratory for 

rapid turnaround analysis of VOC and metals concentrations. These data were 

required to decide whether the sediment could be placed in the containment cell. 

These samples were also analyzed according to the Toxicity Characteristic Leaching 

Procedure (TCLP) with a normal turnaround time for results. The VOC and metals 

results were nondetections or below human health and ecological risk levels for most 

analytes and are included in Table 3.2-1. The TCLP results are also included in this 

table and are denoted by a "WL" matrix code and "TCLP" following the test method. 

The IDW samples from Drums 26 and 32 were designated SO-IDW-DR26 and SO- 

TDW-DR32. 

Petroleum hydrocarbon test kit samples and laboratory samples were collected to 

characterize the soils in the cell. The samples were collected five days after soils were 

put in the cell and covered. Soil was collected from throughout the cell and 

homogenized. Four composite soil samples were analyzed using the petroleum 

hydrocarbon immunoassay test kits (EPA Method 4030). All four samples contained 

petroleum fuels above the maximum detection level. Test kit sensitivities at the 

maximum detection level correspond to GRO at concentrations greater than 200 ppm 

and greater than 300 ppm DRO. Specifications for the test kits were included in the 

Work Plan and SAP Addendum (Air Force 1995a). Three composite samples were 

sent to the laboratory for GRO and DRO analysis. These samples were designated 

SO-CC01-CS01 through -CS03. Three additional samples were collected from areas 

of obvious fuel contamination and analyzed for a suite of nutrient indicators. These 

analytes include the following: total Kjeldahl nitrogen, total phosphorus, alkalinity, 

total iron, and percent moisture. The nutrient sample numbers are SO-CC01-CS04 

through -CS06. All laboratory results are summarized in Table 3.2-1. Mean 

concentrations of analytes are summarized in Table 3.2-2. 

Final 
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TABLE 3.2-2 
Mean Analyte Concentrations 

Containment Cell and IDW Drums 
Indian Mountain Long Range Radar Station 

CONTAINMENT CELL Value Units 

DIESEL RANGE ORGANIC COMPOUNDS 40.00 MG/KG 
GASOLINE RANGE ORGANIC COMPOUNDS 0.85 MG/KG 
ALKALINITY, BICARBONATE (AS CAC03) 657.00 MG/L 

ALKALINITY, TOTAL (AS CaC03) 657.00 MG/L 

IRON 36667.00 MG/KG 
NITROGEN, KJELDAHL, TOTAL 433.00 MG/KG 

PERCENT MOISTURE 20.00 % 
PHOSPHORUS (AS P) 380.00 MG/KG 

TOTAL PHOSPHORUS (AS P04) 1163.00 MG/KG 

INVESTIGATION-DERIVED WASTE DRUMS 

ACETONE * 0.04 MG/KG 

ALUMINUM 18000.00 MG/KG 

ARSENIC 6.90 MG/KG 

BARIUM 180.00 MG/KG 
BERYLLIUM 0.35 MG/KG 
CADMIUM 5.10 MG/KG 

CALCIUM 6650.00 MG/KG 

CHROMIUM, TOTAL 31.50 MG/KG 

COBALT 16.00 MG/KG 

COPPER 45.00 MG/KG 
ETHYLBENZENE 0.05 MG/KG 
IRON 33000.00 MG/KG 
LEAD 40.00 MG/KG 
MAGNESIUM 9000.00 MG/KG 
MANGANESE 520.00 MG/KG 
METHYL ETHYL KETONE (2-BUTANONE) * 0.02 MG/KG 
NICKEL 9.70 MG/KG 
POTASSIUM 660.00 MG/KG 
SODIUM 240.00 MG/KG 
THALLIUM * 5.20 MG/KG 
TOLUENE 0.42 MG/KG 
TOTAL XYLENES 0.42 MG/KG 
VANADIUM 69.00 MG/KG 
ZINC 97.00 MG/KG 

INVESTIGATION-DERIVED WASTE LEACHATE 

4-METHYLPHENOL (p-CRESOL) * 41.00 HG/L 
BARIUM 1.80 MG/L 
CADMIUM * 0.02 MG/L 
LEAD* 0.18 MG/L 
CRESOLS, TOTAL * 41.00 HG/L 

NOTES: 

MG/KG = milligrams per kilogram 

MG/L = milligrams per liter 

(iG/L = micrograms per liter 
% = percent 
* = detected in one sample 27 
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The following discussion describes contaminants detected in 1995 IDW drum and 

containment cell samples. An evaluation of potential human health or ecological risk 

of negative effects associated with detected contaminants is provided when 

appropriate. 

Metals. The concentrations of the metals cadmium and lead detected in Drums 26 and 

32 were slightly above the background 99 percent upper tolerance limit (UTL) 

calculated with 95 percent confidence for surface soil using 1994 analytical results. 

These samples were designated SO-IDW-DR26 and -DR32. The background levels 

are shown in Table 3.2-3. The cadmium detections were below the background 99 

percent UTL with 95 percent confidence for both sediment and subsurface soil. The 

lead levels were below the UTL for sediment and slightly greater than the subsurface 

soil UTL. The 1995 detections were about 10 percent greater than the surface soil 

UTLs and significantly below the sediment UTLs. Arsenic concentrations in both 

IDW samples exceeded the human health risk-based screening level, but were below 

background levels measured at the site in 1994. The metals concentrations are not 

considered a human health or ecological concern because the levels are generally 

within the range of background concentrations measured at Indian Mountain. 

Background levels for all media, and an explanation of their derivations, were included 

in Section 3.1 of the final RI/FS Report (Air Force 1995c). The 1994 background 

levels for sediment, surface soil, and subsurface soil are included in Table 3.2-3. 

GRO and PRO. Three composited containment cell samples, designated SO-CC01- 

CS01 through -CS03, were analyzed for GRO and DRO content. Detections were 

well below the most stringent Alaska non-underground storage tank (UST) levels 

(Alaska Department of Environmental Conservation [ADEC] 1991). The cleanup 

level used for diesel range petroleum hydrocarbon compounds is 100 mg/kg. The 

level used for gasoline range petroleum compounds is 40 mg/kg. The test kit analyses 

indicated that greater than 200 ppm GRO (or 300 ppm DRO) was present in the soils. 

H:\HOME\SBROWN\IND\TSR\A-COMBO.DOC12/8/95 
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The laboratory results and test kit results do not correlate. This lack of agreement 

may be linked to the presence of naphthalene in the soils. Naphthalene can interfere 

with the test kit analyses by causing false-positive results, even at low concentrations. 

A review of the 1994 analytical results for the soils added to the cell suggests that 

naphthalene was detected in a majority of the laboratory samples. SVOC analyses, 

which include naphthalene, were not performed on the samples collected in 1995. 

Therefore, it is likely that the combination of petroleum hydrocarbons and associated 

constituents in the soils resulted in a higher detected concentration in the test kit 

samples than was measured in the laboratory samples. 

Physical Characteristics and Nutrients. SoU characteristics, including nutrients, were 

measured in laboratory samples designated SO-CC01-CS04 through -CS06. The 

mean moisture content measured in the nutrient samples was 20 percent. According 

to Wise and Trantolo (1994), the optimal range of water content (20 to 40 percent by 

weight) for a given site will depend on soil type, permeability, and contaminant 

saturation. According to EPA research (EPA 1993), 40 to 80 percent moisture is 

desirable, and the rate of degradation is moisture limited below 40 percent. Because 

of seasonal temperature and precipitation changes, the amount of water in the soils 

will probably fluctuate after the cell has been sitting undisturbed. It may be useful to 

measure soil moisture content in 1996 to evaluate whether sufficient water for 

metabolic activity exists in the soils. Nutrients measured included the following: 

phosphorus, alkalinity, iron, and nitrogen. None of the levels were abnormal, although 

these measurements will be more meaningful if compared to a future data set. 

Bioremediation sources recommend nitrogen to phosphorus ratios ranging from 10:1 

to 5:1. The ratio of the mean concentrations of total nitrogen and total phosphorus is 

1:2.6. This ratio suggests that nutrient deficiency may limit the rate of destruction. 

Temperature, carbon dioxide (C02), and oxygen (02) measurements were made in 

containment cell soils six days after the soils were placed in the cell and covered. The 
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C02 concentration was 0.07 percent and the 02 was 21 percent. These levels are 

normal, although a decrease in 02 and an increase in C02 concentrations should occur 

during periods of biodegradation. The concentration of C02 in soil gas depends on the 

presence of 02, and vice versa. Microbial and plant activity use 02 and generate C02. 

In addition, moisture content and soil aeration can control gas flow through soils. 

From 2 to 4 percent 02 is required to maintain aerobic conditions. The soil 

temperature was 57.8 degrees (°) Fahrenheit (F) when the ambient temperature was 

approximately 54° F. These measurements made during and after cell construction 

will serve as baseline data. Some or all of the parameters may be measured in the 

future to monitor biological activity. Future data can also be used to evaluate the need 

for moisture or nutrient supplementation. 

4.0 CONCLUSIONS 

The ditch and sampling port will be inspected periodically to ensure that the ditch is 

effective. Water samples will be collected from the sampling port annually for up to 

five years to evaluate contaminant levels migrating from source area SS10. Such 

sampling would be incorporated into the primary FS alternative for SS10, natural 

attenuation and long term monitoring. Although water was seeping into the ditch, it 

was not possible to determine whether 100 percent diversion was achieved. Future 

monitoring of the area, including visual observation of downgradient seeps, will be 

required to determine whether the diversion was successful. These data will be useful 

for remedial alternative evaluation because fuel concentrations in water will indicate 

whether solution of contaminants by water is a significant transport mechanism. 

Containment cell soil samples did not contain organic contaminants above risk-based 

screening criteria. DRO and GRO were not detected above the minimum Alaska 

levels for USTs. The petroleum hydrocarbon test kit results did not correlate with the 

laboratory samples.     As mentioned  earlier,  the presence of other fuel-related 
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compounds may have interfered with the test kit analyses. The Work Plan and SAP 

Addendum (Air Force 1995a) recommended that periodic test kit analysis of the cell 

soils be performed to monitor petroleum hydrocarbon degradation. Based on the 

results presented in this report, test kit monitoring is no longer recommended. 

Therefore, 1996 sampling plans for the containment cell will include composite sample 

collection for DRO, GRO, SVOC, and VOC laboratory analyses. DRO and GRO 

results are recommended for continuity, and SVOC and VOC data are necessary to 

determine contaminant presence and levels in the containment cell soils. Samples may 

also be analyzed for a suite of nutrient and physical parameters to compare to the 

baseline cell data collected in 1995. Temperature, C02, and 02 should also be 

monitored at this time. The laboratory results will be evaluated to determine if 

continued operation of the cell is necessary, and if so, if specific nutrients should be 

added to enhance biodegradation. If the data indicate that treatment is complete, 

disposal options for the soils will be considered and implemented. 
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APPENDIX A 

OT08 TEST PIT FIELD SAMPLING FORMS 
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SURFACE AND SUBSURFACE SOIL SAMPLING FIELD DATA FORM 

PROJECT NAME:     INDIAN MOUNTAIN LRRS 
PROJECT NUMBER: 05G46200 
SITE ID: OT<b£b 

SAMPLE ID: ^ho-csvx^-^j^. 

DATE: S>/\\lo&  

WEATHER:  öwuisjr   , «?£  

LOT CONTROL NO. IM-AIQQQJ 

TIME:     io3C> 

FIELD SAMPLING TEAM:       *h ■ ^..vi     . "P>. TW iAc,oy-, 

/' /' 

VJA£$ 
yBtiyf e^prini ' 

-  *CoYZ\ 
tw-rlca-f 

So' 

*SSc£ > 

SAMPLING LOCATION:    lab c,amp\i CöikcteA frtmi c.s~-i' <A^p*h 

4cu4fr   ^i/Jo  Af   Ärts£>  -   hx-jaM™   \<->ac*»&   yggdujaij   {ram Coß.1 . 

COMPOSITE: (^EJWO COMPOSITE DESCRIPTION: c^lU^-fior? of Soil£ T]^\^^1 

DEPTH OF SAMPLING INTERVAL: 2.9-^-^-C VOLUME COLLECTED:   \ *xt>z jar e 

HEADSPACE READINGS:  ' 
-*tl\ T^   ^^ ^-^M4-^ 

DESCRIPTION OF SOIL MATERIALS: 

hAjAmrr    U'cixin     <^AU*    <^%l    uoiUn    4D%    yo±ic\  au^A  CUA^XO^ 

FIELD TEST KIT SCREENING    TPH:      POB: _jQ_Aß>ch< VUO 

SAMPLE IDS: RESULTS: 

£>£,C&  -OS 

4^>Cfi>- QZ 

4>£gfe  -a^ 

l\)D , ^^_ßßo^_ 

bW AJf>   &//3/T5 

AM 
AJft   -  nerr-M    fit-tecHd 

hJA -   nof 04^äi-iv2£4 

DATE AND TIME OF .     . /     ,      .      A 
TEST KIT SCREENING    fg.?g     &IU fcS    ( Z/a/^J 

COMPLETED BY: 

SaraU   ßrow %AA*J^/Leu»- &l"hS~ 
PRINT NAME 

CHECKED BY: 

SIGNATURE DATE 

PRINT NAME SIGNATURE DATE 
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SURFACE AND SUBSURFACE SOIL SAMPLING FIELD DATA FORM 

PROJECT NAME:     INDIAN MOUNTAIN LRRS 

PROJECT NUMBER: 05G46200 l^oc  ID     oXO&'S^&q 

SITE ID: oT&& 

SAMPLE ID: sp-grag-Sßg^       LOT CONTROL NO. IM-AI&>IOI 

DATE: &A \ M £ TIME:   /n4-< 
WEATHER: ÖWCC&t    ]

xBO°Z: .  

FIELD SAMPLING TEAM:     ^ . v^^a !to      S ."Da-v '.<^^c>iO  

SAMPLING LOCATION: Utb  sample cMUrfcd {Vim->   4.5-S'<=Uf*rh 

Aporpx      l^?;    Sg    oF     £öf£)     iVütrk-g^    AH     ^o»>H    Side 

of  g?Tig>£>^ Meas   arta e£   -farnies A\/^c} mnfc-^ _- 

COMPOSITE DESCRIPTION:  £a\   ^rtmn ejxcjn <a£f-H— 

Wi    I S" 

COMPOSITE: ES/NO 
A.5"-i;, 2.5-?' . 

DEPTH OF SAMPLING INTERVAL: OJA *-g-9y   VOLUME COLLECTED: ±J*£1_±±^ 

HEADSPACE READINGS: 
3   'ZCn   +<^k lc'4   S<impi^> 

DESCRIPTION OF SOIL MATERIALS: 

FIELD TEST KIT SCREENING   TPH:     PCB:   X^       AvreW 12^><P 

SAMPLE IDS:   RESULTS:   

^£# -£M 

&*£A-&'Z- 

<^^) -£>3> 

•^1   ^ /D W no 

MA    MB    frA-zhz 

MA 

^- n/^-    /uogd \f zrÄ 

A/0'    flff    c'LL-K-fk"^ 

DATE AND TIME OF ^ 
TEST KIT SCREENING     g>/h/4$ \L>'%-> 

COMPLETED BY: 

c^WX- I -Urno' Ä>/i \ /q t> 
PRINT NAME 

CHECKED BY: 

SIGNATURE DATE 

PRINT NAME SIGNATURE DATE 
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SURFACE AND SUBSURFACE SOIL SAMPLING FIELD DATA FORM 

PROJECT NAME:     INDIAN MOUNTAIN LRRS 

PROJECT NUMBER: 05G46200 

SITE ID: £>T<2>A> 

SAMPLE ID: \/aVtZTy/no kb   LOT CONTROL NO. 

DATE: P>/4/4<Z TIME:    H4S- 13 

WEATHER: g-io^^ brt»£Z>y ] gb^F 

FIELD SAMPLING TEAM: G - Qmojn <- 

SAMPLING LOCATION: 

(2. 

\*£-   \-voo   were,   nlflna   -rW. roi^    brme£) -fk-   LflSf S^»fd>)tacL_ 

COMPOSITE: Yef/No)        COMPOSITE DESCRIPTION:  

DEPTH OF SAMPLING INTERVAL: n-^3-51^'    VOLUME COLLECTED:   ^DA   &l£-b 

HEADSPACE READINGS:    <nck w^yeja 

DESCRIPTION OF SOIL MATERIALS: 

4-Wf  OX?..    rvCr\\\ ■■  4 y putt.)   V;   absg.r\/£ _ -fuJ   -£h<g£r7 g-  ^y^i^   /üJ 

^EST KIT SCREENING    TPH:      PCB:     V ,    n 

RESULTS:  <af-  £' in   ALUJX , 

FIELD TEST 

SAMPLE IDS: 

9>Pf)\   -   Scunvt  loCAhmn   A<>   1944- 

b?VZ- i) 

<&ü<Z- 11 

fOeu) 1  "   Zo' ^cfSRo?, 
MeWZ;~    IS' Si:   of     pg?nrj 

$Utf- >\0 ,-4ü,2.S'->4ü'5'  - MP _^^ ^-^-, —-7 —- 

Surf. -^> 4o :    £.5^40  S' ->4S 

*>L-^.  >4 ■0 •2.5' >J  7^  — 

Su»f    NP-,  2-5/ Kin-   ^'  -MA 

1^0,40 pY"r"* 

COMPLETED BY: 

DATE AND TIME OF ,        . 
TEST KIT SCREENING     CVH    /~'IQ'-3D   oud 

^10 &-q (xm 

~?arcLh   fe/ovon OA/OX^ cn^oY"") £?&&>•/to fas 
PRINT NAME 

CHECKED BY: 

SIGNATURE DATE 

PRINT NAME SIGNATURE DATE 
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SURFACE AND SUBSURFACE SOIL SAMPLING FIELD DATA FORM 

PROJECT NAME:       INDIAN MOUNTAIN LRRS ^    ^     £-&£-$<;)a 

PROJECT NUMBER: 05G46200 

SITE ID: QT0po  /A/-A/COZO/ 

SAMPLE ID: ^o- oT&fb~^tn aA LOT CONTROL NO. /U-AIDC?Oi 

DATE: #/i!ft^    <k5-öT&>fi-$>&®4     TIME:   l^Zj   * IZZ4-0^-'A 
A.                    _      _                                                ccc-J 

WEATHER: Qsl^ca^f , ^b' v  

FIELD SAMPLING TEAM:       £? "^v-ouovn     \ &-• ntnr^j  

SAMPLING LOCATION:   L^b   sample  coilu^J   f'^' ^-s'' ' ^J 2-5'3.o'^pri»,*, 

Appro*, fitt'    *;/^T g£   Stol    *   fcc?'    sou-rii   <gf  £^4 

 wi/Jjr^iT* [  __—. T—r ...    -A-™ 

COMPOSITE: /fis)No P-HMPOSITF DESCRIPTION: eadn fnWvoJ , b»kjL*y»;o r^k-G> 

HFPTH OF SAMPLING INTERVAL: *MA A.*;-1?'     VOLUME COLLECTED: J_±fZ-Ml ^-.i. UL sa^pU 

DESCRIPTION OF SOIL MATERIALS: 

HEADSPACE READINGS: 

Nie     m^-ien       Vv'A>eV      «S^-po^c     6'i/^i v^-     OuUy     4>1-K|     4^'n 1    UJ.+ ^ 

FIELD TEST KIT SCREENING    TPH:       PCB:     V       A.edcn'   12^-'^ 

SAMPLE IDS:  RESULTS: 

■~>^iP- ol MP 

MD 

NT> 

NJD^   nc*   cr^kcMA 

DATE AND TIME OF 
TEST KIT SCREENING   g/il   *.  ryi^/^ 

COMPLETED BY: 

PRINT NAME 

CHECKED BY: 

<JC\AJXL'~    LJ-<Crusrr-) 3 
SIGNATURE 

fr/\ \M ^ 
DATE 

PRINT NAME SIGNATURE DATE 
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SURFACE AND SUBSURFACE SOIL SAMPLING FIELD DATA FORM 

PROJECT NAME:     INDIAN MOUNTAIN LRRS 

PROJECT NUMBER: 05G46200 ^ l °   OT®<& -SSiJ 

SITE ID: OT0& 
SAMPLE ID: 6o~oT0& -Sßö£      LOT CONTROL NO. iN-Alco4ot 

DATE: 3>/i\l4<; TIME:    <247 ('\2Sö *n cat) 

WEATHER: Q\!excj\<^\ . 5£>"P   

FIELD SAMPLING TEAM: ^. B-,' own a., n C^-)r'v f 
SAMPLING LOCATION:    UJt?   &a™pi£    t^l^cfod f«'°^   2-9-3'^p^ 

COMPOSITE: ^YESMO COMPOSITE DFSCRIPTIQN: Ap^-fV ac.pt»-. • 

DEPTH OF SAMPLING INTERVAL: ^ 4-s-9 '    VOLUME COLLECTED:     |-4gg- jar f>r l*b 

HEADSPACE READINGS: 
I . 2üq $o4.>ip'ui  f6r 

DESCRIPTION OF SOIL MATERIALS:     ^ -d-11 i01 

FIELD TEST KIT SCREENING   TPH:     PCB:       V^   t\\oc\o<  \2&C- 

SAMPLE IDS: RESULTS: 

^i 1 - CM > 1   ^i<^ rr^ 

^Vi\   -OZ 

1         11 

^>ü -o3 NiA 

Nn- ntft ck-kr.btA      WA"- nct  <OfU.lv/7cd 

DATE AND TIME OF 
TEST KIT SCREENING      A/11 /4S 

COMPLETED BY: 

^7fl v?lU     Ofc-gvutO 'OA^XJU. £>/' 1 fcc 
PRINT NAME 

CHECKED BY: 

SIGNATURE DATE 

PRINT NAME SIGNATURE DATE 
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SURFACE AND SUBSURFACE SOIL SAMPLING FIELD DATA FORM 

PROJECT NAME:     INDIAN MOUNTAIN LRRS 

PROJECT NUMBER: 05G46200 (^oC    (p   oT0£'S£iZ- 

SITE ID: 

SAMPLE ID: 

DATE: 

WEATHER: 

oT&>?> 
So-oT0&-SSi7~      LOT CONTROL NO. IU-AIööSOJ 

£/tt/^ TIME:      I^IC?  

fiVfciYA</f      ^Cc\ 

FIELD SAMPLING TEAM:     ^? ■B^^n      kL. H for 
* 

SAMPLING LOCATION: L<a-b  sampU  cfctU-fckd  f*'<^in  o-^-> '<^p^ 

* 

Fi4 < 
6<W4) 

\ 1N 

COMPOSITE: (@/NO 

DEPTH OF SAMPLING INTERVAL:   ft.5"- 1 

HEADSPACE READINGS:  

COMPOSITE DESCRIPTION: ^'>K   compel-tei £LT~ £<0£i"i 

VOLUME COLLECTED:    \-A^ for l^j-, 

i -2£b f<^   te^t~ ^'^ 

DESCRIPTION OF SOIL MATERIALS: 

Fi^-fli'tii^,!^^   broion   ^>\1"K; 4CM 1    tutH-i     ^gou  rya*c\   /Hid 

FIELD TEST KIT SCREENING   TPH:  PCB: V     A^oC\t>\    rz&c' 

SAMPLE IDs: RESULTS:   

^4/2-   -c\ Mcf   A£\t£kA 

DATE AND TIME OF ^ 
TEST KIT SCREENING     g/l 1 M > 

COMPLETED BY: 

—^ ciicdi   färc^*) ,>q^X /^ Clv-rv") 

PRINT NAME 

CHECKED BY: 

SK3NATURE 

g/n/qs' 
DATE 

PRINT NAME SIGNATURE DATE 
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SURFACE AND SUBSURFACE SOIL SAMPLING FIELD DATA FORM 

lOC   IP    ££I3> 
PROJECT NAME:     INDIAN MOUNTAIN LRRS 

PROJECT NUMBER: 05G46200 

SITE ID: ftT0ft 
SAMPLE ID: <*o-cn-&P> -6^1^     1 m CONTROI NO.   IN-At 00 m i 

DATE:   &/i 1 \<\£   *w» 6o-£Tg>e-£&&,TiME: _J__£___t__>Z- 

WEATHER: trveirf-/ifrt    £f'"P 

jtt-Aloou>l 

C pre iv n     a^ J . 1-ki-H-y FIELD SAMPLING TEAM: ,  
SAMPLING LOCATION:  U ^nPir',  ^ikr^H f— • ^-s''; ^ 2-5-v by«, 

f\jjQ of riiv/g-r^i^ri     A \ Yell, 

COMPOSITE: /^YES/NO COMPOSITE DESCRIPTION: M   r Af L.   .nhvvA I 

e.f-l',9.5-?', ,- ,    1   ,    . ,„ 
DEPTH OF SAMPLING INTERVAL  __________'    VOLUME COLLECTED: ___J___t__^Ci^   \ob ScUnpl^ 

aw*    DC a    {*><    \C'J    t-H 
HEADSPACE READINGS:   ^    f\%,   fyfr   ^^^^ 

DESCRIPTION OF SOIL MATERIALS: 

1-Wtj   ckcyacicJ    fal   rtter   gu^   <^ftV'   * >''    g'^l ^W^V 

n^k.r^r.PFFN.NG    TPH: PCB:X      /^ Mr,    IV^     _ 

iÄ.1 

SAMPLE IDS: RESULTS: 

^>I^ -^/l 

^^i^ -^ 

^ l-^   -C3 

l\JD 

___ 

J__. 
__IZ_ ,-^f-   riti^Kj 

NA n ,-f :ti 'A ly 

DATE AND TIME OF 
TEST KIT SCREENING &/"M s 

COMPLETED BY: 

C>a*tat V^vLUV) 
PRINT NAME 

CHECKED BY: 

'av/t.u l£*T. -'-r fr/wfa s 
SK3NATURE DATE 

PRINT NAME SIGNATURE DATE 
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