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NOTICE

This report has been prepared for the United States Air Force byWoodward-

I Clyde Consultants for the purpose of aiding in the implementation of afinal remedial action plan under the Air Force Installation Restoration
Program (IRP). As the report relates to actual or p6ssible releases of
potentially hazardous substances, its release prior to an Air Force final

I decisionon remedialactionmay public's
be in the interest. 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 the

I environmentand health,must be consideredwhen evaluatingthis report,premature or inaccurate. Acceptance of this report in performance of the
Air Force adopts the conclusions, recommendations or other views expressed

I herein,which are those of the contractoronly and do not necessarilyreflect the official position of the United States Air Force.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road

Springfield,Virginia 22161
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PREFACE

l This Technical Report describes the investigative and evaluative techniquesand results adopted for the USAF under contract F33615-85D-4544 delivery
order number 0005 to conductan IRP Remedial Investigation/Feasibility

i Study (RI/FS)for the Cape Romanzof Long Range Radar Site (LRRS),one ofthe Alaskan Long Range Radar (LRRS) locations.

i This assignmentincludesreviewingsite historyand defining the frameworkfor this RI/FS; establishingthe environmentalsettingthrough existing
reports; conducting the field investigation program in conformance with the
Stage i Final Work Plan; discussing results and significant findings,

I including providing a qualitative risk screening of identified contaminatedsites; identification, screening, and analysis of remedial measures; and
recommending which site requires no further IRP action, requires additional

i IRP effort, or requires recommended remedial actions. Field work tookplace in summer 1989.

Captain Walter Migdal, Human Systems Division, IRP Program Office

(HSD/YAQ),was the TechnicalProject
Manager.

Approved:

!
!
!
!
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I
i EXECUTIVESUMMARY

I From July 25 to August 14 and from September28 to 29, 1989, Woodward-

Clyde Consultants (WCC) conducted a remedial investigation of soil, surface

I water and groundwater at nine sites at the United States Aircontaminatio n
Force (USAF) Long Range Radar Site (LRRS) at Cape Romanzof, Alaska. The

I nine sites investigatedincluded locationswhere diesel fuel, hazardousmaterials,waste oils, and ethyleneglycol had been stored; locationswhere

I fuel or waste oils had been reportedlyspilled; locationswhere landfillswere filled with debris and hazardous materials; locations where waste oils

had been applied to road surfaces for dust control; and surface water and

groundwater at and near these locations (Engineering Sciences 1985). A

brief description of each investigated site follows:

!
ROM-I Waste Accumulation Area: location where drummed new products and

I liquid wastes had been stored until 1982. Several major spills and leaks
of diesel fuel and MOGAS from storage tanks and pump fill nozzles have

i occurred nearby. The site is locatedbetweenthe CompositeFacilityandthe Lower Camp POL tanks on the north side of the access road. Surface

i soils are fill material composedof sandy silt with boulders.

ROM-ID 5099th Disposal Pit: location where debris and other wastes were

m deposited when the Lower Camp facilitieswere razed. The site is a
backfilled pit immediately south of the present fueling station. Surface

m soils are fill material composed of sandy silt with boulders and trace
clay.

I

ES-1
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ROM-IS Large Fuel Spill: location where a large fuel spill (14,000

gallons) occurred. The site is south of the present fueling station and

southwestof the demolished Lower Camp. The soils are native tundra. Two •
abandonedwells are within the boundaryof distressedvegetation

attributabletothespill, i
J

ROM-3 Former Shop Area: location where oils, hydraulic fluids, solvents,

toluene,paints,and ethyleneglycolhad been stored,leaked,and J
spilled. The site is the former shop area at Lower Camp, east of ROM-ID.

The site also includesthe groundwaterof the installationwater supply I
well and the surface water of the lake behind Huson Dam. Soils are fill

material composed of sandy silt with boulders. I

ROM-4 Road Oiling: locationwhere liquid industrialwastes were applied I
Uto the road surface and the adjacentdrainage ditchesfor dust control.

The site includes the Upper Camp and Lower Camp roads. Soils are fill

materialscomposedofsandysilt. J

uROM-5 New Landfill: location where various wastes, debris, and garbage

have been deposited. The site is behind (uphill of) the Composite Facility

and drains down past the IndustrialDome to the main drainage ditch along i
I

the road. Soils in the drainage are fill materialcomposedof sandy silt

withboulders, j

ROM-8 Landfill: locationwhere variouswastes,debris, and garbage have

been deposited. The site is south of the access road, about _ mile west of JR

the Composite Facility. The landfill is covered by fill material (sandy

silt with boulders)and is surroundedby native tundra. The tundra was i

excavated in many areas for landfill cover material. The surface water and

groundwaterin thevicinityarepartof thissite. I

ROM-IO Former Truck Fill Stand: locationwhere small POL spills

associatedwith tank fillingand transfersoccurred. The site is above the

beach at Kokechik Bay. Surface soilSEs_2arenative sandy silt with boulders. _.q_
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ROM-12 Former Drum StorageArea: locationwhere drummed liquidwastes had

I been stagedfor shipment. The site is east of the beaver ponds near themouth of Fowler Creek, and south of Fowler Creek. This site was identified

i by the WCC field crew in Summer 1989. The surfacesoils are native sandysilt with boulders,blackenedfrom many spillsor leaks.

I These sites are shown on Figure ES-I. Other sites shown on the same
figure (RGM-2, -6, -7, -9, and -11) were inspected and withdrawn from the

i investigation either becausethey could not be located,the area
program

appeared clean, or access to the site was too difficult to attain.

I The field program includeda soil gas survey at ROM-ID and ROM-3;

I soil/sedimentsamplingat all sites; surfacewater samplingat ROM-3 lake,ROM-8 streams, and ROM-12 beaver pond; groundwater sampling at ROM-IS, ROM-

3, and ROM-8; monitoring well installation at ROM-8; surficial mapping of

ROM-IS and ROM-8; and a hydrologic and geologic reconnaissance. A summary

of field activities and quantities is presented in Table ES-I.

!
Analytical laboratory results of soil samples indicate that the only

I soil contaminationproblemat Cape Romanzof LRRS is total petroleum
hydrocarbons (TPHs). Surface water sample results indicate that at ROM-8

i only, the water is contaminatedin certainareas with TPHs and PCBs.Groundwater results at ROM-1S abandoned wells and ROM-3 installation water

supply well indicate the presence of TPHs and alpha BHC, a pesticide. A

i summaryof maximum and geometricmean concentrationsof chemicalsin soil,

surface water, and groundwater is shown in Tables ES-2 and ES-3.

I
The State of Alaska Departmentof EnvironmentalConservation(ADEC)

I interimstandard for TPHs in soil of iO0 mg/kg has been adopted as the
cleanup standard at Cape Romanzof. A state ambient water quality criterion

i (AWQC)for surfacewater of 15 _g/L for TPHs is applied here. The federal
I and state AWQC of 92 ng/L for alpha BHC in surfacewater is appliedto the

groundwaterbecausealpha BHC is a known carcinogen.

I ES-3
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of Wells ............ 4 .... 4

otalDepth(feet) ............ 56 .... 56
aysofSoilGas .... 3 4 .......... 7

laysofMapping -- 3 ........ 4 .... 7

SurfaceWaterSamples ...... 1 .... 10 -- i 12

iroundwaterSamples -- 2 -- 1 .... 4 .... 7

imSoiland Sediment 3 4 2 5 2 I 10 i 3 31

J Samples

I-

!
!
!
!

i
I ES-5
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P
Evaluationof the significanceof contaminantconcentrationswith

respect to the cleanup levels and other site conditions by a qualitative

risk assessment indicates that three sites require no further action

(Categoryi sites): ROM-ID 5099th DisposalPit, ROM-4 Road Oiling,and

ROM-5 New Landfill. Six sites have contaminant concentrations requiring

consideration of remedial action (Category 3 sites): ROM-I Waste Accumu-

lation Area, ROM-1S Large Fuel Spill, ROM-3 Former Shop Area, ROM-8 Land-

fill, ROM-IO Former Truck Fill Stand, and ROM-12 Former Drum Storage Area.

Within the aquifer beneath ROM-IS, which aquifer likely extends

southeastward toward Huson Dam (see Figures ES-1 and 4-2), there may be a

health risk; groundwater from this aquifer is the current installation

water supply. A water sample from the water supply well (near Huson Dam)

contained TPHs concentrations exceeding state ambient water quality

standards. However, toxic or carcinogenic TPHs constituents were not

D detected, and insufficient data are available to evaluate the risk.
Additionalinvestigationis recommendedfor the site. This site was

classified a Category 2 site.

A feasibility study was performed for the six sites requiring consider-

ation of remedial action. A variety of remedial technologies were devel-

oped and screened for each general response action (Tables ES-4 and ES-5),

and four operable units were defined (Table ES-6). The four operable units

are TPHs in disturbed native soils or fill (ROM-1, ROM-IO, and ROM-12),

TPHs in undisturbednative soils (ROM-1S),TPHs (soil)and PCBs (surface

water) at the ROM-8 Landfill, and TPHs at the ROM-3 Former Shop Area.

Remedial alternatives were developed for each operable unit, as shown

in Table ES-6, using the associated technologies for the general response

actionsidentifiedin Tables ES-4 and ES-5 and a detailedevaluationof the

alternatives was performed. The alternatives were then rated and ranked

and a recommendedalternativeselected. A summaryof the recommendations

D For each site is presentedin Table ES-7.

ES-9
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Table ES-4. LISTINGOF GENERALRESPONSEACTIONSAND ASSOCIATED _m_
TECHNOLOGIES FOR CONTAMINATED SOIL AT CAPE ROMANZOF LRRS

General Response Action Associated Technology for Soil
[]

No Action/InstitutionalControls • Long-TermMonitoring I

• Fencing/Long-TermMonitoring i
BContainment - SurfaceCaps

• Surface Covers
I

Extraction ,Excavation i

Onsite Treatmentor Disposal Physical i
• Soil Washing
• Fixation
• Thermal Technologies

•Landfill I
Chemical

• ReagentOxidation B

Biological

•Landfarming

Offsite Treatment or Disposal • Landfill
• Incineration

In SituTreatment Physical
• Vapor Extraction
•SteamExtraction
• Attenuation U
• Fixation

•SoilWashing

Chemical
• Photolysis

Biological I
• Enhanced Biodegradation

l
I

4
ES-IO i
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Table ES-5. LISTING OF GENERAL RESPONSE ACTIONS AND ASSOCIATED TECHNOLOGIES
FOR CONTAMINATED SURFACE WATER AT CAPE ROMANZOF LRRS

General Response Action Associated Technology for Surface Water

I
NoAction • Long-TermMonitoring

i Containment - HydraulicBarriers
• Surface Water Diversion Ditches

Extraction • SurfaceWaterCollection

Onsite Treatment or Disposal Physical

• Air/steamstripping• Reverse Osmosis
• GAC

I Chemical
• Reagent Oxidation
• Wet Air Oxidation

I Biological
• Disposal at Cape Romanzof Sewer Plant

I
I
I
I

i
i ES-II
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Table ES-6. REMEDIAL ALTERNATIVES BY OPERABLEUNIT AT CAPE ROMANZOFLRRS

OPERABLEUNIT A - DISTURBED NATIVE SOILS OR FILL

ROM-I Waste Accumulation Area, ROM-IOFormer Truck Fill Stand, and I

ROM-12FormerDrumStorageArea I

IA - No Action/InstitutionalControls
2A-Capping •
3A - Excavation/On-SiteThermal Treatment
4A - Excavation/On-SiteLandfarming

OPERABLEUNITB - UNDISTURBEDNATIVESOILS I

ROM-IS Large Fuel Spill

IB - No Action/Institutional Controls I
2B - In Situ Enhanced. Biodegradation

OPERABLEUNITC- LANDFILL I
ROM-8 Landfill

IC - No Action/InstitutionalControls I
2C - Capping with Hydraulic Controls
3C - Capping with Collection and On-slte Treatment of Surface Water I

OPERABLEUNITD - FORMERSHOPAREA p

iROM-3 Former Shop Area

iB - No Action/InstitutionalControls

2D-Capping I

Note: Numbersdistinguishbetweenalternativesonly. No priority •
ranking is intended or implied.

I
I
I

1
ES-12 I
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Table ES-7. RECOMMENDEDFUTUREIRP EFFORTSFOR EACHSITE AT CAPE

ROMANZOFLRRS

Site RecommendedIRPEffort Categorya

I ROM-I Excavationwithlandfarming 3

I ROM-ID Nofurtheraction i

ROM-ISSoil NOaction i

I ROM-IS Aquifer Investigategroundwatercharacteristics 2
at the site

D ROM-3 Capping 3

ROM-4 Nofurther action I

I ROM-5 Nofurther action I

I ROM-8 Cappingwithhydrauliccontrols 3
ROM-IO Excavation with landfarming 3

ROM-12 Excavationwith landfarming 3a Categories are:

No further IRP action
I FurtherIRP studyrequired3 FS completedand remedial alternativeselected

i

!

!

D ES-13
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I i.O

i INTRODUCTION

I The U.S. Air Force (USAF) contractedWoodward-ClydeConsultants (WCC)

to assess past hazardous material disposal and spill sites at the Cape

I RomanzofLong RangeRadar (LRRS),Alaska, develop
Site and to remedial

actions for those sites which pose a threat to human health and welfare or

I to the environment. The project was authorized under the USAF Installation
Restoration Program ([RP), which is similar to the U.S. Environmental

I ProtectionAgency (EPA) Remedial Investigation/FeasibilityStudy (RI/FS)Program. The USAF IRP was developed to provide response actions on USAF

installations under provisions of the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) of 1980. Cape Romanzof LRRS is

not classifiedas a National Priority List (NPL) site under the EPA CERCLA

program. For this reason,all the requirementsof the "USAF Occupational
and EnvironmentalHealth LaboratoryTechnicalService Division (AFOEHL/TS)

Handbook to Support the Installation and Restoration Program Statements of
Work for Remedial Investigation Feasibility Studies," Version 2.0, April

1988, which was developed to provide guidance to contractors in performing

RI/FS at USAF sites meeting NPL criteria,were not necessarilysatisfied.

The RI/FS describedin this report is Stage I of the RI/FS processfor the

Cape Romanzof LRRS sites.

This Technical Report discusses:

• Site history,site descriptions,and the frameworkfor the RI/FS -

Section 1.0

D • Environmentalsetting of the Cape Romanzofarea - Section 2.0

1-1
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• Field investigation program to investigate the presence of on-site

contamination in conformance with the Stage i Final Work Plan - m
Section 3.0

• Results and significant geologic, hydrogeologic,analytical, and m

contaminant findings, including qualitative risk screening of

identifiedcontaminatedsites- Section4.0 N

• Identification,screening, and analysis of alternative remedial I
I

measures to mitigate contaminated sites and detailed analysis of

remedialalternatives- Section5.0 m

• Recommendationof which sitesrequire no further IRP action, I
mrequire additional IRP investigation or evaluation effort, or

require remedial actions - Section 6.0
m

1.1SITEHISTORY

1.1.1 Description of Installation

Cape Romanzof LRRSconsists of 4900 acres of land within the Yukon
Delta National Wildlife Refuge. The installation is located 540 miles

west of Anchorageon a small peninsulathat extends into the Bering Sea •

(Figure I-i). Two camps are connected by a road and a tramway. The Upper

Camp contains radar equipment and the Lower Camp provides the necessary a

support facilities including housing, power plant, and bulk fuel storage, n

A runway serving the installation is located approximately 4 miles away

from the LowerCamp (Figure1-2). The nearesttownsare ScammonBay m

(population approximately 326) and Hooper Bay (population approximately

776)which are located15 mileseast and south,respectively.These m
g

communities are not accessible to Cape Romanzof LRRS by road. A new

composite facility providing industrialand living facilities for station m

personnel was installed in 1984 and has replaced the previous Lower Camp

structures.

1-2 m
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Cape Romanzof LRRS was one of the ten original aircraft control and

warning (AC&W) sites in the Alaska air defense system. Installation

constructionwas finished in 1952 and operationsbegan in 1953.

Communications for the site were initially provided by high frequency

radio. This was replaced in 1958 by a White Alice Communications System

(WACS). In 1979 a commercially owned-and-operated communications system

(Alascom) using a satellite earth terminal replaced the White Alice
operations.

Cape Romanzof LRRS has been operated by a government contractor since

I 1977. GE GovernmentServicescurrentlyoperates the facil_ty. Contractoroperations enabled the elimination of 81 military positions, leaving 14

i personnelin operations. A Joint SurveillanceSystem (JSS),which allowstransmitting radar and beacon data to the Elmendorf Region Operations

Control Center (ROCC) by satellite, eliminated the remaining military

I positions in 1983. Completion of the Minimally Attended Radar (MAR) unit

in the mid-1980s further reduced staff levels at the base.

1.1.2 Past Waste Management Practices

Various methods of waste management have been used at Cape Romanzof.
Industrial liquid wastes were applied to roads until 1978. Since then,

i these wastes have been accumulatedand then usuallyairliftedto off-basedisposallocations, In some cases the liquidwastes have been transported

by barge. Other wastes have been disposedof in landfillsl(areas

I receivingsolid or semi-solldmaterials),dumps, hardfill (areas receiving

constructiondebris,wood, used heavy equipment,and other miscellaneous

I spoil material), and incinerators. Much of the hazardous waste at Cape
Romanzof is due to spills and leaks of diesel fue| and motor gasoline

i MOGAS), either from drums in landfills or from petroleum, oil, and

lubricant (POL) tanks or pipes.

i I-5
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1.1.3 Previous Installation Restoration Program (IRP) Activities

Engineering Science (ES) performed the Phase I records search in i

1985. This study consisted of identifying sites possibly contaminated by

past disposal practices, spills, and routine operations. Sites were i
identified from a review of base records and interviews with current and

former employees. Hazards and potential hazards were assessed based on the i

probable chemical constituents present at each site and a review of U

regional geological and hydrological factors. Eleven sites assigned the

highest hazard potential were recommended for further IRP action (ES I
1985). These sites were inspected and confirmed during a WCCfield

reconnaissance in 1987. A work plan for remedial investigation was i
prepared in Spring 1988. The work plan was revised in Spring 1989 for

summerwork after funding was approved. In June 1989, another WCCfield •
reconnaissance inspected the site in preparation for the summer's

fieldwork.
I

1.2SITEDESCRIPTION

Nine sites at Cape Romanzof were investigated in Summer 1989 for

petroleum hydrocarbons, polychlorinated biphenyls (PCBs), volatile and I
I

semi-volatile organics, and metals contamination. The nine sites were ROM-

i, ROM-IS, ROM-ID, ROM-3, ROM-4, ROM-5, ROM-8, ROM-IO, and ROM-12 (see •
Figure 1-2). Two of these sites (ROM-IS and ROM-ID) were split from ROM-I

due to geographic location and waste management history. One site (ROM-12) III
wasidentifiedandaddedinthefield, n

The nine Cape Romanzof LRRSsites investigated in Summer1989 are I
described as follows. Bluellne drawing No. I (included as an attachment)

presentsthesites. I

4o ROM-I. Waste AccumulationArea No. 3 and Spill/LeakNos. 6, 7, 8,

and 9 - The Phase i Records Search (ES 1985) reports that this

i-6 I
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t m

site is a waste accumulation area located between the new

Composite Facility and the Lower Camp POL tanks on the north side

i of the access road, directly across from Site ROM-6. Thespills/leaks are distributed west of the POL tanks. The waste

accumulation area at this site was used from the 1950s to 1982 for

m storilng drummed new products and liquid wastes. This area has

also received PCBs, and leakage and spillage from drums stored on

I the ground. In addition, transformers marked "PCB" and large
electrical switch units have been found at this area, Several

I major spills and leaks of diesel fuel and MOGASfrom storage tanks
and pump fill nozzles have occurred near the waste area. This

I site is less than i00 feet from surface water.

m . ROM-IS. Spill/Leak No. 5 - This site is south of the presentfueling station and southwest of the demolished Lower Camp (ROM-

3). The Phase I Records Search (ES 1985) reports that spills from

Waste Accumulation Area No. 3 and the other Spill/Leaks of ROM-I

and the demolished Lower Camp have contributed to the waste

m concentration here. Approximately 14,000 gallons of diesel fuel
were lost in one of these spills. The area contains surface

I water, and could be hydraulically connected with the Lower Camp's
drinking water supply.

'_5 • ROM-ID, 5099th Disposal Pit - This site is immediately south ofthe present fueling station and north of ROM-IS. During 1987-88,

l the USAF5099th Division razed the Lower Camp facilities and

buried debris and other wastes in a large pit at this site. All

m asbestos and visible hazardous/toxic waste was reportedly removed
prior to building disposal. During the Summer 1989 field investi-f

m \ gation,this site was assignedto ROM-IS. For the of
purposes

this report, it has been broken out as a separate unit. This areaf_

m _, is less than 500 feet from surface water, but is downgradient ofC Lower Camp's drinking water supply.

i I-7
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• ROM-3. Waste Accumulation Area No. I and Spill/Leak Nos. i and 2

- This is a wasteaccumulationarea locatedat the former shop
|area adjacent to the site of the former power plant at Lower Camp

(now razed). The Phase I Records Search (ES 1985) reported that |
wastes includingoils, hydraulic fluids, solvents,toluene, IN

paints,and ethyleneglycol have been stored at this site;

considerablespillage and leakageof wastes has occurred. It is U
reported that plows used for snow removal near the site often

puncturedor damagedstoreddrums, causing leakage. A major n
I

diesel fuel spill also occurred here. This waste accumulation

area is a potentialcontaminationarea located upgradient of the •
gstation's drinking water supply (Well No. i), about i00 yards

southwestof the waste accumulation area. N
U

• ROM-4. Road Oiling - This site is the Lower Camp and Upper Camp

roads. The Lower Camp road is near a streamat severalpoints. I

The Phase 1 Records Search (ES 1985) reported that from 1953 to

1978, liquid industrial wastes generated at Cape Romanzof were

applied to roads for dust control and waste disposal purposes.

This method is known as road oiling and has resulted in
potentially hazardous types and amounts of material on the access

roads. Wastes include lubricatingoil, hydraulic fluids, ethylene
glycol, and some solvents.

• ROM-5. LandfillNo. 3 (Currentlandfill)- This site is the m

landfill presently being used by the base and is located adjacent

to the new CompositeFacility. A portion of the landfillwas U
excavated during construction of the Composite Facility. The

Phase 1 RecordsSearch (ES 1985) reportedthat this landfillhas
g

received garbage, rubbish, wood, metal, plastic, construction and

demolitiondebris,shop wastes,and incineratorash. This n

4
landfill is adjacent to a stream and is near surface water.

i-8 N



90275Lsec1CON-7 B _ I

• ROM-8. Landfill No. 2 (Old landfill) - This is a landfill on the

I south side of the access road betweenLower Camp and the runway,
about ½ mile downhill from the CompositeFacility. The landfill

occupies an area of about I to 1.5 acres, and operated until the

I mid-1970s. Similarto the landfillat Site ROM-5, this landfill

has also received garbage, rubbish, wood, metal, plastic,

I constructionand demolitiondebris, shop wastes, and incinerator

ash (ES 1985). Water constantlyflows throughor underneaththe

I landfill. Effluentstreams have depositeda sedimentthat is
reddish in color, and some vegetation around the streams has been

I affected.

i • ROM-IO. Spill/LeakNo. 3 - This site was a truck fill standlocated next to the former beach warehouse (now removed). The

Phase i RecordsSearch (ES 1985) reportedthat a number of small

POL spills associated with tank filling and transfers occurred at

this site. This site is above the beach at Kokechik Bay. The

I area is upgradientof FowlerCreek and KokechikBay.

I • ROM-12. Former Drum StorageArea - This site is a blackenedpatch
of soil east of the beaver ponds, south of Fowler Creek. Part of

i the site includesthe east end of the easternmostbeaver pond.Interviews with former station supervisors indicate that this

black patch was a drummed waste storage area dating back to the

I beginningof the Air Force Station. Drummed waste was staged at

this site for shipment out on the annual barge. Empty drums were

I storednearby. The blackened is upgradientof streams
area

entering the beaver pond, which drains into Fowler Creek.

I Five sites previously recommended for further [RP investigation were

i deleted in the Summer 1989 investigation for the reasons described below.

I 1-9
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I

• ROM-2. The well was inaccessible for sampling because the pumping
ll

system was inoperable, and the pump and piping were abandoned in

place. This would have required disassembly, which was beyond the i
scope of work. Reconnaissance of the area around the well failed

to produce evidence of contamination. Fuel storage tanks are •
llocated approximately 200 feet away and downgradient From the

well. Thus it is improbable that these fuel storage tanks could l

have been the source of contamination at this well. See further I
discussion in Section 3.2.4.

!
• ROM-6. After reconnaissance, no evidence was found that this site

was ever a drum storage area. No evidenceof contaminationand no l
1odors were observed.

• ROM-7. This site was previously identified as a landfill. It I

i

could not be located after the reconnaissance. A former Station

Manager, Tom Hull, who worked at Cape Romanzof periodically since

1977, was not aware of a landfill existing here (T. Hull, personal
i

communication,1989). No evidenceof contamination(e.g.,no l
odors or stains) was observed.

I
• ROM-9. This site was previously identified as a landfill. [t

could not be locatedafter the reconnaissance. Former Station •
|Manager Hull was not aware of a landfill existing here (T. Hull,

personal communication, 1989). No evidence of contamination

(e.g.,noodorsor stains)wasobserved, l

• ROM-II. The Former White Alice site has been demolished. All l

structureshave been removedand debris buried in unknown,

unrecognizable landfills. The area has been graded effectively, I
1

removing any evidence of past building locations and any visible

signsofcontamination. 1

i-I0 I
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1.3 PROGRAMDOCUMENTS

I Documents specified in Section 1.0 of the AFOEHL/TSHandbook(Version 2.0, April 1988) were utilized as appropriate for this

investigation. In addition, the Interim Final "Guidance for Conducting

I Remedial Investigations and Feasibility Studies under CERCLA"by the EPA

(October 1988) was utilized as a guide to the 1986 Superfund amendments

I (SARA) in regard to the RI/FS process.

I 1.4 OBJECTIVES

I The objectives of the RI/FS were to investigate the presence ofcontaminants reported at each site, install monitoring wells, assess the

i extent of contamination, describe the environmental setting, evaluateenvironmental and health risk through qualitative risk screening, analyze

alternative remedial measures to mitigate contaminated sites, and recommend

which sites require no further IRP action, additional investigation,

evaluation, or remedial actions.

I
I
I
I

i
I I-Ii
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|

l 2.0

i ENVIRONMENTALSETTING

l The environmental of RomanzofLRRSis describedin this
setting Cape

section. The primary emphasis of this discussion is the identification of

I featuresor conditionsthat may facilitatethe migrationof contaminants.A literature review was conducted and is discussed in Section 2.1. The

I remaining sections discuss the environmental setting in more detail.

l 2.1 LITERATUREREVIEW

The general environmental setting of the Cape Romanzof area is not

directly discussed in any of the references cited below. However,

information is available concerning the regional environmental, geologic

I and hydrogeologic setting. The reader is referred to the report sections
that follow for additional site-specific information.

i Cape Romanzof LRRS is located on an isolated linear mountain mass that

rises abruptly out of the Yukon-Kuskokwim Delta to a maximum elevation of

I 2342 feet above sea level. The surrounding lowlands are part of the Yukon-

Kuskokwim Coastal Lowland subprovince of the Bering Shelf Physiographic

I Province. The lowland,named and describedby Wahrhaftig (1965),is a
lake-dotted marshy plain that rises from sea level eastward to a maximum

l elevationof 300 feet. The lowland is crossed by meandering streams of
extremely low gradient which flow west into the Bering Sea; the lowland is

l also underlain by a discontinuous layer of permafrost.

i Coonrad (1957) describes the mountainousareas within this province asbeing underlain by either Cretaceous sedimentary rocks or unknown age

2-I
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crystalline rocks. The surrounding lowlands are comprised of sand and silt
I.

floodplain deposits to an unknown depth.
m

Beikman (1980)shows the linearmountainmass containing the Cape l

Romanzof station as being composed dominantly of Cretaceous-age intrusive •

rocks of felsic composition (granitoid rocks). PGw6 (1975) further

describes the region as having been weathered and eroded by ice wedging, mm

underlainby partial permafrost,and to show downslopemass wasting I

solifluction features. Ferrians Jr. (1965) also describes the permafrost

in the region as being moderatelythick to thin--rangingfrom 601 to 31 l

i

i

feet thick in the Bering Shelf Physiographic Province.
am

Groundwateroccurrencein the region is also only generally I

described. Both Zenone and Anderson (1978)and Williams (1970)discuss the •
loccurrenceof groundwaterIn permafrostregions in Alaska, and, briefly, in

the Yukon-Kuskokwim province. Feulner et al. (1971) also describe the

generaloccurrenceof groundwaterin the area. Their report, which also

describes the climate of the region, indicates that surface water in the

Yukon River drainage is acceptablefor public supply,and is of the calcium I

bicarbonate type. Groundwater at Cape Romanzof was found to contain about

22 mg/L total dissolvedsolids, l

2.2 GEOGRAPHICSETTING I

2.2.1 Physioqraphy

Cape Romanzof LRRS is locatedin the Yukon KuskokwimCoastal Lowland

section of the Bering Shelf, an Alaskan physiographic province. This
iBm

physiographicsectionis a marshy, lake-dotteddeltaic plain, surroundedby l
low rounded hills with locally steep slopes. The area has alpine tundra

and barren ground, and elevationsrange from 10 to 2340 feet above sea l
w

level.

I

2-2 |
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2.2.2 Topography

At Cape Romanzof LRRS, the elevation difference from high point to low

l point is about 2000 feet (see Figure 2-I). The Upper Camp is situated at
the top of a ridge which overlooks a steep-sided valley, probably carved in

I part by a glacier. The longitudinalprofileof this valley (containingFowler Creek) is irregular and stepped, with steep segments followed by

flat segments (as at the Lower Camp).

!
2.2.2.1 Drainage. Surface water drainage is accomplished chiefly by

I overland flow to Fowler Creek (identifiedas Nilumat Creek on USGS
topographic maps) (see Figure 2-i). Some Upper Camp drainage may be

I directed eastward to Ekashluak Creek. The surface waters of the Cape
Romanzof study area generally occur as ephemeral streams which drain to

Kokechik Bay, a major surface water feature of the Yukon Delta National

l WildlifeRefuge.

2.3 GEOLOGY

I Geologic of principaltime-stratigraphicsystems
units all the from

Precambrian to Quaternary are represented in Alaska. The major interior

l mountain chains have cores of Precambrian rocks; the core of the Coast
Range is generally Mesozoic, bordered by younger sedimentary and volcanic

i materials. The lower mountains and hills are formed of like materials orof Mesozoic sedimentary rocks (Feulner et al. 1971). The coastal plains

are formed by sedimentary materials of Mesozoic to Cenozoic age. Intense

I structural deformation has continued throughout Alaska's geologic history

and has periodically modified the major geologic units by faulting, warping

I and folding. The deformational activity is pronounced along the state's
PacificCoast. Active volcanoesare located in the WrangellMountainsof

I interiorAlaska, in the Alaska Peninsula, and in the Aleutian Islands. The
predominant structural trend parallels the Pacific Coast.

!

I 2-3
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For the last two or three million years, frost climates have prevailed

in Alaska and the geomorphicprocesseshave been either glacialor

periglacial(Wahrhaftig1965). During Quaternary time, Alaska's landscapes

have been reworked by the advance and retreat of the extensive continental

glaciers. Changing firn lines delineate the glacial movement. Remnants of

the glaciers are present today in the higher elevations of the Coast and

Alaska Ranges. Although glacial activity was extensive, it was by no means

all encompassing. Glaciation is evident in many parts of the state

including the Pacific Mountain System, the Arctic Mountains, the Ahklun

Mountains, and southern Seward Peninsula. However, some great expanses had

no glacial activity. The principal areas not glaciated include the

[ntermountaine Plateaus, the Arctic Foothills, and the Arctic Coastal

Plain. Figure 2-2 depicts the extent of Alaska's glaciated areas. The

I glacial activity is significant in that its advance eroded the uplands intoblock-like groups of mountains with rounded crests separated by U-shaped

valleys and low passes. The ridges and peaks that rose above the upper ice

sheetelevationsremainedangularand sharp in appearance(Wahrhaftig

1965). The mountainranges crownedby such peaks exhibitdramatic relief

and their valleys head in near vertical glacier-covered cirques. Glaciated

lowlands tend to be inconsistent and include such features as moraines,

drumlins, kames, eskers, and glacial lake plains. Rock basin and glacial

deposit dammed lakes of great size and depth are common features of the

glaciated lowland margins. The retreat and melting of the large glaciers

producedgreat quantitiesof outwashsediment,which has resulted in the

filling of many basins and lowlands. Each spring, large quantities of

sediment continue to clog many of Alaska's major rivers and streams. The

sediments are transported downstream with the flow and are eventually

deposited many miles from their points of origin.

One of the most widely distributed Quaternary sediments is loess, a

wind-blownsilt. Loess occurs in most areas of Alaska below elevationsof

1500 feet, ranging in thickness from fractions of an inch to 200 feet. The

thickest loess deposits occur in central and western Alaska (P_we 1975).
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Alaska's generally cold climatic regime has produced a condition termed

I permafrost,a combinationof geologic, hydrologic,and meteorologic
characteristics which produces permanently frozen ground. Permafrost ,

I occurs in both unconsolidatedsedimentsand bedrock, and its distributionincludes most of the state with the notable exception of the Pacific

Coastalarea. The occurrenceof permafrostvaries from thin, scattered

I zones in the centralAlaskanlowlands to sectionsmore than 2132 feet thick

near Prudhoe Bay (Selkregg 1975). Permafrost has a significant impact on

I the flow of The distributionof Alaska's areas isgroundwater. permafrost

shown on Figure 2-3. Permafrost is mapped in Alaska as continuous,

I discontinuous,or absent.

i The very stronggeologicprocessesat work today in Alaska haveproduced a unique environmental setting reflected in the Quaternary

Geologic Map of the state (Figure 2-4). For example, Qg (Quaternary

glacial deposits) represents the extent of materials common to Alaska's

glaciated alpine mountains, and Qa (Quaternary alluvium) illustrates the

I floodplainalluvium of major stream valleys. Cape
distribution of the

Romanzof is located within coastal deposits of interbedded marine and

I terrestrialsediments(Qc).

I The Cape Romanzof LRRS is locatedwithin the valley of Fowler (Nilumat)Creek; the upper part of this valley has very steep sides and a relatively

shallow-sloped valley floor. This U-shaped valley cross section and the

I steppedlongitudinalprofileof Fowler Creek are typical of glaciated

valleys.

!
The geology of the Upper Camp facilities (located on the narrow ridge

I above the valley) is characterizedby a thin accumulationof angular sand
and block residues overlying granitoid bedrock of Towak Mountain. The

I granitoidrocks appearto have a compositionof quartz-monzoniteto
granodiorite, although no systemic sampling or analysis for detailed
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chemical composition was conducted. Two major joint sets are apparent in

the granitoid bedrock. The dominant set shows a general strike orientation

of rangesfrom N55E to N85W with an averagedip of about80 degrees I

south. The less dominant set is oriented about NI8E, and dips about

80degreestothenorthwest. I

The Lower Camp and adjacent Facilities are underlain by deposits of m

talus and other colluvial materials that have moved down the steep valley I

side slopes toward Fowler Creek largely under the influence of gravity.

This colluvium consistsof granitoid material of a wide range of material I

sizes, from large granite blocks (1 to 2 Feet, minimum dimension) to fine-

coarse grainedsand, silt, and minor clay. At the base of the steep slope, i
colluvium forms an apron that extends across part of the low-angle slope on

the valleyfloor adjacentto FowlerCreek. The Lower Camp, the ROM-8
Landfill, and the main access road are located at the uphill margin of this

apron, near the base of the northern steep slope (Figure i-2). Groundwater

Monitoring Wells MW-1 through MW-4 at the landfill installed during summer

1989penetratedup to 19.5feetof thiscolluvialapron.

The central, low-slope angle part of the U-shaped valley is underlain

by alluvialand possiblyglacial deposits. Well No. 1, locatednear the

valley axis, shows a sequence of gravelly clay with boulders (0 to 43 foot

depth) overlyingsand and boulders (34 to 57 foot depth). This sequence,

in turn, overlies weathered bedrock and then fresh granitoid bedrock at a

depth of i00 feet (Figure2-5). The alluvial/glacialmaterialunderlying m

the valley floor probably interfingersin the subsurfacewith the colluvial

apron along a zone downslope and towards Fowler Creek from the Lower Camp

andtheROM-8Landfill. I

No permafrostconditionswere observed during 1989 field investigations I

at Cape Romanzof LRRS. According to Williams (1970), permafrost may be

generallyabsentfrom wells drilled in glacial cirquesand protected
hollows at locations such as Cape Romanzof.

2-10 I
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2.4 HYDROLOGY

i

2.4.1 Surface Water. I

The surface waters of the State of Alaska have been classified in l
accordance with their present or potential utilization in order to maintain

the highest quality standards possible. The classification system makes

distinctions between inland and marine waters and further subdivides these l

broad categories. The classification system is detailed in Water quality

Standards (Alaska Department of Environmental Conservation 1979). The i
classification of waters receiving discharge of runoff or effluent is as

follows: 'I

i, Fresh Waters

1A Water supply •

IB Water recreation

IC Aquatic life and wildlife propagation

2. Marinewaters i
I

2A Water supply (aquaculture, seafood processing, etc.)

2BWaterrecreation •

2C Aquatic life and wildlife propagation

2DConsumptiveharvesting of raw aquatic life I

At Cape Romanzof, the receiving stream, Fowler (Nilumat) Creek, drains

Iinto Kokechik Bay. All of the freshwater streams on the base are

classified for high quality as shown above in IA. Kokechik Bay is assigned

the high quality use classification in 2A, above. I

During the field activities in July and August 1989, two types of
J

surface water drainage were observed: i) established drainages with

continuous flow and well defined drainage courses, and 2) stream drainages i
Ihaving intermittent flow in time and space, and poorly defined courses;

2-12 I
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r of these streams disappeared into the tundra just short of a
some

downgradientjunctionwith an establishedstream. Both drainagetypes were

I presentin the vicinityof RQM-8 Landfill(see Figure 3-5). Intermittent
streamflowwas presentmostly in areas disturbedby excavationsor road

i embankments;such streamflow was often fed by springs in the deeper partsof the excavations.

I At ROM-8 Landfill,the engineereddrainagealong the north side of the

main access road (seeFigure 3-5 and bluelinedrawing NO. 2) containeda

I constantlyflowing surfacestream (duringthe July/Augustfield work)
except for the stream reach opposite and upgradient from the landfill and

I associatedexcavations. This reach had flowingsurfacewater on July 29,
30, and 31, 1989, followedby a period of no surfaceflow on August i, 2,

I 3, and 4, and then a resumptionof surfaceflow on August 5, 6, and 7.This cyclic flow patternsuggeststhat some of the surfaceand subsurface

flow north of the main access road was being diverted downgradient

southwestwardthroughor under the road embankmentand throughthe

landfill. This migrationcould have locallyloweredthe potentiometric

surfaceto a level below stream bottom during periodsof decreased

precipitation/runoff,causingthis streamreach to be temporarilydry at

I ground surface. The presence of several active seeps on the landfill
surface to the southwest (see Figure 3-5) supports this suggestion.

I BetweenROM-8 Landfilland FowlerCreek, excellentexamplesof the two

types of drainage described above were observed. Both streams encountered

I there are tributariesto Fowler Creek, but otherwise they were very

different. The eastern drainage originated to the east of the landfill

I area (Figure3-5), flowedcontinuouslyin well definedchannel, and
a

descended to Fowler Creek through a well-defined small canyon cut through

the steep slope adjacentto Fowler Creek. By contrast, the western

drainage originated from springs located in the excavations east of the

landfill, flowed in a circuitous path along the eastern and southern

margins of the landfill, became locally ponded and broken into several
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distributivecourses in the disturbed area south of the landfill,then L

became reintegratedinto a main floor that passed over the tundra surface

!without a defined channel, and finally disappeared into the tundra at the

top of the steep slope adjacent to Fowler Creek. Directly below this last

point, a spring issued water from the base of the steep slope directly into •
|Fowler Creek.

The data presented above indicate that groundwateroccurs at shallow I

depths beneath the tundra surface in some areas; and depending on local

conditions, this water can intermittentlyappear as surface flow. Shallow m

groundwater is also present in some of the granitoid block fields, as is

documentedwest of ROM-8 Landfill (see Figure 3-5). Here, near-surface •
U

flowing water was seen at some points between granitoid blocks about 2 to 3

feet below the surface, and subsurface flow was heard at many other points.
Where these conditions occur, it is evident that subsurface flow can be

converted to surface flow by excavations a few (less than 10) feet deep.

2.4.2Groundwater
Alaska's groundwater resources are reported to be highly variable. The

most productivegroundwatersourcesare the unconsolidatedalluvial

aquifersof the state'smajor river valleys and the glacial outwash i
l

aquifers underlying coastal basins and some lowland areas. No major

aquifershave been identifiedin glacialand glaclolacustrineformationsof •
mthe interior valleys or in deltaic deposits (Zenone and Anderson 1978).

Major bedrock aquifers are restricted to the carbonate rocks of the Brooks am

Range of ArcticAlaska and along the north side of the Alaska Range. Most m

bedrock aquifers in Alaska exhibit poor hydraulic qualities and produce

onlysmallyieldslocally. I

Four generalizedgeohydrologicenvironmentsof Alaska have been tO

describedby Williams (1970). They includealluvium of floodplains,

terraces,and fans in major valleysand in upland and mountain areas;

coastal lowland deposits; glacial and glaciolacustrine deposits of the

2-14 n
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interior valleys; and bedrock aquifers of the uplands and mountain
ranges. The d4stribution of these four major geohydrologic units

I throughout Alaska is shown on Figure 2-6. This figure is an attempt to
illustrateAlaska's overallgroundwaterresources;however, local

i variations likely occur.

At Cape Romanzof LRRS, the most significant groundwater resources are

I present in the unconsolidatedalluvial and glacial depositsthat underlie

the valley floor of the upper part of Fowler Creek. Minor amounts of

I groundwaterare on valleyslopesas perched
available the local water.

Permafrost, which controls the occurrence and movement of groundwater in

I much of Alaska, was not found to be present during the 1989 field
investigations at Cape Romanzof (see Section 2.2).

I 2.4.2.1 Hydroqeology at Cape Romanzof LRRS. Data pertaining to

hydrogeologic conditions were derived from three sources, namely: i)

observationsof geomorphicand surficialgeologicfeatures;2) well data
from ROM-8 Landfill (for colluvial groundwater occurrences); and 3) well

data from Water Supply Well No. 1 (foralluvial/glacialgroundwater

occurrence). The following paragraphs discuss hydrogeology in the Fowler

Creek Valley in terms of available data from the above sources pertaining

to stratigraphy, structure, geomorphology, groundwater occurrence,

piezometricsurface/levels,and permeability/wellyield.

The water-bearing geologic units at Cape Romanzof LRRS include:

i) granitoid-rich colluvium on the steep valley sides and adjacent parts of

the valley floor, 2) alluvium/glacial(?)depositsunderlyingthe central

part of the valley floor, and 3) weathered granitoid bedrock which

underliesthe surficialdepositsof colluviumand alluvlal/glacial(?)

deposits.

2.4.2.2 Hydrogeology of Granitoid Colluvium. The granitoid colluvium is

D present as a surficial mantle covering the steep valley slopes of Fowler
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Creek and the adjacentparts of the low-slope valley
floor. This mantle is

a prism-shaped mass, being thin near the ridge tops and thickening to

I perhapsseveral tens of feet at the base of the steep valley slopes. The
maximum thickness is unknown; wells at ROM-8 Landfill penetrate up to 19.5

I feet of this colluvium.

The stratigraphy of the granitoid colluvium consists of alternating

I areas and layersof large singulargranitoidblocks (I to 2 feet minimum

dimension), and decomposed granitic debris (coarse to fine sand, silt, and

I minor clay). At ground surface, distinct areas of each lithologictype (up
to several acres or more in extent) are visible; fields of angular granitic

I blocks, devoid of any regulation, alternate with fields of tundra, which is
rooted in the finer grained colluvial material. Downslope solifluction

I processes are clearly active on the valley slopes of Fowler Creek; in some
cases this results in movementof the finer grainedcolluviumand tundra

downslepe over the top of granitoid block fields (see Figure 2-7, photo

A). More commonly, solifluction lobes are seen on bread steeply-sloping

tundra surfaces as a series of linear welts, reminiscent of ocean waves

moving toward,a Iow-sloplng beach (see Figure 2-7, photo B). In the

subsurface,coTluviumstratigraphy(basedon the four groundwater

I monitoring wells at ROM-8 Landfill) consists of alternating layers of finer
grained colluvium (coarse to fine sand, silt, minor clay) and large

I graniteidblocks. Two of the wells at ROM-8 Landfill (MW-I and MW-2)
encountered two separate layers of granite blocks between finer grained

i colluvlum,within a total depth less than 20 feet.

Structurally,the granitoidcolluvlum _ayersare oriented suOparallel

I to the valley slopes and floor on which they are deposited. Thus, these

layers are steep on the steep valley slopes of Fowler Creek and gradually

I flattento low dips where co]_uviumextendsout over the marginsof the
low-slopingvalley Floor. As described in Section 2.2, these colluvial

materialsprobably terminatein the subsurfaceby interfingeringwith

alluvial/glacial(?)depositsunderlyingthe centralpart of Fowler Creek

Valley.
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Geomorphic conditions in Fowler Creek Valley constitute one of the main

forces determining the formation and distribution of widespread granitoid I
l

colluvium. The steep-sidedU-shaped valley (likelyrelated to the former

presenceof glaciers)provides the topographicrelief conduciveto the
|development of an extensive colluvial mantle. The subarctic climate also

provides conditions for a predominance of physical over chemical weathering m

processes (mostlyfreeze-thawconditions)which promotes: i) physical I

disintegration of granitoid rocks into sand-size material, and 2) active

downslopegravity-drivenprocesses,such as solifluction. I

Groundwater occurs within granitoidcolluvium at all locationswhere
u

wells penetratethis material. This colluvialmantle providesthe main

pathway for transport of precipitation from the ridge tops and valley sides •

to the alluvial/glacial{?)deposits located in the central part of the flat

valley floor. At ROM-8 Landfill, groundwater was found in Four wells in

colluvium under water table (unconfined) conditions. Groundwater occurred

in wells at shallow depths beneath the ground surface, and beneath the

landfillmaterial. A map of ROM-8 Landfill showing well locations is shown I

on Figure 3-5. Zt was also noted that at excavationsadjacentto the

landfill,springs (representingthe water table) appearedat various I
i

locationswhere these excavationsexceeded 5 or 6 feet in depth (see Figure

3-5). A contouredgroundwaterelevationmap based on the four monitoring
Iwells (see Figure 2-8) and a cross-section oriented downslope and through

the landfill (see Figure 2-9), show that the top of groundwater (water m

table) slopes uniformlyto the southwestparallel to the topographic

slope. Thus, the direction of groundwater flow is towards the southwest.

Also, the water table (top of saturatedzone) occurs below the landfill I
material (about5 feet below at MW-3 and about 3 feet below at MW-4).

Permeabilityis irregularwithin the granitoidcolluvium,as shown by the I
w

variationin rechargetimes noted during well developmentand purging (see

Section4.1). This effect is likelyrelated to the highly variable
idistributionof fine and coarse materialswithin the granitoidcolluvium.
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Figure 2-7A. COLLUVIUM-COVERED SLOPE NORTH OF COMPOSITE
FACILITY, SHOWING LOBES OF SOIL AND FINE-GRAINED
COLLUVlUM FLOWING DOWNSLOPE (by solitluction) OVER
AREAS OF ANGULAR GRANITOID BLOCKS

F_gure 2-7B. COLLUVIUM-COVERED SLOPE NORTHWEST OF AIRSTRIP
RUNWAY AND FOWLER CREEK, SHOWING LINEAR WELTS
OF SOLIFLUCTION MASSES MOVING DOWNSLOPE
(upper right to lower left)
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This variability makes the estimation of well yield from wells screened in

these materials highly uncertain.

l 2.4.2.3 Hydrogeologyof Alluvial/Glacial(?)Deposits. These deposits are

located within and underlying the central part of Fowler Creek Valley.

! ,Their presence is known mostly on the basis of the geologic log of Water

Supply Well No. I (see Figure 2-5). This well is located near the head of

I Fowler Creek Valley and upstream from Lower Camp (see Figure 1-2). In
addition, the geomorphic features in the central part of Fowler Creek

i Valley (i.e., local broad, nearly flat surfaces devoid of granite blocks,
plus stepped geometry of longitudinal stream profile) infer the presence of

l underlying alluvial and possibly glacial deposits. Also, the yield ofWell No. I (capable of 60 gallons per minute according to Feulner 1966)

l indicates that the aquifer consists of a more uniform and better sorted._ material than observed in the granitoid colluvium.

_m_ The stratigraphyof the alluvial/glacial(?)deposits (basedonly on
Well No. 1 log) consists of at least 57 feet of "gravelly clay with

boulders" plus "boulders and clay," overlying a lower unit of "sand and

boulders" (see Figure 2-5). The upper clay-rich and boulder-rlch unit may

be glacial till; in non-glacial deposits these two size range end members

(clay and boulders) are normally found in separate units. The lower unit

described as "sand and boulders" is possibly alluvium or glacial outwash

deposits, possibly related to an advancing glacier that later overrode the

outwash and deposited a glacial till.

Since only one subsurfacepoint is known for these deposits,the

structural configuration of the deposits cannot be demonstrated. However,

it is likely that these deposits are confined to the central part of Fowler

Creek Valley, dip generally downstream, and interfinger with the granitoid

colluvium toward the valley margins.
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Groundwater is present within these deposits at Well No. i; the

probable aquifer _s the sand/boulder lower unit (at 43- to 57-foot depths)

plus underlying weathered granite bedrock._ The upper clay-rich unit (0- to |
43-foot depths) probably constitutes an aquitard. It was noted that static l

water level at Well No. i was at 29-foot depth, or within the aquitard and l

14 feet above the top of the probable aquifer. This static water level |

representsa piezometriclevel, and thus groundwaterexists in the sand/

boulderaquifer under confined conditions. I

Two other open, unsealedwells (previouslyundocumented)were found I
l

during the 1989 investigationin the centralpart of Fowler Creek Valley.

These wells are located at the ROM-IS site, about 400 feet downstream from

Well No. i (see Figure i-2). It is likely that these wells also penetrated

part of the alluvlal/glacial(?)deposits;however, no informationon

lithologies penetrated or well histories is presently available.

2.4.2.4 H_drology of WeatheredGranitoid Bedrock. Weathered bedrock i
occurs in a zone of variable thickness stratigraphicallyabove fresh _"

unweathered bedrock and stratigraphically below the surficlal materials

consistingof granitoidcolluviumand alluvium/glaclal(?)deposits.

Weathered bedrock is thin on the narrow ridgetop above Fowler Creek Valley

(at Upper Camp and White Alice site); here abundant outcrops of granitoid

bedrock containing distinctive joint sets are present (see discussion in

Section 2.2). The weathered bedrock zone increases in thickness downslope

(as does the overlying granitoid colluvium) and seems to attain maximum

thickness under the surficlal deposits on the valley floor. At Well No. i,

weatheredbedrock is reportedto be 43 feet thick (57 to 100 foot depth).

Well No. i was cased to a depth of 98 feet. Presumably,the screened

interval in this casing extended to 98 foot depth; if so, this screened

interval included most of the 43-foot thickness of the weathered bedrocks

noted in the geologic log (57 to 100 foot-depth; see Figure 2-5). It is

likely that some of the potential 60 gallon per minute yield from this well
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probably migrated through weathered bedrock downslope from the ridges above

I FowlerCreek Valley,percolatingthroughthe increasinglythicker weathered
bedrock zone which was covered by surficial granitoid colluvium and

i alluvium/glacial(?)deposits. Also, some groundwaterprobablymigrateddownward from the overlying surficial deposits into the weathered bedrock

zone.

|
2.4.3 WaterUse

I RomanzofLRRS obtainsits from which isCape water supply groundwater,

present in bedrock and overlying alluvial sediments along Fowler Creek. The

I installationobtained its drinkingwater supply from two wells drilled into
bedrock. Only Water Supply Well No. 1 is now being used. This well was

I drilledto a depth of 154 feet and cased with 8-inch-diameterpipe to adepth of 98 feet and is reportedly capable of pumping 60 gallons per

minute. The static water level in this well was measured at 29 feet below

grade (Feulner 1966), which suggests that local groundwater occurs under

artesian (confined) pressure.

I
In 1962, a second well (Well No. 2) was installed. The Phase I Records

I Search (ES 1985) reportedthe well to be 96 feet deep and is equippedwith
6-inch-diameter casing. This second well, which is now inactive, served

I only the WeatherStationBuildingand reportedlybecame contaminatedwithPOL products in 1964. Attempts were made to purify the water for continued

use, utilizing a charcoal filtration device. During the 1989 field

I investigation,attemptsto sample Well No. 2 were unsuccessfulbecause the

well was inaccessible to sampling. It is not known if the source of the

I POL contaminationin local groundwaterwas ever identifiedor if the
situation was ever corrected. During the spring-summer months, groundwater

I is pumped from the Lower Camp (Well No. i) to local storagefacilitiesfor
later use.

I

I 2-25



90275Ls2a CON-16

2.5 CLIMATOLOGY/AIR

Due to its sizeand geographiccomplexity,the state of Alaska i
J

encompasses four major climatic zones which have been established on the

basis of similar temperature and precipitation values. Figure 2-10 depicts •

the distribution of the Alaskan climatic zones. Rainfall is highly

variable across Alaska, ranging from 5 inches annually in the arctic mm

climatic zone to some 300 inches annually along the southeast coast in the B

maritime zone (NOAA 1983; Zenone and Anderson 1978). The dramatic

variation in rainfall is caused by orographic effects related to topography i
i

and exposure. Coastal mountain ranges receive the most rainfall while

interiorlowlandsreceivetheleast. I

Cape Romanzof LRRS lies in the "maritime"climatic zone. Table 2-1 •

gshows temperature, precipitation, snowfall, and wind data for the site.

According to Patric and Black (1968), potential evapotranspiration per

year at Cape Romanzof is 14.80 inches; the total precipitation (see Table

2-1) is 26.80 inches. The net precipitation(totalprecipitationminus I
potential evapotranspiration) at Cape Romanzof is therefore 12.00 inches.

This amount of precipitation is potentially available for infiltration into I
the subsurface to recharge local aquifers.

2.6 HUMANENVIRONMENT I

2.6.1 Population i

Contractor operations beginning in 1977 greatly reduced the number of

personnelon the base. Further reductions in staff level have occurred I
since the MAR unit was completed. Approximately six contract personnel are

presentlybasedatCapeRomanzofLRRS. I

I

2-26 i
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Cape Romanzof LRRS consists of 4900 acres of land within the Yukon

I Delta _ational Wildlife Refuge. The installation is located 540 miles west
of Anchorage on a small peninsula which extends into the Bering Sea. The

I nearest towns are Scammon Bay (population 326) and Hooper Bay (population776) which are located 15 miles to the east and south, respectively. These

communities are not accessible to Cape Romanzof by road.

The populations of Scammon Bay and Hooper Bay are nearly 100 percent

l NativeAlaskan. is with economicactivityin the
Employment seasonal, peak

summer months. Major sources of employment are the Bureau of Land

Management firefighting programs, commercial fishing, and the associated
canneries. Income from these enterprises is supplemented by public

assistancepaymentsand subsistenceactivitiessuch as hunting,fishing,trapping, and gathering. Residents also earn money from the sale of grass

baskets and ivory handicrafts.

I 2.6.3 LandUseCape RomanzofLRRS is locatedwithin the limitsof the Yukon Delta

National Wildlife Refuge, a federally protected, pristine natural

environment. Salmon spawn in Fowler (Nilumat) Creek and beaver have
constructedseveralponds. Arctic fox have been sightedaround the

Composite Facility. The peregrine falcon, sighted at the Cape Romanzofinstallation,may be a transientat any time at the installation.

I
I

i
l| 2-2
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3.0

i FIELDINVESTIGATIONPROGRAM

I This sectiondiscussesfield activitiesconductedat the sites

investigated at Cape Romanzof LRRS during the 1989 field program. Also

I described are methods used in the investigation, data quality objectives of
the investigatLion,and the quality assurance/qualitycontrol (QA/QC)

I program.

I 3.1 ORGANIZATIONAND DEVELOPMENTOF THE FIELD PROGRAM

The field program consisted of soll gas surveys; monitoring well

iI_ installation; soil, sediment, surface water and groundwater sampling;

surface and geologic mapping; and horizontal and vertical survey of

sampling points and other features.

I 3.2 SUMMARY OF FIELD ACTIVITIESAT EACH SITE

i The following field activities were performed during summer 1989 at theCape Romanzof (ROM) sites. These activities are summarized in Tables 3-I

to 3-6. A chronology of events is provided in Table 3-i. A summary of

I field tasks by site is shown in Table 3-2. Informationon water and soil

I analysesby site and in summary is given in Tables 3-3 through 3-6.
3.2.1 ROM-I Waste Accumulation Area

i The site is locatedin the Lower Camp area, as shown on Figure 3-I.

There are no longer any visibly stained soils or odors associated with this

former waste accumulation area. Stained soils and odors noted by the 1987

reconnaissanceteam have apparentlybeen removed,dilutedand/or covered

with soil in the last 2 years.

I 3-i
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Table 3-I. CHRONOLOGY OF FIELD INVESTIGATION,SUMMER 1989, CAPE ROMAN70F B

Date Event
l

6/23 ReceiveNotice to Proceed |

6/28 S. James, D. Graham, and G. Busse arrive for a i-day site &
inspection prior to field work

u

7/17-26 Field equipmentmobilized,but bad weatherand air charter
scheduling conflicts prohibit transport of equipment from I
Anchorage to Cape Romamzof

7/25-27 Geological Survey (M. Bonkowski) I

7/27 Drill rig and other equipment arrive at Cape Romanzof on a

MarkAirL-IO0(Hercules) i

7/28 Well InstallationCrew (G. Busse, T. Rogers,K. Brown, and

G.Erickson)arrivesatCapeRomanzof i

7/29 InventorySupplies

CompleteWellMW-I(ROM-B) •

7/30 CompleteWell MW-2 (ROM-8)

7/31 CompleteWells MW-3 and MW-4 (ROM-8)
Set up Gas Chromatograph and Tent

8/1 Start drilling MW-5 (ROM-ID);Drillingrig down for repairs •
Hydrologic survey at ROM-8 Landfill
F. Gomez arrives and sets up soil gas instruments

8/2 Start surficialmappingat ROM-8 landfill I

i

Commence soil gas survey at ROM-ID 509gth Disposal Pit

8/3 Continue soil gas survey at ROM-ID 509gthDisposal Pit
Continue surficial mapping at ROM-8 landfill

8/4 Commence soil gas survey at ROM-3 former shop area •
Complete soil gas survey at ROM-ID 5099th Disposal Pit |
Complete surficial mapping at ROM-8 landfill; start surficial

mappingatROM-1SLargeFuelSpill i

8/5 Continue soil gas survey at ROM-3 Former Shop Area
Continue surficial mapping at ROM-IS Large Fuel Spill
USAF TPM Lt. W. Migdal and WCC RI/FS ManagerM. Adu arrive
for site inspection

3-2 I
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D Table 3-i. CHRONOLOGY OF FIELD INVESTIGATION, SUMMER 1989, CAPE ROMANZOFLRRS (concluded)

Date Event

8/6 Installationinspectionand inventoryo_ sites
Continue soil gas survey at ROM-3 Former Shop Area
Migdal,Adu, Brown, and Ericksondepart site
Complete surficial mapping at ROM-IS Large Fuel Spill
Decision to abandon borehole at MW-5 (ROM-ID)

8/7 Developmonitoringwells at ROM-8 landfill
Conduct vertical control survey at ROM-8 landfill
Complete soil gas survey at ROM-3 Former Shop Area

8/8 Developmonitoringwells
R. Spencer arrives, Gomez and Rogers depart site
Packed up soil gas equipment

8/9 Developmonitoringwells
Investigation of Well 2 at Weather Station, and beach area
'S. Brown arrives

8/10 Sampling at ROM-3, ROM-ID,ROM-IS,and ROM-8

P 8/11 Sampling at ROM-3 and ROM-IS,ROM-8, ROM-L

B/12 Sample Well A and Well B at ROM-IS
Mark Air L-IOO (Hercules) departs with drill rig and other
equipment

8/13 Map sample locationsat ROM-8 and ROM-I
Sampling at ROM-8; commence sampling at ROM-12, RDM-4, and
ROM-5
Commence purging monitoring wells

8/14 Sampling at ROM-4,ROM-IO,ROM-8, and ROM-12
Demob gear
All WCC personnel (Busse, Spencer, and Brown) depart site

8/15 Pickup truck and last equipmentleave site

9/28 R. Spencerand D. Evans arrive for resampling
Purge monitoring wells

9/29 Purge monitoringwells
Sample ROM-8
WCC crew departs

P
3-3



90275L-T3aCON-I

]
Table 3-2. SUMMARYOF FIELDWORKBY SITE AT CAPEROMANZOFLRRS

lROM-I ROM-IS ROM-ID ROM-3 ROM-4 ROM-5 ROM-8 ROM-IO ROM-12 Total

No.of Wells ............ 4 .... 4 I

TotalDepth(feet) ............ 56 .... 56 I
DaysofSoilGas .... 3 4 .......... 7

DaysofMapping -- 3 ........ 4 .... 7 I

SurfaceWaterSamples ...... 1 .... 10 -- i 12

GroundwaterSamples -- 2 -- I .... 4 .... 7 L

Soil andSediment 3 4 2 5 2 i I0 i 3 31

Samples I

I

,,
I
!
!
!
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ble 3-3. ANALYTICAL METHODS AND NUMBER OF WATER ANALYSES BY SITE AT CAPE ROMANZOF LRRS

Analytical
Parameter Method ROM-1 ROM-1S ROMID ROM-3 ROM-8 ROM-IO ROM-12 Total

I
Specific

m ConductanceE120.1 -- 2 -- 2 14 -- 1 19
U (FieldTest)

n PH (FieldTest) E150.I -- 2 -- 2 14 -- i 19
i Temperature E.170.I -- 2 -- 2 14 -- 1 19

(Field Test)

i Petroleum
HydrocarbonsE418.1 -- 2 -- 2 14 -- I 19

i ICP Screen
(23 metals, SW3005

_ excludeBoron SW6010

g and Silica)
Total

Recoverable -- 2 -- 2 14 -- 1 19
v Dissolved -- 2 -- 2 14 -- 1 19

n Purgeable
_" Halocarbons SW5030 -- 2 -- 2 14 -- i 19

SW8010

Pu_cs s.503o__ 2 -- 2 14 __ _ _9SW8020

Organochlorine SW3510 -- 2 -- 2 14 -- i 19
m Pesticides

i and PCBs SW8080

Semivolatile
i Organic SW3510 -- 2 -- 2 14 -- I 19
N Compounds SW8270

i 3-5
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Table 3-6. SUMMARYOF SOIL ANALYSES AT CAPE ROMANZOFLRRS

Number
Analytical Reporting of Second Total

Parameter Method Units Analyses Rep Column Analyses i

Petroleum SW3550/ mg/kg 31 3 34

Hydrocarbons E418.1 I

ICP Screen (23 SW3050/ mg/kg 25 3 28
metals,exclude SW6010 •
Boron and Silica)

Organochlorine SW3550/ mg/kg 26 3 29 •
Pesticides and SW8080 iPCBs

Volatile Organic SW8240 mg/kg 25 3 28
Compounds*

Semivolatile SW3550/ mg/kg 25 3 28 •
Organic Compounds SW8270

Soil Moisture ASTMD2216 percent (%) 31 -- 31 i

* Soil samples for volatile organic compounds analysis were shipped with water samples,
and trip blanks were analyzed by methods 8010 and 8020.

l
!
!
I
i

4
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I
In lleu of collecting samples from visibly contaminated areas, three

near-surfacesoil sampleswere collectedfrom three very small drainage

channels that flow only during a rainfall. These locations would serve as

accumulationpoints for mobile contaminantsin the surroundingsoils.

Sample locations were marked and mapped as shown on Figure 3-2.

3.2.2 ROM-IS Large Fuel Spill

The site is located southwest of the Lower Camp area, as Shown on

Figure 3-1. The area still affected by the large Fuel spill is apparent

from the visible swath of darkened, distressed tundra. This area was

traversed and mapped. Four near-surface soil samples were collected within

the affectedarea: one near the head, two in the middle,and one near the

terminus of the spill. Sample locations were marked and mapped as shown on

Figure 3-2.

I Two abandonedwells, locatedin the path of the spill,were discovered
during the initial survey of the site. These are shown as Wells A and B on

Figure 3-2. One well (Well B) may have served as a base water supply well

at one time, as evidenced by a concrete building foundation surrounding the

well head. The other well (WellA) appearsto have never been developed

and was probably abandoned at the time of its installation. The wells were

purged, using an electric 4-inch submersible pump, and groundwater samples

were collected.

3.2.3 ROM-ID 5099th Disposal Pit

The site is located in the Lower Camp area, as shown on Figure 3-I. A

soil gas survey, consisting of 21 sample probe locations, from depths

ranging between 2.5 and 4.5 feet, was performed at this relatively recent

landfill. This landfill was created by the 5099th CEOS the disposal of

debris and wastes resultingfrom the demolitionand cleanupof the former

adjacentcamp (shownas demolishedbuildingson Figure 3-I). The probe

locations and the immediate area were mapped, as shown on Figure 3-3.

P
3-9
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Based on the results obtained from the soil gas survey, two soil

samples were collected from contaminated locations. Sample locations were

marked and mapped as shown on Figure 3-2.

3.2.4 ROM-2 Weather Station Well

This well is located east of the airstrip runway, as shown on Figure I-

2. An attempt to obtain a groundwater sample from this long-abandoned

water well was unsuccessful. The well has been out of service for many

years, and to gain access to the groundwater inside the well would have

required stripping all the insulation material from the well head area,

lowering a person into the 48-inch CMP overcasing, then pulling and

dismantling the pump and discharge piping. These conditions were not known

prior to the sampling attempt; and could not have been accomplished with

available equipment and personnel. Therefore, the groundwater sample

scheduled to be taken here was not collected.

P
3.2.5 ROM-3 Former Shop Area

This site is located in the Lower Camp area, as shown on Figure 3-I.

Partially filled containers of waste and stained soils noted by the 1987

reconnaissance team were no longer present at this site. Because the

buildings had been demol?shed by the 5099th CEOS, there was no point of

reference to indicate the exact location of the former shop.

A soil gas survey was performed here to better define locations to be

investigated further by soil sampling. Seventeen soil gas probes were

installed and sampled, from depths of 2.0 to 4.5 feet. Not all locations

were possible for dual sampling due to subsurface conditions that inhibited

the probe from penetrating to the greater depth. The probes were located

as shown on Figure 3-4. At location number 12, a sample was not collected

due to running mud that clogged the tee and the needle of the syringe (WCC

1989a). Based on soil gas results, four soil samples were collected from

locations shown to be contaminated. These soil sample locations are shownon Figure 3-2.

3-13
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In addition, several samples of soil and water were collected from the

i area southwestof and mostly downgradientfrom the former shop area. For
convenience, these samples were included in the ROM-3 study. One sediment

i sample (3-5)was collectedfrom a small drainage downslope(in the tundra)from the area of the soil gas survey. One surface water sample (3-7) was

collected from the small lake Formed behind a small earth-filled dam. One

i groundwatersample (3-6)was collectedfrom the LRRS water supply well.

i Sample locationswere marked and mapped and are shown on Figure 3-2.
3.2.6 ROM-4 Road Oiling

i Two soil sampleswere collectedin drainage ditchesadjacent to the
main installation road. Sample locations were marked and mapped as shown

I on Figure i-2. One sample was collected west of the Industrial Dome, andthe other was collected about 2 miles downgradient, above the lower

intersection of the main and winter access roads. The arrows on Figure i-

2, ROM-4 Road Oiling, point to the approximate sample locations.
3.2.7 ROM-5 New Landfill

The site is located near the Composite Facility, as shown on Figure i-

I 2. One near-surface soil sample was collected from a small drainage that
had flow only during rain. This sample would show any contamination that

i may have been transportedto this locationby surfacerunoff from the New
Landfill or From the existing shop area (Industrial Dome). The location

was marked and mapped, as shown on Figure i-2. This locationis southwest

i of the ROM-5 landfill.

i 3.2.8 ROM-6 Waste AccumulationArea

This site (in the Lower Camp Area) had been reported as a former waste

I accumulationarea that had been cleaned,regraded and Filled over (see
location on Figure 1-2). Due to the apparent effective cleanup effort

performed here, the field team was unable to clearly locate this site or,

after canvassing a broad area, uncover any visible contamination. With the

l 3-15
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concurrence of the Air Force Technical Program Manager (TPM), the one soil

sample scheduled for this site was deleted.

l
3.2.9 ROM-7 Dump

These reported dump areas on the east side of Upper Camp were surveyed •

by the field team and no evidence was found that they existed. With the

concurrence of the Air Force TPM, the soil sample scheduled for this site
mwas deleted.

3.2.10ROM-8Landfill I

This site is locatedadjacentto the main accessroad, as shownon

1-2. The landfill that makes up this site is unsightly, with aFigure

large amount of exposed metal, wood and plastic debris. There are several •

areasof stainedsoils, severalpoints of effluentemanatingfrom the

downslope side of the landfill, and two drainages containing active surface

flow just upslope and adjacent to the landfill. •

The landfill was mapped, surface water courses and points of effluent

were located, and the outline and the general topography of the landfill

and adjacent area were shown.

Four 4-inchmonitoring wells were installed: two on the north, _

upgradientside of the landfilland two in the landfill,at the extreme,

downgradient side. Locations of these monitoring wells and sampling

locationsare shown on Figure 3-5. The downgradient wells were not located •

off the landfill because of either rough or mushy unstable tundra terrain

below the face of the landfill, which prevented movement of the drill rig

beyond the landfill. The wells were completed at total depths between 10 I

and 19.3 feet below ground surface. After development of the wells, a

collectedfrom each well. Elevationsof well Itgroundwater sample was

casings and other landfill features were established by a level survey.

Groundwaterelevations were measured and recorded. Blueline drawing No. 2

(attached)showsthemappedlandfillandsurveyresults. _

3-16 I"
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Water and sediment samples were collected from two locations in the

drainagesupgradient from the landfill (see Figure 3-5). Three water and i

sediment sample sets were collected at points of effluent from the face of

the landfill. One near-surface soil sample was collected from stained soil :m

locatedadjacent to an electricaltransformer. Three water sampleswere '_

collected from drainages leading from the landfill located approximately i

100 feet away. Two water and sediment sample sets were collected in Fowler I

Creek, one set upstream from surface runoff emanating from the landfill and

onesetdownstream. I

3.2.11 ROM-9Landfill _i
The location of this landfill could not be determined; thus the one

soil sample scheduledhere was deleted with the concurrenceof the Air _,_
Force TPM.

3.2.12 ROM-IO Former Truck Fill Stand

This site is located near the mouth of Fowler Creek, as shown on Figure

i-2. The "truck fill stand" no longer exists and the area has been graded, I
W

so there was no accurate point of reference for the location of the soil

samplescheduledto be collectedat this site. Based on a map of the 'i
l

former area and an observed stained soil area, a soil sample was collected

from what was thought to be the former locationof the truck fill stand, i

The sample location was marked and mapped, as shown on Figure 3-6.

3.2.13 ROM-II Former White Alice Station Ii

The former White Alice Station (on the high ridge, southwestof Upper

the debris buried,and all pointsof reference •Camp) has been demolished,

removed. Figure I-2 shows the approximate site. The area has been

regradedand there are no visible signs of contamination. With the _j
concurrence of the Air Force TPM, the two soil samples scheduled to be

collectedhere were deleted, flms

I
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3.2.14 ROM-12 Former Drum Storage Area

This site is located near the mouth of Fowler Creek, as shown on Figure

i-2. This site had not previously been documented and was discovered by _i_

the 1989 field team. Further investigation showed that the area was an old

POL drum staging area up until the late 1970s. The site consists of a

dark-stainedarea approximately_ acre in size. The stainedarea was m

mapped. Vegetationwithin the affected area is dead and there is an odor .,_

ofoldfuel. I

Two soil sampleswere collectedfrom the stained area; and one water I
w

and sediment sample set were collected from a beaver pond that lies

downslope (southwest)of this area. The sample locationswere marked and

mappedasshownonFigure3-6. n

3.3 METHODS kl:-

3.3.1 Soil Gas Sampling

Sampling probes were constructedfrom 3/4-inch Schedule80 steel pipe

and driven intothe ground to specifiedor practicaldepthusing a R

jackhammer. Approximately1 Foot of the probe pipe was left above ground

surface. The top end of the pipe (bluntedby jackhammerdriving)was cut D
off with a power saw, and the inside of the newly sawn end was threaded to

receive the stainlesssteel samplingtee. I_

The sampling method used to collect the soil gas samples utilized a
J

vacuum pump connectedto one end of a stainlesssteel tee that had been II

attached to the upper end of the samplingprobe. The other side of the tee

was pluggedwith a sealingseptumand a lockingnut. When vacuumwas I

applied to the connected system, it was allowed to purge for 2 minutes.

Subsequently,the pump idled and two 5-ml glass syringeswere sequentially i\.
J

inserted through the septum and filled with the flowing vapors. The

syringes were immediatelytaken to the field laboratory,where they were
analyzed by gas chromatography. All seven samples collected on the first

3-20 i
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probe were analyzed separately) to verify instrument and sampling

I techniques. The duplicate samples were later gradually reduced to one for
every ten collected samples. Since the samples were taken from the

i negative" pressure side of the pump, and a separate probe was used at eachlocation, the only sampling equipment that was in contact with the sample

stream (before the sampling point) was the stainless steel tee, whlch v_as

i removed periodically and decontaminated to minimize the potential For cross
contamination.

!
Decontamination consisted of flushing the tee successively with hexane,

I methanol and reagent grade water. Nitrogen gas was used to dry and purge
the tee before installing it in the next probe. Because of the high

I moisture and rain at the site, the pump was brought to the living quartersfor drying each evening. Despite this care for the pump, on the third day

of sampling it was necessary to replace the pump with a new one. With this

change it became apparent that the old pump had the vacuum gauge offset by

3 inches of mercury; the reported values were corrected by this factor.

Faulty vacuum readings would give indications of the soil type (high

I readings indicate clayey soils, lower readings pervious soils), but would
not influence the measured contaminant concentrations.

I' To confirm the cleanliness of the equipment (syringes, glass bulb for

standards and GC) several blank samples were injected every day to verify

each of the possible sources of contamination. All blanks indicated that

the system was operated free of interference and cross contamination

between consecutive injections.

II The analytical equipment used for the soil gas survey was a 3400 series
w_w

Varian gas chromatograph (GC), with a Hewlett-Packard integrator model 3393

__ for plotting and integrating the signal from the Tracor photo-ionization

detector installed on the GC. The analytical method was EPA Test Method

i 3-21
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/

602 modified according to the following parameters: isothermal run at _l
1

100°C, analysis time 15 minutes, and column Supelcoport 80/100 SP2100

3/8 in. OD. The calibrating gas standard was prepared daily by injecting iI
11 ul of a stock liquid mixture (containing benzene, toluene, ethylbenzene

and the three xylenes -BTEX-, 10 _g/_l each) into a 500-ml pre-cleaned ll

glass bulb. Each peak was identified separately and the integrated areas 1

were used to calculate the total BTEX content. The liquid mixture inside

the bulb was allowed to volatilize, creating the gas standard that 1
1

normalized as benzene equivalent to 31 ppmV. The reported values were

normalized to "benezene equivalents" following AFOEHL RPJMS Handbook 1
1

instructions, to report soil gas units in "parts per million, benzene"

(PPMB). This technique was useful to account for compounds that did not ii
1exactly match the calibration standard, but were presented in the

samples. By reporting benzene equivalents, the unidentified compounds were 1

included in the calculation, providing a conservative result. The average _l

site temperature (10°C), the atmospheric pressure (680 mm mercury), and the jim

analyte's molecular weights were used to calculate the concentration of the I

istandard. The instrument was calibrated daily by injecting three different

volumes (1, 2 and 4 ml) of the bulb atmosphere into the GC to generate the

reference response factors (for 31, 62, and 124 ppmV, respectively). The

sample concentrations were computed based on these response factors, and I
1were reported and normalized as ppmV benzene.

3.3.1.2 Sample Preparation-Collection Procedure. Two to five milliliters I

of soil gas sample were directly injected into the GC immediately after

collection from the sampling probe, and the reported concentrations were I

ivolume corrected (equivalent to sample concentration/dilution technique) to

compensate for the difference of volume between the samples and the

standards.
1

3.3.1.3 Record Keeping. For record keeping of the soil gas semi- I /

4
quantitative analysis, a book marked ROM-03 3000-01 was kept and updated

daily with comments, notes, calculations and results of the findings and
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_" analysis of each sample. In addition, a sample sequence table and a draft
gridmap were maintained to visually identify the affected areas. The

l nformation provided herein is the compilation of the field notes collected
during the soil gas survey.

l 3.3.2 Surficial Mapping

Areas of visible contamination, sample locations, well locations,geologic and hydrologic features were surficially mapped in order to

document conditions at the time of the investigation and the locations of

l sampling.

I This task" was accomplished by first making a reconnaissance of each
area to be mapped to identify important features and possible reference

l points that could be used for mapping. Reference points included roadintersections, corners of buildings, and other man-made features.

Areas of visible contamination,sample locations,and the soil gas

- survey sites were mapped by traversingthe sites using a hand-heldcompass

for bearings and pacing the distances. Site features such as surface

water, drainages, visible contamination, and sampling locations were

l identified and located on a sketch made for
map or each site. Individual

sites were located on a base map to show overall orientation of the

II ites. Blueline drawings No. I and 2 show the site and the survey of the

ROM-8 landfill.

At all locations where soil, sediment, and surface water samples were

collected, a permanent marker was installed. The marker consisted of an

i 18-inch length of #3 rebar, driven fully into the ground, with a 1½-inch

aluminum cap on top. The sample number identifying the location was

stamped into the cap using impact lettering tools. Sample locations can be

recoveredby using the maps made, visually locatingthe markers, and/or by

locating the markers using a metal detector.
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3.3.3 Well Installation andCompletion _l
1

Four groundwater wells were constructed at the ROM-8 Landfill. Two

wells (MW-I and MW-2) were located upgradient of the landfill, along the 1
north edge of the main access road (see Figure 3-5). Two additional wells

(MW-3 and MW-4) were located at the southern and eastern (i.e., lower) 1
margins of the landfill and downgradient from MW-L and MW-2. Total depths

of these wells ranged from LO.O to 19.3 feet. A summary of construction 2-

ldetails for these wells is provided in Table 3-7.

The lO-inch-diameter boreholes, in which 4-inch-diameter monitoring 1
l

wells were constructed, were advanced using a truck-mounted CME-75 mobile

drill rig equipped with a string of lO-inch hollow-stem augers and air l_
l'rotary percussion bits which fit inside the augers. An additional trailer-

mounted air compressor was used for air rotary drilling operations, l

Drilling conditions anticipated were a combination of loose colluvial
materials and large, hard granitoid blocks. The drilling technique that

proved most effective was to first advance the drill hole as far as

possible with one open-ended lO-inch hollow-stem auger. When the drilling

rate slowed enough to indicatethe presence of a hard rock mass, the air

rotary percussion bit and drill rods were lowered inside the hollow-stem 1
1

auger. The drill hole was advanced by air rotary percussion drilling

through the hard rock mass to create a pilot hole for subsequent reaming by i

the wider hollow-stem auger. After reaming had been accomplished, the

drill hole was advanced by standard augering until the next hard rock mass

was encountered; the above described pilot hole reaming process was then

repeated, i
The monitoring wells were designed to provide a short screen interval

(10 feet or less) across the top of shallow groundwater. An annular-space 1

filter pack material of #8-14 sand was placed to a level of 1.0 to 2.0 feet

above the top of the screen. Directly above the filter pack_ a seal of

bentonite chips 2.0 to 3.0 feet thick was added. The top of the hole was
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II

backfilled to the ground surface with a cement grout. At ground surface, a

concrete pad (2 feet on a side and 3-4 inches thick) was poured around the

well casing. All well casings extended above ground level (1.3 to 2.5 I
ifeet), and were topped with PVC slip or screw caps. Boring logs are

providedin AppendixA. I
u

Well development was accomplished using a decontaminated 1.5-incn PVC i

positive displacement hand pump. Each well was pumped and surged until dry I
several times over a 3-day period. Well development extended over 3 days

primarily because recharge was slow. Well MW-4 recharged the quickest, I
i

followed by MW-2, MW-3, and MW-I. Water quality measurements were taken

over the course of development. Development ceased when the groundwater i
Iran clear of sand and sediments, and when water quality parameters

(specific conductance, pH, and temperature) stabilized. Details of well j

developmentare given in Table 3-8. _

All above-ground well casings were enclosed in locking steel protective I

cylinders that were cemented into the surface pad. Padlocks (identically

keyed) were placed on all steel cylinders to secure the wells. Wells MW-1

and MW-2 (located along the access road north margin) were also flanked

withprotectiveguardposts. "I

3.3.4 Soil Sampling i
mPrior to collection of soil samples, each site was inspected to

identify visible surface contamination or areas which could be accumulation Jm

points for contaminants. The soil gas survey was successful in targeting (I

"hot spots" of volatile organic compound contamination at two sites, and _F-m

Iseveral of the soil samples were co-located with the soil gas sample

locations. The sampling sites were staked out by the field engineer. The

sampling team collected soil samples using two methods, by spoon directly •
Vinto the sample container, or through an "excavation process" using

jackhammer, pick, and shovel to break through the hard surface layer i

i
followed by spooning the soil into the sample container. The two methods

are described below.
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Soil surfacesclose to the Composite Facilitywere composed of graded

fillmaterials,generallysandysilt. To collecta sample,the top I

I-2 inches were scraped away by shovel. A decontaminated stainless steel
u

spoonwas used to scrapeaway the top surfaceand then the samplewas
collected from undisturbed soil into a laboratory-cleaned 16-oz glass

jar. The jar was sealed, labeled, and placed in a cooler for storage until

shipment, l

The areas where the soil gas survey took place had recently been graded l

and as a result were highly compacted. The soil was graded fill, generally

sandy silt with boulders. A generator-powered jackhammer was used to break i

up thecompacted soil. Refusal was met at depths between 0.5 and 1.6
I

feet. A shovel and pick were used to extend the hole to about an 8-inch- _
diameter and to scrape away more soil. A decontaminated stainless steel

spoon was used to collect the sample by scraping the soil into the

laboratory-cleaned 16-oz glass jar. The jar was sealed, labeled, and

placed in a cooler for storage until shipment.

,I
3.3.5 Sediment Sampling IL

sediment samples were collected, the field engineer, during his IBefore

reconnaissance of the installation and in consultation with the USAF TPM

and WCC projectmanager,identifiedthe best locationsfor sample I

collection. These locations were staked and sometimes marked with

constructionflagging. Sediment samples were collected in two ways. In

intermittent waterways, the top i inch of soil was scraped away by shovel m
or stainless steel spoon. In some cases where surface water flow i

interferedwith sample collection,a berm was constructedout of local

materials to temporarily divert the flow. The sediment sample was then

collectedinto the laboratory-cleanedglass jars with a decontaminated I

i

stainless steel spoon.

I
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In streams or ponds, the sediment in the stream channel and immediately

adjacent to the water was collected with a decontaminated stainless steel

i spoon into the laboratory-cleaned glass jars. After the appropriate number
of jars were filled, the containers were dried, labeled, and placed into a

i cooler for storage until shipment.

3.3.6 Surface Water Samplin_

I Surface water sample locations were staked out at most of the sediment

sample locations. All surface water samples had a corresponding sediment

i sample, sampleswere streams, pond,or
Surface water collected from the

the lake directly into the sample containers. In some cases, where streams

i ad low flow (less than 1 inch deep), a decontaminated l-liter glass beaker
was filled and decanted into the sample bottles. In one case (ROM8-3),

I water flow fanned out just above the logical sampling point. The samplingteam excavated a 3-inch-deep, 10-inch-diameter hole and fashioned a dam out

of local materials below the sampling point to capture the inflow.

Following a 27hour break, the reservoir had filled enough to collect a

sample. After the sample was collected into the bottles, each bottle was

dried, labeled, and stored in a cooler for storage before shipment.

I Water quality measurements were taken at each surface water sampling
location. Measurementsof specific conductance(measuredin umhos/cm),pH

I (measuredin pH units), and temperature (measuredin °C) were taken inwater collected into a decontaminated 1-1iter glass beaker. The

I instruments used for these measurements were rinsed with ASTM Type IIreagent water between each measurement. Table 3-9 gives water quality

I measurements for the surface water samples.
3.3.7 Groundwater Samplin 9

i Seven wells were sampled to assess groundwater quality. One well was

the installation water supply source, two were abandoned wells, and four

wells were installed by the WCC field team during Summer 1989. Water level

measurements were obtained before purging wells for sampling. It was not
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ROM-3because no port existed. Generally, three casing volumes of water

I were purged from a well to obtain a representative sample of formation
water. Water quality measurements were taken at regular intervals during

i purging. Constant readings for specific conductance, temperature, and pHindicated that a stabilization of water type had been attained, and that

i formation groundwater was being pumped. Water level and water qualitymeasurements are shown in Tables 3-10 and 3-11.

I The base water supply well was pumpedfor 8 minutes (pump rate
approximately 60 gpm). Pumped water was sampled from a bypass port outside

i of the pumphouse. The two abandoned wells were purged using a 4-inch-
diameter submersible pump. The four new wells were purged by manual

bailing. Because recharge was generally slow in the new wells, bailingextended over 2 days.

Once the requisite three casing volumes or more of water were extracted

from the well and water quality stabilized, the water was allowed to

I recharge and a sample was taken. The required bottles were filled, dried,
and stored in a cooler for storage before shipment.

!
3.4 DATA QUALITY OBJECTIVES

I Data qualityobjectivesfor the Cape Romanzof LRRS RI/FS are discussed

i in the IRP Stage I Final Quality Assurance Project Plan (WCC 19Bgb).Enseco Rocky Mountain Analytical Laboratory (RMAL) in Arvada, Colorado,

providedanalyticallaboratoryservicesfor the Cape RomanzofLRRS RI/FS.

!
The purpose of QA/QCprocedures is to produce data of known quality

I that meet or exceed the requirements of standard analytical methods, and
satisfy the program requirements. The objectives of the quality assurance

efforts for this program were twofold. First, they provided the mechanismfor ongoing control and evaluation of measurement data quality throughout
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Table 3-10. WATERLEVELDATA IN MONITORINGWELLSAT CAPEROMANZOFLRRS

1Water Level
Well I.D. Date Time (ft from top of casing)

I
ROM-3 Well i unknown unknown 29.00*

ROM-8MW-1 14-Aug-89 1340 9.05 i
1

ROM-8MW-2 13-Aug-89 1200 9.12

ROM-8MW-3 13-Aug-8g 1045 11.17 1
lROM-8MW-4 13-Aug-89 1045 8.33

ROM-ISWell B lO-Aug-89 1620 14.71 i

12-Aug-89 1945 14.50 1
ROM-ISWell A 12-Aug-89 1205 23.58

I
ROM-8MW-1 28-Sep-89 1510 8.77

ROM-8MW-2 28-Sep-8g 1300 8.64 l,
W

ROM-8MW-3 28-Sep-89 1515 10.92

ROM-8MW-4 28-Sep-89 1537 6.53

* Measuredfromgroundsurface, l

I
I
I
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the course of the project. Second, quality control data were used to

define data quality for the various measurement parameters in terms of

I precision and accuracy. Data quality objectives for the variousmeasurementparametersassociatedwith site characterizationefforts are

i presented in Tables 3-12 and 3-13 and are discussed below.

3.4.1 Precision and Accuracy

I Rocky Mountain Analytical Laboratory's quality control (QC) program is
based upon the results of Laboratory Control Samples (LCS), which are well-

i characterized, laboratory-generated samples used to monitor the
laboratory's day-to-day performance of routine analytical methods.

I Duplicate Control Samples (DCS) and Single Control Samples (SCS) are LCSwhich are used to monitor the precision and accuracy of the analytical

i rocess, independent of matrix effects. Method Blanks, which are also LCS_are used to identifyany backgroundinterferenceor contaminationof the

analytical system which may lead to the reporting of elevated concentration

levels or fal_sepositive data. The purpose of the LCS are to establish

control limits. These limits are used to determine whether data generated

by the laboratory on any given day are in control. The precision,

I accuracy, and the percent recovery for environmental samples were
calculatedusing the formulaspresentedin the IRP RI/FS Stage I Final

Quality Assurance Project Plan (WCC 1989b).

I When RMAL prepares QC samples,these samplesare labeled with a QC lot

number. The QC lot number is associated with the date the sample was

I prepared. Samples analyzed concurrently by the same test are assigned the

same QC lot number. Projects which contain numerous samples, analyzed over

several have lotnumbersassociatedwitheachtest.
days, may multiple QC

The quality control information includes a listing of the QC lot numbers

I associated with each of the samples reported, DCS and SCS recoveries from
the QC lots associated with the samples, and control limits for these

lots. The QC data were reported by test code in the QA section,
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Control limits for accuracy (percent recovery) were based on the

average, historical percent recovery ±3 standard deviation units. These

control limits were fairly narrow, based on the consistency of the matrix J
Ibeing monitored, and were updated on a quarterly basis.

For organic analyses, an additional control measure was taken in the j
form of an SCS. The SCS is a control sample spiked with surrogate

standards which were analyzed with every analytical lot, The recovery of i
the SCS was charted in exactly the same manner as described for the LCS,

and provides a daily check on the performance of the method, j

The laboratory control sample and surrogate control sample reports were
lreviewed for all data reports obtained from laboratory analysis of samples

collected at Cape Romanzof LRRS. The accuracy (percent recovery) of LCS i
samples, was within laboratory-establishedlimits for 96 percent of QC lots

analyzed for all data reports. The precision, which is measured by the

relativepercentdifference (RPD) for the LCS samples, was within

laboratory-established limits for 98 percent of QC lots analyzed for all

data reports. LaboratoryControl Samples were prepared and analyzed for I

halogenated volatile organics by gas chromatography (GC), volatile organics

by gas chromatography/massspectrometry(GC/MS), semi-volatileorganics by

GC and GC/MS, metals analysis,and wet chemistryanalysis (total petroleum

hydrocarbons). SCSs were prepared and analyzed for volatile organics by

GC.

Matrix-specific QCwas based on the use of an actual environmental [
sample for precision and accuracy determinations and commonly relies on the

analysisof matrix spikes (MS)and matrix spikeduplicates(MSD). This I
l

information, supplementedwith field blank results, was used to assess the

effect of the matrix and field conditionson analytical data. Matrix spike

and MSD sampleswere preparedand analyzedfor halogenatedvolatile

organics by GC, volatile organics by GC/MS, aromatic volatileorganics by

GC, semivolatileorganics by GC/MS, and for metals and TPHs analyses on
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soil and aqueous samples. Matrix spike and MSDrecoveries were within

laboratory-established limits for laboratory control samples (LCS) for 78

I ercentof matrix-specificqC samples analyzedfor all data reports. TheRPD values for the MS and MSD samples were also within laboratory-

i stablishedlimits for LCS samplesfor 89 percentof MS and MSD samplesanalyzed for all data reports.

I 3.4.2 Completeness
Completeness is defined as a measure of the amount of valid data

i obtainedfrom a measurement with the amount that is
system compared

expected to be obtained under normal conditions. The completeness of the

I analysiswas documentedby providinginformationthat allowed the analyst
to assess the quality of the results. Included in the data reports were an

i overviewof the report, sample descriptioninformation,analyticalresults,quality control reports, and a description of analytical methodology. Also

included in the reports, if applicable, were second column laboratory work

sheets. The objective for completeness of data capture was reached for all

measurement parameters.

3.4.3 Representativeness

i The representativenessof the data is the degree to which data
delineate a characteristic of a population, parameter variations at a

i samplingpoint, or an environmentalcondition. All analyticaldatarepresented the sample analyzed. Duplicate and replicate samples were

analyzed and provided a representation of parameters of interest at each

I specificlocation. Analyticalmethodswere selectedto provide the best

i vailablemeasurementsof parameterconcentrations.
3.4.4 Comparability

Comparabilitywas expressed by the confidencewith which one data set

can be compared to another data set measuring the same property. RMAL used

approved analytical methods which originate predominantly from regulatory

agencies. Generally, the methods used were those specified by the EPA and
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other federal agencies. The laboratory quality control program at RMAL was

designed to establish consistency in the performance of these methods by

monitoring data quality with internal QC checks. Internal QC checks I

included the use of surrogates in samples and matrix and method spikes.

All are traceable to reference materials. In addition, the laboratory

..... a. , _nparticipates in two separate performance :,,_i, _4_ programs, Environmental

Research Associates (ERA) samples and EPA Certified Laboratory Program m

!(CLP), in accordance with specified methods.

3.5 FIELD QUALITY ASSURANCE/QUALITYCONTROL(QA/QC) PROGRAM i

The field QA/QC program for the Cape Romanzof LRRS RI/FS, which n

included sampling procedures, sample custody, internal quality control

checks, field calibration, and field preventive maintenance procedures,

followed guidelines outlined in the IRP RI/FS Stage I Final Quality g

Assurance Project Plan (March 1989). A summary of all field activities for

each site is given in Section 3.2 and summarized in Appendix C. A summary P
of the field QA/QC validation is given in Section 4.2. m
3.6 LABORATORYQUALITY ASSURANCE/QUALITYCONTROL(QA/QC) PROGRAM

m

The laboratory QA/QC program for the Cape Romanzof LRRS RI/FS is

discussed in the IRP RI/FS Stage i Final Quality Assurance Project Plan
i

(March 1989).

Calibration of instruments was routinely done to ensure that the I

analytical system was operating correctly and functioning at the proper U

sensitivity to meet established detection limits. The complexity of modern I

instruments has created the demand for tighter control so that malfunctions

may be quickly detected and the quality of analytical results continually I
maintained. Each instrument was calibrated with standard solutions

4appropriate for the type of instrument and the linear range established for

the analytical method. The frequency of calibration and concentration of
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standards were determined by the manufacturer's guidelines and the

analytical method.

I RMALwas evaluated on laboratory performance after reviewing four data

i reports containing the analytical results for the soil and water samplescollected at Cape Romanzof LRRS. Review of the analytical results revealed

that RMAL had problems completing a portion of the analyses within

l contractually specified holding times. Holding times were exceeded for 4

of 49 (8 percent) organochlorine pesticides and polychlorinated biphenyls

i (PCBs) analyses (Method SW8080), and 4 of 55 (7 percent) semi-volatile
organic compounds analysis (Method SW8270).

i WCCinvestigated the technical quality of those data associated with

i contractually specified holding time exceedances and concluded thatresampling of the samples (at RMALexpense) would offer the best data to

I support the results and conclusions of the Cape Romanzof LRRSRI/FS.

Resampling was done in late September 1989.

RMAL was reevaluated on laboratory performance after reviewing the two

I data reports containing the analytical results for the resampling for soil
and water samples collected during September 1989. Review of the

analytical results has revealed that RMALhad problems completing a portion

of the analyses within contractually specified holding times. Holdingtimes were exceeded for 2 of 6 (33 percent) semivolatile organic compounds

analyses (Method SW8270). The problem occurred because of an overload ofsoil samples requiring Method SW8270 analysis. The soil samples were

extracted within holding time, but the extracts were analyzed 1 day after

l analysis holding time had been exceeded. RMAL has implemented
the

corrective measures to prevent a similar problem from happening in later

i analytical phases of the project.

WCC invest4gated the technical quality of those data associated with

contractually specified holding times which were exceeded and is satisfied
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that the problem does not significantly affect the technical quality of the

results and conclusions of the Cape Romanzof LRRS RI/FS.

To minimize downtime in the laboratory, preventive maintenance was I

routinely performed on each analytical instrument. Designated laboratory Ipersonnel were factory-trained in the routine maintenance procedures for

every major instrumentation. When repalrs were necessary, they were

performed by either the in-house engineers or the instrument manufacturer I

under service contracts and warranties. Each laboratory maintained

detailed logbooks of preventive maintenance and repairs for each analytical i
instrument. Instrument performance was typically checked by monitoring

instrument performance criteria for known standards. I

I

1
I
1
I
I
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I 4.0

i RESULTSANDSIGNIFICANCEOFFINDINGS

l This section contains the results and significant findings for the
sites investigated at Cape Romanzof LRRS. Section 4.1 discusses the

i following for each site: site setting, geology and soils, hydrology,
analytical results, soil gas results (at two sites), contaminant migration,

l and the significance of the results. Section 4.2 presents the qualityassurance/quality control validation.

i Section 4.3 develops cleanup standards from federal, state, and local

standards applicable to the Cape Romanzof sites for contaminants found to

be present. Section 4.4 provides a two-tiered health/environmental risk

screening for each site to identify which sites require remedial action

based on health and environmental considerations. Remedial action will be

considered for sites where contaminant levels exceed regulatory standards

I or where the health/environmental risk screening indicates potential
risk. Volumes of soil with contaminant concentrations above proposed

j cleanup levels are estimated for sites where these conditions apply.

l 4.1 DISCUSSIONOF RESULTSAT SITES INVESTIGATED

Background data and summaries of analytical data pertinent to the

J investigated sites are provided in Tables 4-1 through 4-6. A general
summaryof individualsite features and site history is shown in Table

i 4-1. Metal concentrationdata are provided in Tables 4-2, 4-3 and 4-4.

Table 4-2 presentscomparisonsbetweenmeasured site soil concentrationsof

metals and soil concentrationsin the westernUnited States. None of the

metal concentrations in soil at Cape Romanzof LRRS exceeded the concen-

I 4-1
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Table 4-2. COMPARISONOF MEASUREDHEAVY METALS CONCENTRATIONSIN SOIL AT
CAPE ROMANZOFLRRS WITH CONCENTRATIONSIN SOILS IN WESTERN
UNITED STATES*

I Range of Measured Concentrationin SoilConcentration Western UnitedStates

Metal Range Average

I Aluminum 0.3 - 11,200 5000 - >100000 54000

Arsenic ND <0.2-97 6.1
Barium 10- 89 70- 5000 560

Beryllium 0.2 <1-15 0.6

I Cadmium 4 - 7 <1 - 10 <1

Chromium 7-27 3-2000 38

I 4 - 6 <3 - 50 8
Cobalt

Copper 4 - 88 2 - 300 21

I Iron 3310 - 91,200 1500 - >i00000 20000
Lead 24-430 <2- 700 18

Manganese 9 - 250 30- 5000 390

Molybdenum ND <3- 7 <3

Nickel 2.5 - 30 <5 - 4500 16
i

Vanadium 5 - 35 7 - 500 66

I Zinc 2 - 370 <i0 - 2100 51
* Values in mg/kg

I ND = Not detectedSource: Conner and Shacklette 1975; Shacklette and Boerngen 1985

I
I
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Table 4-3. METAL CONCENTRATIONSIN UNPOLLUTEDNATURAL WATERSOF NORTH
AMERICA

Surface Waters Public Water Ground Ocean

Metal (streams/rivers/lakes) Supplies Water Water I

Aluminum 3500(average) 100-28,000 1

Barium 45 (median) 43 (median)

Beryllium 0.3-0.751-10 !
Cadmium (4_ more than 10) m

0.01-0.10" upto0.125" 1

Chromium <10;1.4-5.8 0.43 (median) 0.05-0.5*

i-2" 1
Cobalt 0.2 (mean)

I

Copper i0 (common) 8.3 (median) _2" 1
0.5-1.0"

Iron i0(fortypicalriver) i000-i0,000 I
(common)

Lead i->i0 _0.05"

to360or lManganese "_ew hundred"

Nickel 10 (median) <2.7 1.8" •
0.3 (median) |

Vanadium 0.9 (average) <43 (median) m
Zinc 5-45 0.4-5* I

0.5-15"

!
* Values in ug/L 1
Sources: Hem 1985; Moore and Ramanoorthy 1984
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Tab]e 4-4. METAL CONCENTRATIONS (TOTAL RECOVERABLE - UNFILTERED) IN
BACKGROUNDSURFACEWATERAND GROUNDWATERSAMPLES* (in mg/L -
from Appendix 8)

I Surfacewater GroundwaterMetal Sample 2 Sample 9 Sample Ii Sample 12

I Aluminum ND ND 102 28

Barium 0.01 ND 0,68 0.26

I Beryllium ND ND 0.003 ND

Cadmium ND ND ND ND

i Chromium ND ND 0.15 0.06
Cobalt ND ND 0.04 ND

I Copper ND ND 0.08 ND
Iron 0.13 ND 116 30

I Lead ND ND ND NDManganese ND ND 2.1 1.9

Nickel ND ND 0.i 0.04

Vanadium ND ND 0.23 0.07

Zinc ND 0.01 0.29 0.08

* All samples were from ROM-8 Landfill. See Figure 3-5 for location of

I water samples.

I
I
I

i
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tration range for western United States soils. Table 4-3 presents metal

concentrations in unpolluted surface water and groundwaters of the United

I States. Table 4-4 presentsmeasured surfacewater/groundwatermetalconcentrationsat that site at Cape Romanzofconsideredto most closely

represent background conditions. Summaries of analytical data for the

i highest and mean concentrations of all analytes at all investigated sites

are provided for soil samples in Table 4-5, and for water samples in Table

l 4-6.

i 4.1.1 ROM-I Waste Accumulation Area
4.1.1.1 Site Geology and Soils. The surficial soil is fill material

I consisting of reworked granitoid colluvium (sandy silt and granitoidblocks).

I 4.1.1,2 Site Hydroloqy. Surface water runoff was observed while it was

raining. Surface water flowed in the shallow drainages marked by soil

samples ROM 1-1 and -2 westward towards another shallow drainage marked by

soil sample ROM i-3 (see sample locations on Figure 3-2). Surface water

l then dropped into the installation drainage ditch which parallels the main
access road and flows to the northwest.

i 4.1.1.3 Analytical Results. Three soil samples were tested for the full

i suite of analytes, see Table 3-4. Analytical results, shown in Appendix B,indicated the presence of nine metals, all of which were within the range

of metals normally found in the western U.S. (Shacklette and Boerngen

i 1985),seeTable4-2.

Concentrations of organic compounds above detection limit were reported

- for xylene and total petroleum hydrocarbons (TPHs). The highest value for

xylene was 33 mg/kg, All three samplesdetected TPHs between 170 and 3500

mg/kg. Maximumand geometricmean concentrationvalues for these analytes

are shown in Table 4-5. Besides xylene, no other aromatic hydrocarbons

such as benzene, toluene, or ethyl benzene were found,
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4.1.1.4 Contaminant Migration. The contamination appears to be generally

held within the soils. Minor migration may occur towards the west via •
gsurface runoff into the drainage along the road.

4.1.1.5 Evaluation/Significance of Findinqs. Based on the above results, I

the principal contaminant found was TPHs, along with lesser concentrations

of xylene. This soil contamination is consistent with any spills I
associatedwith fuel tank and drum storage activitiesat this site and

upgradientto the northeast(seeTable 4-1 and Figure 3-1). Becauseno Iw
BTEX constituents other than xylenes were found to be present, the

contaminationis probably not recent; the BTEX constituents having mostly •
gvolatilized. The base of contamination is unknown because sampling was

conductedonlyof the surficialsoils (lessthan6 inchesdeep). I
w

Surface water runoff from this site flows in the installation drainage

ditch to the northwest past the Composite Facility, ROM-5, ROM-4, and

ROM-8. One surface water sample above the ROM-8 landfill showed a TPHs

concentrationof 2 mg/L. It is possible that part of the TPHs I
l

contaminationabove ROM-8 could be related to runoff from ROM-1; see later

discussionsinSection4.1.7. I

4.1.2ROM-ID5099thDisposalPit

4.1.2.1 SiteGeologyand Soil. The surficialsoil is fill material

consisting of reworked granitoid colluvium. A layer of fine-grained

material covers the fill. The colluvium contains large granitoid blocks

(i-2 ft minimum dimension) intermixed with fine- to coarse-grained sand,

silt, and a trace of clay.

4.1.2.2 Site Hydrology. No surface flow was observed at this site except

while raining. During Summer 1989, a borehole was drilled to 13.5 feet in

fill at this site without encountering groundwater. Based on the elevation

difference (about 40 feet) between this site and the valley floor to the

I 4-10



i 90275L-S4acoN-4 8 128southwest, it is anticipated that the water table (top of saturated zone)

is located considerably deeper than 14 feet at this site.

I 4.1.2.3 Soil Gas Survey. The results of the soil gas survey are presented

i in Table 4-7 and on Figure 4-i. Locations SG-NA-04 and SG-NA-IO at ROM-IDshowed the highest content of volatile compounds at 51.1 and 22.0 ppmV (as

benzene), with replicate results of 51.3 and 34.7 ppmV, respectively. Five

I other samples were reported positive between 0.6 and 5.8 ppmV. The

remaining 15 samples were reported ND. All samples were collected from the

i installedatthe reachable (between2.0and4.5
probes practically depth

feet). Soil samples were then collected at the two locations with the

I highest volatile compounds; these locations are shown on Figure 3-2.

I 4.1.2.4 Analytical Results. Two soil samples collected from areas whichhad high readings during the soil gas survey were tested for the analytes

shown in Table 3-4 and are reported in Appendix B. For organic compounds,

the only concentrationfound above detectionlimit was 30 mg/kg TPHs in one

soil sample. Analyses for BTEX resulted in values of ND.

!
4.1.2.5 Contaminant Migration. The contamination appears to be buried

i below the surface. The soil surfacewas difficultto penetratewith the
- soil sampling collection tools. Soil samples were collected above the

areas of highest contamination reported by the soil gas survey. Surface

water runoff would probably not carry off significant quantities of

contaminated soil. Contamination appears to be reasonably contained by the

soil cap over the pit.

4.1.2.6 Evaluation/Significanceof Findinqs. Based on the soil gas and

analytical results, the near-surface soils do not appear to be contaminated

except at soil sample location ID-2. Thus, the materials disposed of into

the former pit seem to be sufficiently buried and contained so that any

surface water flow would likely transport only very small amounts of

contaminated soil. The effect of groundwater leaching through the disposal
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Table 4-7. SOIL GAS SAMPLING OATA AT ROM-ID, CAPE ROMANZOFLRRS

SaT_le Sample D_ Vacuum Benzene Oe_ectionDate in. Hg eq.ppmV Limit

I
SG-NA-01 03-Aug-89 2.5 2 2.8 1.5
SG-NA-OIQC 03-Aug-89 2.5 2 2.1 0.6
SG-NA-02 03-Aug-89 4.0 22 NO [.5 i
SG-NA-O2QC 03-Aug-89 4.0 22 1.2 0.6
SG-NA-03 03-Aug-89 3.0 2 NO 1.5
SG-NA-O3QC 03-Aug-89 3.0 2 0.8 0.6
SG-NA-04 03-Aug-89 4.5 2 51.1 0.6
SG-NA-O4QC 03-Aug-89 4.5 2 51.3 0.6
SG-NA-05 03-Aug-89 4.5 2 ND 0.6
SG-NA-OSQC 03-AU_-89 4.5 2 ND 0.6 •
SG-NA-06 04-Auc-89 4.5 I ND 0.6 lSG-NA-O6QC 04-Au_-89 4.5 I ND 0.6
SG-NA-07 04-Au_-89 2.5 20 ND 0.6
SG-NA-08 04-Au_-89 4.5 i NO 0.6 n
SG-NA-09 03-Au_-89 3.0 7 4.3 0.6 ISG-NA-O9QC 03-Auc-89 3.0 7 5.8 0.6
SG-NA-IO 03-Auc-89 4.0 1 22.0 0.6
SG-NA-IOQC 03-Auc-89 4.0 i 34.7 0.6 |
SG-NA-11 04-Auc-89 4.0 4 NO 0.6 ISG-NA-12 04-Auc-89 2.0 23 ND 0.6
SG-NA-13 04-Au_-89 4.5 i ND 0.6
SG-NA-14 03-Au_-89 4.5 2 ND 0.6
SG-NA-15 03-Au_-89 4.5 I ND 0.6
SG-NA-15QC 03-Au_-89 4.5 i ND 0.6
SG-NA-16 04-Au_-89 4.0 2 NO 0.6
SG-NA-17 04-Au_-89 3.0 i NO 0.6
SG-NA-18 04-Au_-89 4.5 i NO 0.6
SG-NA-18QC 04-Au_-89 4.5 I ND 0.6
SG-NA-19 03-Aug-B9 4.0 2 ND 0.6
SG-NA-20 03-Aug-89 4.0 2 ND 0.6
SG-NA-21 03-Aug-89 4.0 2 0.6 0.6
SG-NA-22 07-Aug-89 4.5 3 ND 0.6

NOTES:

"QC" after Sample ID indicates the sample is a replicate QC sample.
Depth is the measured depth from the surface.
NO: Not Detected
Total hydrocarbons expressed in parts per million (volume) as Benzene.
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pit is unknown; however, results of the boring indicate dry conditions to a

depth of at least 13.5 feet.

4.1.3ROM-ISLargeFuelSpill I

4.1.3.1 Site Geology and Soils. This site is located on the nearly flat |

valley floorof FowlerCreek, and is coveredby tundravegetation. |

Adjacent to the site to the northeast is the large area of fill composed of

reworked granitoid colluvium on which Sites ROM-1D and ROM-3 are located.
Site ROM-1S is probably underlain by alluvial and glacial(?) deposits

similar to those penetrated in Water Supply Well No. I located about 300 I
!

feet to the southeast. At that well, these deposits consist of an upper

unit of "gravelly clay with boulders" (43 feet thick) overlying a lower

unit of "sand and boulders" (14 feet thick) (refer to Figure 2-5).

4.1.3.2 Site Hydrology. Surface flow tends to follow incised paths in the

nearly flat ground surface at this site. Flow direction is mostly to the

south- west towards Fowler Creek and thence northwest along Fowler Creek.

Groundwateris present at depth in the alluvial/glacial(?)deposits under

confined conditions. At Well No. i the piezometric level of groundwater

was measured at 29-foot depth when the well was first completed, which is

14 feet above the top of the sand-and-boulders aquifer and within the

gravelly clay aquitard.

In addition, two abandoned and unsealed wells are present within this

site (see Wells "A" and "B" on Figure 3-2). Total depths and water levels

in these two wells are different. The shallower Well B has a 25.7-foot

total depth and had a water level at 14.5-foot depth, whereas the deep Well

A has a 55.3-foot total depth and had a water level at 20-foot depth.

According to the Cape Romanzof LRRS Base Plan which shows topographic

contours in this area, the ground surface elevations of Wells A, B, and

Water Supply Well No. i are very similar.
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were analyzed for the parameters shown in Tables 3-3 and 3-4. Analytical

results are reported in Appendix B. Locations of these samples are shown
on Figure 3-2. The soil samples reported TPHs concentrations ranging from

i 5000 mg/kg at the highestelevation(near the fill to the east) to 9100mg/kg near the water supply line to 1500 mg/kg found at abandonedWell B,

to 17,000mg/kg at the lowestelevation(alonga tributaryto Fowler

I Creek). No BTEX constituentswere found in the soil samples.

l Groundwaterfrom both abandonedwells tested for the full suite of
was

analyses (see Table 3-3). Several samples were collected in duplicate to

I fulfill field QC requirements. In Well B, alpha-BHC was found in a
concentrationof 0.093 ug/L but was not found in the field duplicate

i sample. The difference may be explained by the following. The value of0.093 _g/L is close to the detectionlimit of 0.05 _g/L. Values reported

at concentrations less than three times the detection limit can have large

associated error due to instrument variability and difficulty in

quantitation at levels near the detection limit. TPHs were found in both

the primaryand duplicatesamplesat a concentrationof 4 mg/L. TPHs were

not found above detection limits in Well A. BTEX was not found above

detection limits in either well. Four metals were found in Well B and ten

metalswere found in Well A; all were judgedto be in the range of

recoverable metals detected in background groundwater; see Table 4-4.

4.1.3.4 Contaminant Miqration. Surface water flowing across this area

downslope to the northwest provides a mechanism for potential contamination

of surface water in Fowler Creek. A surface water sample from Fowler Creek

(ROM8-9) locatedabout a I/2 mile downstreamfrom ROM-IS containedno TPHs

concentrations above detection limit. Thus, most of the contamination from

this spill has apparently been contained upstream near ROM-1S in the

surface soil and the underlying alluvial units.
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For groundwater, downward percolation of water through the fuel spill

residue in the soil and the upper gravelly clay aquitard unit provides a

mechanism for potential contamination of the lower sand-and-gravel aquifer
|unit. The presenceof TPHs at a concentrationof 4 mg/L in groundwaterat

shallowWell B (locatedwithinthe Fuel Spillarea) indicatesthat |
Icontaminationhas likelyextended downwardfor an uncertaindistance

through the gravelly clay unit. The actual vertical extent of this con-

taminationis unknown at present. Water Supply Well No. i (discussedunder r

ROM-3) is located300 feet southeastof the fuel spill. A groundwater

samplefrom this well (see ROM-3 discussionbelow) containeda TPHs j
q

concentrationof 2 mg/L. BTEX constituentswere not present above

detection limit in either of these groundwater samples.

4.1.3.5 Evaluation/Significanceof Findinqs. Based on the above results,

petroleum hydrocarbon contamination from the fuel spill at ROM-IS has

apparently been contained mostly in She surface soil and the underlying

clay aquitardunit. Contaminationseems to have migrated downward 9gravelly

at least 14 to 25 feet into the 43-foot-thickaquitard. The volatileBTEX

constitutesmay have mostly volatilizedsince the surface spill.

The base of this contamination is not known based on available data.

The absence of TPHs concentrations above detection limit in deep Well A

(T.D. 55 feet) suggests that the base of contamination is above this depth;

but without data on well screen or well history, this situation cannot be

fully assessed.

The directionof groundwaterflow in this area is uncertain, The

topographic gradient is very low and generally to the northwest along

Fowler Creek. However, piezometric groundwater levels in Wells A and Water

Supply Well No. i and their similar topographic elevation suggest that

groundwater flow may be locally to the southeast from Well A toward Water

Supply Well No. 1 (see Figure 4-2). This could provide a mechanism for

transportof ROM-IS contaminationto Well No. 1 and explain the 2 mg/L TPHs
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occurrence in Well No. i. This situation cannot be fully evaluated without

more.data on well history and screen interval for Wells A and 8.
llm

The unsealed conditionsof Wells A and B provide an open conduit for m

transportof any additionalcontaminationto the subsurfaceunits and •

|groundwater. Therefore, it is recommendedthat these wells be properly

sealedandabandonedassoonaspossible.
[]

4.1.4 ROM-3 Former Shop Area

4.1.4.1 Site Geologyand Soil. The surficialsoil is fill material I
I

consisting of reworked granitoid colluvium. A layer of fine-grained

material covers the fill. The colluvium contains large granitoid blocks |
f

(i-2 ft minimum dimension) intermixed with fine- to coarse-grained sand,

silt, and trace of clay.

4.1.4.2 Site Hydrology. No surface flow was observed at this site except

while raining. During Summer 1989, a borehole was drilled to 13.5 feet in

fill at the nearby ROM-ID site without encounteringgroundwater. Based on

the elevation difference (about 40 feet) between this site and the valley

floor to the southwest, it is anticipated that the water table (top of

saturated zone) is located considerably deeper than 14 feet at this site.

For convenience,water samplingfrom two locationssouthwestof ROM-3

was also included in ROM-3 studies, as shown on Figure 3-2. The lake

behind Huson Dam (see Figure 3-2) is intended for recharging the drinking

water aquifer,pumped at Water Supply Well No. i (C. Humphries, 1990,

personal communication).

4.1.4.3 Soil Gas Survey. The results of the soil gas survey conducted at

the Former Shop Area are presented in Table 4-8 and on Figure 4-3. Nine

samples were reported positive, with SG-NA-07 (2.5 feet) being the highest

value (51.8 ppmV with a replicate of 46.5 ppmV). The remaining thirteen

samples were reported ND.
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Table 4-8. SOIL GAS SAMPLING DATA AT ROM-3, CAPE ROMANZOFLRRS

Sa_le Sample O(eftt)h Vacuum Benzene DetectionDate in.Hg eq.ppmV Limit

I SG-NA-OI 05-Au(-89 2.5 3 ND. O.6
SG-NA-OI 05-Au(-89 4.5 22 ND 0.6

I SG-NA-02 05-Aui-89 2.5 2 ND O.6SG-NA-02 07-Aui-89 4.5 21 1.8 O.6
SG-NA-03 06-Aui-89 3.0 2 13.0 0.6
SG-NA-03 06-Aui-89 4.5 10 ND O.6

I SG-NA-O3QC 07-Aui-89 4.5 22 ND O.6SG-NA-04 06-Auir-89 2.0 i ND O.6
SG-NA-O4QC 06-Aui-89 2.0 i ND 0.6
SG-NA-04 07-Aui-89 4.5 22 ND O.6

I SG-NA-05 06-Aui -89 2.0 4 6.7 O.6SG-NA-OBQC 06-Aui-89 2.0 4 9.4 0.6
SG-NA-06 06-Aui-89 2.5 5 14.2 0.6
SG-NA-07 06-Aui-89 2.5 5 5i. 8 0.6

I SG-NA-O7QC 06-Aui-89 2.5 5 46.5 O.6SG-NA-07 07-Aui-89 4.5 22 9.2 O.6
SG-NA-08 06-Aui-89 2.5 22 ND O.6
SG-NA-08 07-Aui-89 4.5 22 ND 0.6

I SG-NA-09 05-Aui -89 2 5 22 ND 0.6SG-NA-OgQC 06-Aui -89 2.5 25 ND O.6
SG-NA-IO 05-Aui-89 2.5 6 ND O.6

I SG-NA-IOQC 05-Aui-89 2.5 6 ND O.6

SG-NA-IOQC 06-Aui-89 2.5 17 ND O.6
SG-NA-Ii 05-Aui -89 4.5 2 ND O.6
SG-NA-IIQC 06-Aui-Bg 4.5 5 ND O.6
SG-NA-12 Not Lmpled due to mud clogging tee and needle of syringe
SG-NA-13 07-Aug-89 2.5 -5 36.4 0.6
SG-NA-14 07-Aug-89 2.5 6 22.2 0.6
SG-NA-15 07-Aug-89 2.5 II ND O.6

I SG-NA-16 07-Aug-89 2.5 4 ND O.6SG-NA-17 07-Aug-89 2.5 10 O.6 0.6

I NOTES:
"QC" after Sample ID indicates the sample is a replicate QC sample.
Depth is the measured depth from the surface,

I ND: Not DetectedTotal hydrocarbons expressed in parts per million (volume) as Benzene.

!

i
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4.1.4.4 AnalyticalResults. Four soil samples,one sediment sample,and

I two water samples were collected and analyzed for the full suite of
analytes (Tables 3-3 and 3-4). Analytical results are reported in Appendix

i B. Locationsof these samples are shown on Figure 3-2.

Four soil results indicated the presence of nine metals, one sample

I reportedi0 metals. The metals Found were within acceptableranges (see

Table 4-2). All soil samples detected TPHs in concentrations ranging from

I 2400mg/kg to 35,000 mg/kg. PCBs were reported in the sediment sample (ROM
3-5) at a concentration of 0.39 _g/kg.

I The water samples were taken at two locations southwest of ROM-3,

i namely a groundwatersample (ROM 3-6) from Water Supply Well No. i and asurface water sample (ROM 3-7) from the lake behind Huson Dam. Groundwater

concentrationsof 2 mg/L TPHs and 0.03 mg/L zinc were reported in the

installation water supply well sample. 8TEX constituents above the

detectionlimitswere ND. The surfacewater samplefrom the lake reported

I ND for all parameters.

I 4.1.4.5 Contaminant Migration. The high levels of TPHs contamination held
in the surficial soils at ROM-3 are subject to transport via surface water

i flow. Runoff _rom this landfill is towards the southwest and Fowler Creek.

In groundwater, local migration of contaminants from Well A in the ROM-

I 1S Large Fuel Spill to Water Supply Well No. i is possible (as discussed in

Section 4.1.3). This potential contaminant migration is discussed further

I inthenext
paragraph.

4.1.4.6 Evaluation/Significanceof Findinqs. As shown on Figure 3-2,

- samplingfor this site was conducted in four separate subareas: 1) the

former shop area, now a landfill; 2) a drainage from the landfill (sample

3-5); 3) Water Supply Well No. I; and 4) the lake behind Huson Dam. The
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soil gas and soil sample analytical results indicate that the soils to 4.5

feet at the former shop area are contaminated with TPHs. The depth and

lateralextent of contaminationare unknown. This former shop area can be •

reasonably remediated separate from the other three subareas of ROM-3.
J

m

The tundra area should undergo remediation for TPHs in conjunction with N

remediation of the nearby ROM-IS Fuel Spill soil. The level of PCBs found

samplewas below the trigger cleanup level (see Section4.3). N
in this

The groundwater from the water supply well aquifer contains TPHs in an n
u

amount that warrants additional investigation. The source of the

contaminationis presentlyunclear,it couldbe that ROM-3soil •
Ucontaminants have leached to the groundwater or it is conceivable that fuel

absorbed into the tundra at the site of the ROM-IS Large Fuel Spill has

reachedthe water table and been pulled towards the water supply well

during normal pumpingoperations. Also, the piezometricwater levels at

Well A (ROM-1S) and the Water Supply Well No. i (ROM-3) suggest a potential

local southeastward flow towards Water Supply Well No. 1 as discussed in

Section4.1.3. As discussedin Section 2.2, the Fowler Creek Valley is [
I

characterized by glacial erosion. As postulated on Figure 4-2, the

scouringaction of the glacier could have created a depression in the |
|bedrock before advancing down valley. This bedrock depression and

subsequent alluvial infilling could result in confined aquifer conditions n
which are observed in Water Supply Well No. I. Further investigationwould

be needed to adequately define the geologic and hydrogeologic subsurface

conditionsin the ROM-3/ROM-ISareas, and the extent of contamination.

4.1.5ROM-4RoadOiling

4.1.5.1 Site Geology and Soils. The road surface soil is mostly sandy

silt, derived from reworked graniteid colluvium.

4.1.5.2 Site Hydroloqy. Surface flow in the drainage ditch north of this

road receivesdrainage from all areas north of the Lower Camp access road,
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and runoff from ROM-5 New Landfill. Flow in this ditch proceeds downhill

in a westward direction.

l 4.1.5.3 Analytical Results. Two soil samples were collected, both in

l drainage ditches along the road. These samples were at either end of theroad segment studied as shown on Figure i-2. One sample was analyzed for

TPHs and PCBs only, and the second was analyzed for the full suite of

I analytes (seeTable 3-4). Analyticalresults are reported in Appendix B.

Results indicated the presence of eleven metals, all of which were within

I acceptable (seeTables 4-2 and 4-5). The samplesreportedTPHs
ranges

concentrationsof 100 mg/kg and 380 mg/kg. BTEX analyzedfor in one sample

l was reportedas ND.

l 4.1.5.4 Contaminant Migration. The migration potential of anycontaminants from the road surface is high. Few of the installation roads

are level. Runoff is captured in ditches paralleling the road; this runoff

I eventually reaches Fowler Creek.
4.1.5.5 Evaluation/Significanceof Findings. The installationroad system

is upwards of 6 miles long. Two sampleswere taken in ditches along the

B main access road between the Composite Facility and the Alascom Station.
The TPHs values are close to the Alaska standard for TPHs in soil. It

appears that the road surface has been sprayed with waste oil as reportedin the Phase I Records Search (Engineering Science 1985), and some of the

oil has washed down to the sediments in the ditch. It would be impractical

to suggest any remedial action for such a large area with such little
contamination.

!
4.1.6 ROM-5 New Landfill

i .1.6.1 Site Geology and Soils. The surficial soil is a fill material

consisting of reworked granitoid colluvium (sandy silt and granitoid

blocks).
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4.1.6.2 Site Hydroloqy. Surface water runoff was observed while it was

raining. Surface water flowed in the small drainage path downgradient from

thelandfillandleadingtowardtheaccessroad. I

4.1.6.3 Analytical Results. One soil sample was collected and analyzed •
[]for the full suite of ana!ytes (see Table 3-4). This sample was located in

a small drainage downgradient from the landfill as shown on Figure i-2. mm

Eight metals were reported, and all of these were within ranges normally I

found in the western U.S. (see Table 4-2). TPHs were reported at a

concentrationof 100 mg/kg. All other analytes,including8TEX, were I
II

reported as ND.
I

4.1.6.4 ContaminantMigration. The ROM-5 landfill (currentlyactive) is I

situated upgradient from the soil sample location. Contaminants from the •
[]landfillwould be carried via surfacewater flow throughthis drainage and

into the drainage ditch leading to Fowler Creek.
m

4.1.6.5 Evaluation/Significanceof Findings. The only analyte reported Ill

labove detectionlimits was TPHs, at 100 mg/kg (the State of Alaska MCL).

TPHs at this sampling site could have migrated from the upgradient

landfill,and/or from road-oilingactivities. Because the TPHs i
I

concentration does not exceed the State of Alaska MCL, remediation is not

warranted. I

4.1.7 ROM-8 Landfill

4.1.7.1 Site Geoloqy and Soils. The native surficial materials underlying I

the landfill at this site consist of granitoid colluvium, which is at least

13 feetthick(maximumwell penetrationbelowlandfillor road I

embankment). Weathered and fresh granitoid bedrock is probably present at

unknowndepths below the granitoidcolluvium. A map showing the landfill, I

monitoringwells, and adjacentfeatures is provided in Drawing 2.
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In Monitoring Wells MW-1, MW-2, MW-3, and MW-4, the granitoid colluvium

consisted of alternating layers of large granitoid blocks (i to 2 feet

vertical dimension) and zones of finer-grained well-graded granular
material composed of sand and silt with a trace of clay. Large granitoid

l blocks were encountered at 8.5 and 14 feet in MW-I, at 5 and 13 feet in MW-2, at 6.3 and 7.5 feet in MW-3, and at I0 feet in MW-4.

l 4.1.7.2 Site Hydrology. Surface water was observed flowing westward

within an engineered drainage along the north (uphill) side of the main

I access road, and also along a natural drainage which extended along the
eastern and southern margins of the landfill. Flow in the natural drainage

l seems to have mostly originated from springs in several excavations up to 6
feet deep, located east of the landfill. In addition, several active seeps

l were present on the landfill surface (lower lift). Surface flow from theseseeps across the landfill surface extended for up to i00 feet before

terminating and reentering the landfill material.

I Groundwater was present both within the landfill and the underlyinggranitoid colluvium. The water table (top of saturated zone) was

encountered at 2 to 3 feet below the landfill in the granitoid colluvium,

I as shownon Figures2-9 and 2-10. Directionof groundwaterflow is
southwestward, parallel to the topographic slope.

I Part of the surface water flow and subjacent groundwater flow within

the engineered drainage north and upgradient from the landfill apparently

i is being diverted to the southwest, downgradient and through the landfill.

This is indicated by temporary periods of no surface flow in the drainage

I opposite the landfill,plus the presence of several prominent seeps
reach

on the lower landfill surface.

i 4.1.7.3 Analytical Results. Eight soil samples, 10 surface water samples

and four groundwater samples were analyzed for the analytes listed in

Tables 3-3 and 3-4. Analytical results are reported in Appendix B.
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Location of these samples is shown on Figure 3-5. Maximum and geometric

mean concentrations are shown in Tables 4-5 and 4-6.

The soil samples reported TPHs levels ranging from 40 to I00,000 I

mg/kg. Eight metals were reported in six soil samples, while nine metals i

were reported in the other two samples. All metals that were reported are R
within the range of metals normally found in the western U.S. (Shacklette

andBoerngen1985),seeTable4.2. I

For surfacewater samples, between three and five metals were i
reported. All of these metals were within the normal background levels,

shown in Table 4-4, except for cadmium, (0.009 mg/L) in Sample 8-5. |
lSeveral organic compounds were reported in the surface water samples

analyzed. The compounds are 2,4-methyl phenol (220 _g/L), 1,4

dichlorobenzene(4.7 _g/L), PCBs (2.7 ug/L), 1,1,l-trichloroethane r

(1.1 _g/L), and xylenes (4.0 _g/L). BTEX organics other than xylenes were

not detected above detection limits. Also, three surface water samples

locatedat ROM8-1,-5, and -6 reported TPHs levels between 1.0 mg/L and 4.0

mg/L, the remainingsampleswere ND. i

For groundwatersamples, between 6 and i0 metals were reported. The i
Imetals found were within the normal background levels shown in Table 4-4,

except for cadmium. In the downgradient Well MW-4, reported concentrations i

of organic compoundswere 1,4-dichlorobenzene(3.8 _g/L), l,l-dichoroethane i

(0.45 ug/L), 1,1,1-trichloroethane(6.0 ug/L), xylenes (6.7 _g/L), and TPHs

(2.0 mg/L). BTEX constituentsother than xyleneswere not found above

detection limits.

4.1.7.4 Contaminant Migration. Surface water and groundwater flowing

downslope to the west and southwest across this site provide a mechanism

for potential contamination of Fowler Creek,
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presented above indicate that contamination associated with the landfill at

I this site is moderate, and consists principally of TPHs located in soil and
PCBs and TPHs in surface water at the perimeter of the landfill, as

i follows:

Contaminant Location SamplingMedium/Concentration

I TPHs Samples 8-4, 8-5, 8-15 - at the Soil; 2500-100,000 mg/kg
south toe of the landfill and

I undera discardedtransformer

I Samples 8-i, 8-5, 8-6 - Surface water; I-4 mg/kg
around perimeter of landfill

I PCBs Sample 8-6 - west of the Surfacewater; 2.7 _g/L

southwest corner of the landfill

under granitoid blocks

I Cadmium 8-5at thesouthtoeof Surfacewater in
Sample (probably part

landfill leachate);O.OOg mg/L

I
i Concentrations of other organic compounds were below any federal or statestandards discussed in Sections 4.3 and 4.4. The cadmium concentration in

groundwaterfrom Well MW-3 (0.003mg/L) is below the federal and state

I proposedmaximum contaminantslevelsof 0.005 mg/L, discussedfurther in

Sections 4.3 and 4.4.

I
These compounds are not present above detection limit downgradient at

I Fowler Creek, indicating that migration of these compounds has not yet
reached Fowler Creek, or that these compounds are heavily diluted.

|
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4.1.8 ROM-IO Former Truck Fill Stand

4,1.8.1 Site Geology and Soils. The surficial soils consist of sandy silt

and boulders. These materials are part of the alluvial deposits of nearby •

Fowler Creek, which are laterallytransitionalinto beach and shoreline

deposits to the southwest along the margin of Kokechik Bay. With depth, mm

these surficialsoils are likelymixed and interbeddedwith granitoid I

colluvium (slope deposits) which are present on the moderately steep to

steep slopes on either side of Fowler Creek. The thicknessof these mixed I

alluvial and colluvial deposits at Well No. 2 (located about 3800 feet

upstreamand on the eastern slope of Fowler Creek) was found to be 74 feet

(WCC 198gc).

4.1.8.2 Site Hydrology. This site is located less than 200 feet east of

Fowler Creek, about 15 feet in elevation above the flowing creek level, and

less than 500 feet from the shorelineof Kokechik Bay. The area north of I

this site (upstream) contains much riparian vegetation, and groundwater

level is near ground surface. Locally, the flatter areas have been

modified by the activities of beavers, which have produced several dammed

areascontainingstandingwater, r

4.1.8.3 AnalyticalResults. One soil sample was analyzedfor TPHs only; a |
Iconcentrationof 4900 mg/kg was reported. This sample was located at the

presumed locationof the former truck fill stand, as shown on Figure 3-6. l

No existingstructureswere found to indicate the exact locationof this I

former stand.

I
4.1.8.4 Contaminant Migration. Surface water and subsurface groundwater

flow toward nearby Fowler Creek provides a potential mechanism for

transportingcontaminationto the creek from the source now present within

the soil. The area around the truck fill stand is nearly flat, and runoff

from this area could lead either to Fowler Creek or directly to Kokechik

Bay.
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4.1.8.5 Evaluation/Significanceof Findings. The high reportedTPHs value

(4900mg/kg) indicatesthat the samplinglocation is at or near the site of

I the former truck fill stand, as shown on installationdrawings. Because ofthe close proximity of this contamination to the surface waters of Fowler

Creek and the waters of Kokechik Bay (with aquatic organisms), this

I contamination represents a potentially significant environmental risk.

I 4.1.9ROM-12FormerDrum Area
Storage

4.1.9.1 Site Geology and Soils. The surficial soils consist of sandy silt

I and boulders. These materials are part of the alluvial deposits of nearby
Fowler Creek, which are laterally transitional into beach and shoreline

I deposits to the southwest along the margin of Kokechik Bay. With depth,these surficial soils are likely mixed and interbedded with granitoid

colluvium (slope deposits) which are present on the moderately steep to

I steep slopes on either side of Fowler Creek. The thickness of these mixed

alluvial and colluvial deposits at Well No. 2 (located about 3200 feet

upstream and on the eastern slope of Fowler Creek) was found to be 74 feet

(WCC 1989c).

I 4.1.9.2 Site Hydroloqy. This site is located about 60 feet (minimum

I distance) east of Fowler Creek, about 15 feet in elevation above theflowing creek level, and less than 800 feet from the shoreline of Kokechik

Bay. The area between this site and ROM-IO (to the south) contains much

I riparian vegetation; and groundwater level is near ground surface.

Locally, the flatter areas have been modified by the activities of beavers,

I producedseveraldammed areas containingstandingwater.
which have

4.1.9.3 Analytical Results. Two soil samples, one sediment sample and one

surface water sample were collected and analyzed for the full suite of

analytes, shown in Tables 3-3 and 3-4. Analytical results are reported in

Appendix B. Locations of these samples are shown on Figure 3-6. Maximum

and geometric mean concentrations are shown in Tables 4-5 and 4-6.
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Eight metals were reported in the soil samples and four metals were

reported in the sediment sample. All metals reported were within normal

ranges, see Table 4-2. Three metals were detected in the surface water •
lsample, all of which were within normal ranges as shown in Table 4-3.

One soil sample reported 0.21 mg/kg PCBs. The two soil samples had l

TPHs values of 100,000 and 200,000 mg/kg. The sediment sample reported a

level of 50 mg/kg TPHs. No BTEX constituents were reported above the i
detection limit.

1

4.1.9.4 Contaminant Migration. The soil now appears to hold the TPHs and l

PCBs contaminants. The soil is dry, weathered, caked, and stained black •

and smells of petroleum hydrocarbons. The area is flat with a slight

gradient to the south towards the northernmost and easternmost beaver m

pond. Surface water flow and groundwater flow toward the beaver pond and l

Fowler Creek from this site may transport contamination now held in the

soil.

4.1.9.5 Evaluation/Significance Of Findings. The two soil samples 1

collected within the stained area had values representing 10 and 20 percent

petroleum hydrocarbons. The sediment and surface water samples collected 1

immediately downstream in one of the beaver ponds indicated little to no

contamination. Thus, it seems that the spilled petroleum products were

mostly absorbed and trapped in the native soil. Surface flow may transport

some contamination southward to the beaver ponds and thence to Fowler

Creek. The intensity of contamination at this site and proximity to Fowler

Creek poses a potentially significant environmental risk from TPHs, The

PCBs concentration (0.21 mg/kg) is below the EPA standard of i0 ppm for

cleanup.
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4.2 QUALITYASSURANCE/QUALITYCONTROL(QA/QC) VALIDATION

I The Enseco Rocky Mountain Analytical Laboratory (RMAL), of Arvada,Colorado, performed the chemical analyses for the Cape Romanzof LRRS

project. The purpose of quality assurance/quality control procedures is to

I producedata of known qualitythat meet programrequirementsas specified

in the Quality Assurance Project Plan, March 1989. The objectives of the

i qualityassurance/qualitycontrol activitiesare twofold. First, they
provide the mechanism For ongoing control and evaluation of measurement

I data quality throughout the course of operations. Second, quality control
data define data quality for the various measurement parameters in terms of

I precisionand accuracy. Table 4-9 summarizesQA/QC data for the CapeRomanzof LRRS project. Appendix F (2 volumes) contains all laboratory data

for the project.

I
Duplicate (water) and replicate (soil) samples were collected

periodically to estimate sample variability in laboratory results and for
qualitative verification of a substance's presence or absence.

i Verificationwas confirmed if a substance was present or absent in both

primary and duplicate samples. Two samples had high relative percent

difference (RPD). Sample ROM8-G-WS-N-O08 had a RPD value of 101%; this was

an unfiltered water sample for metal analysis. It is possible that one or

both replicate samples had sediment in them. Observed analytical results

can be significantly affected when sediment is present in the sample. Soil

Sample ROM8-G-SE-FR-O04 had RPDs ranging from 31.1% to 90.9% for metal

results. This may be attributed to the potential for stratification of

contaminants within soil samples or to the variability inherent in

replicate soil samples. These samples cannot be considered out of control

since RMAL does maintain limits for matrix specific samples.

In two instances, organic compounds were detected in the primary sample

and not in the replicatesample. Both sampleswere collectedat ROM-8

Landfill (Samples 4 and 10). Acetone was reported in the first sample and
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di-n-octyl phthalate in the second sample. Acetone is a common laboratory

solvent and a typical source of laboratory contamination, di-n-octyl

phthalate is a common field contaminant. Both compounds' presence was most i_i
|likely due to the abovementioned types of contamination.

Several trip blanks as well as one ambient conditions blank, and two I

equipment blanks were analyzed. All samples were free of contamination

from reported compounds except the equipment blanks. Bis(2-ethylhexyl) I
i

phthalate and methylene chloride were detected individually in the

equipmentblank samples. Methylene chloride is a common laboratory i
i

solvent, and laboratory contamination is considered the source of this

compound. The use of latex gloves while collecting the samples or in the

preparation of the sample at the laboratory is considered the source for

the presence of bis(2-ethylhexyl) phthalate in the equipment blank. m

Incomplete cleaning of laboratory glassware used for sample preparation is

another possible source of phthalate contamination.

4.3 REGULATORY CLEANUP STANDARDS AND HEALTH AND ENVIRONMENTAL CRITERIA _IP

The contaminants of concern detected at Cape Romanzof are TPHs and

PCBSs. This section presents regulatory cleanup levels and health and

environmentalcriteriaforthesecontaminants.

4.3.1 Applicable or Relevant and Appropriate Requirements

EPA has defined whether a given environmental regulation constitutes an

applicable or relevant and appropriate requirement (ARAR) for CERCLA

sites. Applicable requirements are those promulgated regulations that

specifically address a hazardous substance, pollutant, contaminant,

remedial action, location, or other circumstance at a CERCLA site.

Promulgated requirements are those laws and regulations that are of general

applicability and are legally enforceable and enforced. EPA states in the

guideline document that nonpromulgated advisories and guidance documents

issued by federal or state governments do not have the status of potential

4-34



i 90275L-S4a C0N-21 . 8 _ 52
ARARs, but may be used to determine the level of cleanup necessary to

protect human health and the environment. For a regulation to be

I applicable, the remedial action must satisfy all of the jurisdictionalprerequisites of the requirement.

I Even if it is not applicable as defined above, a regulation may be

relevant and appropriate. According to EPA, relevant and appropriate

i requirements are those cleanup standards, standards of control, and other

substantive environmental protection requirements that address problems or

I situations sufficiently similar to those encountered at a CERCLA site that
the use of these requirements is well-suited to the site in question.

I EPA has classified ARARs into three groups:

i • Ambient or chemical-specific requirements that set concentration

limits for various environmental media (ambient water, drinking

water, ambient air, soil or solid waste)

I - Performance,design,or technical regulations
requirements, e.g.,

for closure of hazardous waste landfills, RCRA incineration

I standards, RCRA land disposal prohibitions, and pretreatment
standards for discharges to Publicly Owned Treatment Works (POTWs)

I • Location requirements or siting restrictions.

I Regulations in Groups 2 and 3 would only be applicable at Cape Romanzof

if remedial action such as transport, treatment, or disposal of hazardous

waste was considered. Since these actions are not so considered, only
I

those ARARs or advisories or guidance that are ambient or chemical-specific

requirements (Group 1), (as opposed to ARARs classified as action-specific

or location-specific) are used in the qualitative risk screening. Group 1

requirements "set health or risk-based concentration limits or ranges in

_,_ various environmental media for specific hazardous substances, pollutants,

or contaminants" (EPA 1987).
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4.3.1.1 Federal and State Regulations. Regulations that could serve as

potentialARARs for Cape Romanzofare: I

• Federalambientwater quality criteria (EPA 440/5-86-001) I
im

• Water quality criteria established by the State of Alaska

(18AAC70) I

• Interimstandardcleanup guidelinesdevelopedby the State of I

Alaska for total petroleum hydrocarbons (Alaska Department of

EnvironmentalConservation) I

• PCBs Spill Cleanup Policydeveloped by the EPA I

These regulations are discussed in the following sections and evaluated by JJ,

contaminantin Table 4-10. I

lFederal and State Ambient Water quality Criteria. There are federal

water quality criteria for health and aquatic llfe for various contaminants

but not for TPHs. For toxic and other deleterious organic and inorganic _II
[]substances and for petroleum hydrocarbons, the State of Alaska has

established minimum health and aquatic life standards for ambient water

used for aquaculture,seafoodprocessing,industrialprocesses, and

recreation;and for harvesting raw mollusks and other raw aquatic life for =.

|human consumption (18 AAC 70). The standards established for marine water

uses are presented below. The standards are the same for similar fresh

wateruses. I

Aquaculture. Toxic substances shall not individually or in combination

exceed 0.01 times the lowest measured 96-hour LC50 for life stages of

species identified by the State of Alaska as being the most sensitive,

biologically important to the situation, or exceed criteria cited in
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EPA Quality Criteria for Water or Alaska Drinking Water Standards,

whichever concentration is less. (LC50 is an experimentally derived

estimateof the concentrationof a chemical in water that will kill 50 i

|percent of the exposed population of aquatic organisms.) Substances

must not be present or exceed concentrations that individually or in

combination impart undesirableodor or taste to fish or other aquatic I
organisms as determined by either bioassay or organoleptic tests.

!
Petroleum hydrocarbon levels shall not exceed 0.01 times the

continuous-flow96-hour LC50, or if not available, the static 96-hour
lLC50 for the species involved.

E

Propagationof Fish and Wildlife. Toxic substances shall not exceed |

standardsforaquaculture.

Petroleumhydrocarbonsin the water column shall not exceed 15 ug/L or

0.01 of the lowestmeasured continuousflow 96-hour LC50 for life

stages of species identified by the State of Alaska as the most

sensitive,biologicallyimportantspecies in a particular location,

whichever concentration is less. Total aromatic hydrocarbons in the

water column shall not exceed 10 _g/L or 0.01 of the lowest measured _-

continuous flow 96-hour LC50 for life stages of species identified by

the State of Alaska as the most sensitive and/or biologically important

species in a particular location, whichever concentration is less.

There shall be no concentrations of hydrocarbons, animal fats, or

vegetable oils in the sediment that cause deleterious effects to

aquatic life. Surface waters and adjoining shorelines shall be

virtually free from floating oil, film, sheen, or discoloration.

One groundwater sample from ROM-IS had a concentration of alpha BHC and

TPHs above the federal and state AWQC. Surface water samples from ROM-

8 also had TPHs concentrations greater than the federal and state

standards.

I
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Seafood Processing. Toxic substances shall not exceed EPA ambient

i water quality criteria standards.

i etroleumhydrocarbonsshall not cause a film, sheen, or discolorationon the surface or floor of the waterbody or adjoining shorelines.

Surface waters shall be virtually free from floating oils and shall not

I exceed concentrationswhich individuallyor in combinationimpartodor
or taste as determined by organoleptic tests.

I
Industrial Processing. Toxic substances that pose hazards to worker

contact shall not be present.

Petroleum hydrocarbons shall not make the water unfit for the intended

industrial use.

_._ substances shall not exceedEPAambient water
Water Recreation. Toxic

quality criteria standards.

Petroleum hydrocarbons shall not cause a film, sheen, or discoloration

on the surface or floor of the water body or adjoining shorelines.

Surface waters shall be virtually free from floating oils.

Raw Aquatic Life Harvestinq. Toxic substances shall not exceed

standards for aquaculture.

Petroleumhydrocarbonsshall not exceedconcentrationswhich

individually or in combination impart undesirable odor or taste to

organismsas determinedby bioassayand/or organoleptictests.

State TPHs Interim Cleanup Standards.

TPHs in Soil. ADEC has established an interim soil cleanup target

level of 100 mg/kg for TPHs (ADEC 1989). Six sites, ROM-1, -IS, -3,
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-8, -10, and -12, had TPHs concentrations in soil significantly greater

than i00 mg/kg. Site ROM-4had TPHs concentrations of i00 and 380

mg/kg, The one measurement at Site ROM-5was i00 mg/kg, i

PCBs Spill Cleanup Polic_. i

PCBs. The EPA promulgated a PCBs spill cleanup policy in the April 2, j
1987, Federal Register. The policy is intended for spills occurring

after the Federal Register notice, but may be applied to previous spill

sites at the discretion of the EPA Regional Office having

jurisdiction. EPA Region X, which has jurisdiction for PCBs spills in

Alaska, adopted the policy for spills occurring before and after the

Federal Register notice.

The PCBs spill policy requires that for high-concentration spills of

PCBSs (above 500 ppm) in nonrestricted access areas, soil containing

more than 10 ppm of PCBSs must be removed, and excavated to a depth of

at least i0 inches. Specific requirements for confirmation sampling i

are described in the Federal Register notice. The PCBs cleanup policy _"

also states that the excavation must be filled with clean soil,

containing less than 1 ppm PCBSs. Two sites, ROM-3 and ROM-12, had

PCBs values,but these were less than 10 mg/kg.

4.3.2 Health and EnvironmentalStandards and Criteria

Health and environmental standards and criteria for TPHs at Cape

Romanzof LRRS have not been established. Standards for ambient water

qualitybased on beneficialuses and drinking water standardsexist for

some metals and organics and are presented on Table 4-10.

4.4 SITE RISK SCREENING

4.4.1 Introduction

Sites that might require remediation at the Cape Romanzof LRRS were

identifiedby applying a risk screeningprocessdevelopedby WCC to rapidly
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• identify at U.S. Air Force facilities, chemically contaminated sites that
could have a significant impact on human health and the environment. The

- process is less rigorous than risk assessments associated with CERCLA sites

and differs from the Defense Priority Model in that it cannot be used to

- rank sites. CERCLArisk assessment guidelines are not strictly applicable

to sites at the Cape Romanzof facility because none of the sites is on the

National Priority List.

The risk screening process is composed of a two-tiered hierarchical

decision scheme. The process is summarized in the flow diagram on Figure

4-4. In Tier I, two criteria are used: (i) proximity of the site to

sensitive biological receptors and (2) evidence of environmental

contamination. When either of these criteria is met, screening proceeds to

Tier II. If neither criterion is met, the process stops and remediation is

deemed unnecessary unless required by federal, state, or local

government. The proximity criterion would be satisfied if a village, water

containing organisms Importance area, or area
body of to humans in the

inhabited or used by endangered species is within I mile of a site.

Detection of a chemical in soil or water samples from a site was considered

evidence of environmental contamination provided that the measured

concentration of the chemical exceeded background or the chemical is not

naturally occurring.

In Tier II, the screening process involves estimating whether or not

exposure is likely to occur and if the toxicity threshold of any of the

chemicals under evaluation is exceeded. Risk is significant only when

exposure is determined to be likely to occur and the toxicity criterion is

met.

Exposure is considered likely to occur when:

- Contaminantreleasefrom the site has occurredor is likely to

occur,
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° Contaminant migration from the facility has occurred or is likely

I to occur, oE

i • At least one contaminant is environmentallypersistent.

When there is no evidence that a chemical has been released from a _.

I site, release-Hs-consideredlikelywhen the chemical has a vapor pressure _'_.
of at least10 torr (10 mm of mercury) or an aqueous solubility of at least

I I00 mg/L. / _)_

I When there is no evidence that migrationbeyond the boundariesof afacility has occurred, the propensity of a chemical to migrate is

i consideredsignificantwhen it was found in surfaceor groundwater,annualrainfall exceeds 20 inches, the site is located on a slope and soil erosion

is evident,the soil is poorly vegetated,or the site is locatedon or

close to the edge of a body of water.

The toxicity threshold criterion is satisfied when:

(1) The duration or frequencyof exposure is judged sufficientto

- cause health or environmentaleffects, and either (2) or (3)

applies

(2) The measured concentration of at least one contaminant exceeds

I the standardor criterionestablishedby the federalor state

government for the protection of human health and the

I environment,o_E

I

L
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(3) One or more contaminants exhibits high acute toxicity to mammals

or aquatic life.
m_

The third criterion was applied to contaminantswith no applicable i

standards or criteria. Standards and criteria against which measured i
mcontaminant concentrations were compared were limited to federal and state

drinking water and ambient water quality criteria. Cleanup standards were

" |_\_ ._ A chemicalwas consideredto exhibit high acute toxicity when its oral\
_ LD50, dermal LD50, or inhalationLC50 is equal to or less than 50 mg/kg, 43

mg/kg, or 100 ppm (1000 mg/m3 for nonvolatilechemicals),respectively_or

its 48- or 96-hour LC50 in aquaticorganismsis equalto or less than i

mg/L.

Exposure to a toxic concentration of a chemical does not automatically

result in the occurrence of adverse effects; exposure time must be

sufficiently long to allow toxic levels of the chemical to reach active

sites in the body. For that reason, exposure duration and frequency were

considered In the risk screening process.
gm

4.4.2 Site Contaminants i

Table 4-5 shows the geometricmean and highest measured concentration
Wof most of the chemicals detected in soil samples from each site.

Chemicalsthat were detected,but not listed in the table, are sodium,

potassium, calcium, and iron, and magnesium, which are generally considered i

essentially non-toxic. Table 4-6 shows the geometric means and highest

measuredconcentrationof chemicalsrecoveredfrom surface and groundwater I
samples. Because water quality criteria are based on recoverable

quantitiesof chemicals,only the reported recoverableconcentrationswere •

consideredin the screeningprocess.
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When a chemical was found in measurable quantities in some of the

samples of the same kind from a site, the geometric mean was based on all

i reportedvalues, includingvalues below detectionlimits. It was assumedthat the concentrations below detection limits were one-half the detection

limit. When the concentration of a chemical was reported as being below

l detection limits in all of the samples of the same kind from a site, the

concentration of the chemical was assumed ta be zero and listed as not

I detected(ND).

l Before the risk screening process was applied, the chemicals identified
in soil and water samples were examined to identify those that may not be

true environmentalcontaminants. In this project,an environmentalcontaminant is defined as a chemical that is not normally found in the

environment or is present in abnormally high concentrations. Metals are

I elements and are thus found naturally in soil and water. To be classified

as contaminant, a metal would have to be present at a concentration that is

higher than would normally be found in the sample subjected to chemical

analysis. In the absence of information on the normal concentrations of

qm metals in soil in the Cape Romanzof area, the measured concentrations of

metals in the soil samples were compared with concentrations reported by

Conner and Shacklette (1975) and Shacklette and Boerngen (1985) in soil in

the conterminous United States (Table 4-2). None of the metals in soil

from the Cape Romanzof sites was found at abnormally high concentrations;

hence, the metals in the soil were not classified as contaminants.

For assessment of the metals detected in Cape Romanzof water samples,

information regarding the normal concentration range in unpolluted surface

water, groundwater, and ocean water in North America was found in Hem

(1985) and Moore and Ramamoorthy (1984). These data are compiled on Table

4-3. In order to provide a more local indication of background metal

concentration in water, two surface water samples were obtained from areas

not believed to be influenced by any of the Cape Romanzof sites. These

samples were ROM-8-G-WS-N-O02 and ROM-8-G-WS-N-O09 (referred to as samples
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2 and 9). Both samples were collected upgradient from the ROM-8

landfill, The former was from a spring and the latter was from Fowler

Creek. Two groundwatersampleswere alsoobtainedfrompoints
|topographically above the ROM-8 landfill. They were ROM-8-B-WG-N-011 and

012 (referredto as samples11 and 12). Metal concentrationsfound in

!these background surface water and groundwater samples are shown in Table

4-4.

!
A comparison of the regional and local metal background data (Tables 4-

3 and 4-4) indicatesthat local surfacewater concentrationsare consistent i
F

with or lower than regional concentrations. Groundwater concentrations for

a given metal are consistently higher than surface water concentrations, in
!both tables. The relatively high concentrations of aluminum and iron in

local background groundwater likely are the result of the presence of these

elements largely in the colloidal (or particulate)state in the unfiltered

samples shown on Table 4-4 (see Hem 1985). Separate analysis of filtered a-

portions of these same samples (indicatingdissolved concentrationsof (

aluminum or iron) show ND of less than 0.5 mg/L concentrationsfor these

metals (seeAppendix B). Also, aluminumand iron are elementsthat are

particularly abundant in waters draining igneous rock terrain (Hem 1985).

Thus, relatively high concentrations are expected at Cape Romanzof which is

dominated by igneous granitoid bedrock.

Regarding surface water at specific ROM sites, barium was the only

metal found in the surface water sample from ROM-3, and barium and zinc

were the only metals found in the surfacewater sample from ROM-12. The

concentrations of barium in both samples as well as the surface water

samples from ROM-8 were the same as or very close to the concentrations in

the local background samples; hence, barium was not classified as a surface

water contaminant at the three sites. The average concentrations of zinc

in surface water samples from these three sites were 2.6 to 6 times the

concentration in the local background samples, but mostly within the ranges

of regional background samples. Zinc was not classified as a contaminant
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because the concentrations of that metal in the surface water samples were

below 0.i mg/L, which is the highest concentration reported by Duram et al.

l (1971) for 605 of 714 filtered surface water samples from around theconterminous United States (the remaining samples contained higher levels

i of zinc).

Of the metals remaining as potential contaminants of ROM-8 surface

waters--aluminum,cadmium, and manganese--aluminumand manganesewere
present at maximum concentrations of about one-hundredth and one-half,

i respectively, of their concentrations in "background" groundwater samples,
and are not classifiedas surfacewater contaminants. Therefore,only

cadmium remains as a surface water contaminant at ROM-8.

i Regarding groundwater, ten metals were detected in measurable.. quantities in the background groundwater samples (Table 4-4). The mean

concentrationof each of the ten metals in groundwatersamples from ROM-IS,

-3, and -8 was within the respective range found in the background

groundwater samples. Therefore none of the metals in groundwater was

classified as groundwater contaminants.

l Several organic compounds detected in the soil and water samples were
also eliminated as noncontaminants. They were acetone, bis(2-ethyl-

hexyl)phthalate, dichlorodifluoromethane, di-octyl phthalate, methylenechloride, and toluene. All of these compounds are believed to have been

introduced into the samples during laboratory processing. Acetone,

I dichlorodifluoramethane, methylene chloride, and toluene are used as
solvents in laboratory preparation; phthalates are typically associated

I with plastic or latex products used in the laboratory.

Table 4-11 identifies the chemicals subjected to the risk screening

process and the media in which they were detected at each site.
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4.4.3 Biological Characteristics

The biological characteristics, including human presence, of Cape

l Romanzofand the surroundingarea are described in Section 2.5.

4.4.4 Tier I Screening Results

I 4.4.4.1 Proximity to Biological Receptors. All of the sites addressed in

this report are within i mile of Fowler Creek,which is visitedby

I andisassumedtobe inhabited
salmonids seasonally by ecologically

important species. ROM-I, -IS, -ID, -3, -4, -5 all are within i mile of

i the Cape Romanzof living quarters where technicians live.

i 4.4.4.2 Evidence of Contamination. Evidence of contamination was found atall of the sites. Petroleum hydrocarbons, measured as total petroleum

hydrocarbons (TPHs) were found in soil samples from every site and in

I groundwatersamples from ROM-IS, -3, and -8, which, with ROM-12,were the

4, only sites from which water sampleswere collected. Metal contaminationof
surface water was evident at ROM-8 and ROM-12. Metal contamination of

groundwater was evident at ROM-1S and ROM-8.

4.4.5 Tier II Screening Results

l 4.4.5.1 Exposure Potential.
Contaminant Release from Site Boundary. Site boundaries were not well

defined, therefore, it was not possible to determine if any of the

contaminants had been released from the site. Contaminants were found in

surfaceand/or groundwatersamples from ROM-IS,-3, and -8, which suggests

i that contaminant release from these sites is possible.

a Contaminant Migration from Cape Romanzof LRRS. Cape Romanzof is
located in a valley with steep slopes. Annual rainfall amounts to about 27

inches. Rainwater and snowmelt runoff appears heavy enough to result in

movement of chemical contaminants from the sites to Fowler Creek and into

Kokechik Bay. Because of these conditions, contaminant migration from all

of the sites to points beyond the boundaryof the Air Force Stationwas

considered possible.
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Environmental Persistence. Of the nine organic chemicals evaluated,

two were classified as environmentally persistent. These chemicals are i
Ialpha-BHC and PCBSs. Alpha-BHC was detected in groundwater at ROM-IS.

PCBSs were detected in soil at ROM-3 and ROM-12 and in surface water at m

ROM-8. All of the metals were classified as environmentally persistent, I
Metal contamination of surface water was evident at ROM-8.

!
4.4.5.2 Toxicity Threshold.

Exceedanceof Standardsor Criteria. Table 4-10 shows,for each

chemical evaluated, the highest levels allowed by the federal government

and the State of Alaska in drinkingwater and ambientwater quality i
criteria developed by these governments for the protection of human health I

and aquatic organisms. No standards or criteria were found for aluminum,

cobalt, manganese, vanadium, 1,1-dichloroethane, 2,4-dimethylphenol, and

methylnaphthalene. Standards and criteria were compared only with

contaminants whose measured concentrations were reported as recoverable

becauseat present, federal ambientwater quality criteriaapply to "

recoverable rather than to dissolved levels.

Also, ambient water quality criteria for the protection of aquatic

organisms were not applied to groundwater as the kinds of organisms the

criteria were developed to protect do not live in groundwater.

One metal and three of the organic chemicals chosen for evaluation were

present in surfacewater or groundwaterat concentrationsexceeding

standards or criteria in at least one sample. The metal is cadmium. The

organic chemicals are alpha-BHC, PCBSs, and TPHs. All other organics

listed in Table 4-11 were encountered at concentrations below standards or

criteria,

In surface water, the ambient water quality criterion for protecting

aquatic life against cadmium was exceeded at ROM-8.
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Alpha-BHC was found in groundwater only at ROM-IS; its concentration

i exceededthe federal ambientwater quality healthcriterionof 9.2 ng/L.PCBSs (Aroclor 1260) were found in a surface water sample from ROM-8, at a

measured concentration that exceeded the federal ambient water quality

I health criterionof 0.079 ng/L and the aquaticlife criterionof

0.014 _g/L. The health criteria for both compoundscorrespondto a

I lifetimeincrementalcancer risk of 10-6. The concentrationof TPHs in
surface water from ROM-8 exceeded Alaska's ambient water quality criterion

i f 0.015 mg/L for protectionof aquatic life. PCBSs in soil were below the
10-ppm standard.

I Finally,TPHs in soil met or exceededthe 100-mg/kgstandard at seven

sites: ROM-L, -IS, -3, -4, -8, -i0, and -12.

!
Health Risk of TPHs. Petroleum-derived hydrocarbons (identified as

TPHs in EPA Method 418.1) may contain a wide variety of compounds,

including some which constitute a health risk common because of known or

I suspected carcinogenicity or toxicity. Such compounds are contained in two
of the many chemical classes found in TPHs, namely the volatile organic

- compounds (e.g., BTEX-benzene, toluene, ethylbenzene, xylenes), and the

- PAHs (polynucleararomatic hydrocarbons). Benzene and some of the PAHs

(e.g., benzo-a-pyrene) are known or suspected carcinogens; while toluene

and xylene have toxic properties (Lee et al. 1988; Stokman and Dime

1986).

Additionalcompound-specificanalyses (beyondE418.1)were conductedat

Cape Romanzofsites to identifythe presenceof BTEX (EPA Method 8020) and

PAHs (EPA Method 8270). No BTEX or PAH compoundswere found above

detection limits at any of the ROM sites, indicating that the TPHs at Cape

Romanzof are relatively nonhazardous.
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Acute Toxicity. None of the chemicals evaluated is acutely toxic

enough to be classified as highly toxic to humans. According to EPA

(1986),severalof them exhibit 48- or 96-hour LCBOs of 1.0 mg/L or less in
faquatic organisms, qualifying them as highly toxic to such organisms. They

are beryllium, cadmium, hexavalent chromium, copper, nickel, zinc, and

PCBSs. One or more of these chemicalswere consideredcontaminantsin ROM- I

IS, ROM-3, ROM-8, and ROM-12. Although PCBSs were detected in soil samples

from ROM-3 and ROM-12, the acute toxicitycriterionwas not satisfied t

because fish are aquatic, not terrestrial organisms.

i
Duration and Frequency of Exposure. The well in which alpha-BHC was

found at ROM-IS taps water from a shallowzone, which may be connectedto F
!

the deep aquifer that is the source of drinkingwater for stationpersonnel

(refer to discussion in Section 4.1). Because the contaminants of the ]
shallow aquifer could enter the aquifer used as a source of drinking water, I

the durationand frequencyof exposureof stationpersonnel to alpha-BHC

and TPHs via water consumptionwere consideredsufficientto cause adverse

healtheffectsiftheconcentrationswerehigh.

The duration and/or frequencyof exposureof aquatic llfe to cadmium

and PCBSs, could be adequate to potentially cause adverse effects if

cadmiumand PCBSs in the surfacewater at ROM-8 entered Fowler Creek. The

geometric mean concentration of cadmium was about 3 times the ambient water

quality criterion developed to protect against chronic effects. The

geometric mean concentration of PCBSs was about 40 times higher than the

chronic criterion. Specific information needed to estimate the degree of

dilution that would occur between ROM-8 and Fowler Creek is not

available. However, due to 1) the small leachate volume compared to the

flow volume in Fowler Creek, 2) the relatively low AWQC exceedance of

cadmium (3), and 3) the difference between this exceedance and that for

PCBSs (40), it was judged that the degree of dilution required to prevent

exceedance would be achieved for cadmium, but would not be achieved with

certainty for PCBSs. When the exceedance of the AWQC is considered for
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TPHs at ROM-8, the exceedance is several times higher (up to 266). The

degree of dilution necessary to prevent exceedance in Fowler Creek would

I not be achieved with certainty. The exposure frequency/duration of aquaticorganisms to PCBSs and TPHs was thus scored adequate to potentially cause

toxic effects.

I
Although the concentration of TPHs in several water samples exceeded

I the Alaskan ambient water quality criteria for protection of aquatic life,
frequency and duration of exposure in groundwater at ROM-IS and ROM-3 were

i cored inadequate because the kinds of aquatic organisms that the criteria
were developed to protect do not live in groundwater.

I 4.4.6 Summary and Discussion of Two-Tiered Health and Environmental

i RiskScreeningTables 4-12 and 4-13, respectively, summarize the results of the Tier I

and II risk screening processes. The results indicate that chemicals in

soilandwateratROM-ISandROM-8 but
may present a significant risk,

that risk presented by chemicals at other sites appears to be insignificant

or of uncertain risk.
w

The risk screening process is qualitative and may underestimate actual

risk in some cases and overestimate risk in others. The results should not

be used alone to dictate whether or not cleanup is necessary. When the

results indicate risk is significant, confirmation should be considered.

When the results indicate that risk is insignificant, the risk screening

process should be examined more closely to determine if some important

process that might cause risk to be significant was overlooked.

4.4.7 Identification of Sites Requiring Remedial Action

ROM-1S and ROM-8 were the only sites identified by the qualitative risk

screening as requiring consideration for remedial action. However,

additional requirements for remediation are represented by significant

exceedance of standards or criteria. These significant exceedances at
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various sites are presented in Table 4-14. Based on these results, further

consideration for remedial actions related to excessive TPHs in soil is

requiredat all of these sites,namelyROM-I,-3, -i0, and -12. The i
Wfeasibility study in Section 5.0 evaluates remedial alternatives for these

sixsites, i

Site ROM-IS contains contaminationin two separatemedia, soil and

mediumis not well-definedand requires igroundwater. The groundwater

additional investigation to provide data sufficient for remediation

consideration(seediscussionin Section4.4.8). The soil medium i
u-

parameters are estimated on the basis of available data in Section

4.4.10.2; and remediation of soil at ROM-IS is considered in Section 5.3.2 m

and5.5.3(OperableUnitB).

4.4.B Identification of Sites Requiring Further Remedial Investigation

Based on the two-tiered screening evaluation conducted in this section,

the groundwater within the aquifer at ROM-IS (which likely extends

southeastto includethe stationwater supply well at ROM-3) is "_

insufficiently defined to permit a reasonable remedial action consideration

for groundwater at these sites. As shown on Figure 4-2 and discussed in

Sections 4.1.3.4, 4.1.3.5, and 4.1.4.6, it is possible that the documented

groundwater contamination at ROM-IS (TPHs and alpha-BHC) could be migrating

southeastward toward the station water supply well in ROM-3 and could be

contributing to the TPHs concentrations detected in the water supply well.

TPHs was detected in the water supply well at a concentrationof 2 mg/L

which is more than 100 times the Alaska AWQC aquatic life standard of .015

mg/L. However,the compoundsof health risk concern within the TPHs

category (namely BTEX and PAHs) were not found above detection limit in

this well or in the ROM-1S wells. Also, as has been pointed out in the

site risk screening discussion (Section 4.4.5.2), ambient water quality

standards for aquatic life (see Table 4-10) cannot strictly be applied'to

groundwater, because the organisms these standards were developed to

protect do not live in groundwater.
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Table 4-14. SITES REQUIRING REMEDIATION BASED ON MEDIA AND CONTAMINANT,CAPE ROMANZOF LRRS

i Soil Groundwater Surface Water

ROM-I TPHs

I ROM-IS TPHs alpha BHC

i ROM-3 TPHs
ROM-8 TPHs Cd

i PCBsTPHs

ROM-IO TPHs

I ROM-12 TPH

l
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Nevertheless, the data (as summarized below) suggest that there is a

low likelihoodof a potential health risk to station personnel (via direct |
fingestion from the water supply well), and possibly also an impact on

aquatic life (via some eventual pathway from groundwater to surface water m

to KokechikBay), dependingon dilution factors. I

• TPHs concentrationsof 2 mg/L are present in water supplywell I

(ROM-3),and 4 mg/L in Well B (ROM-1S)--about130 and 260 times,

respectively,theAlaskaAWQCstandard. i

• Alpha-BHC (a systemic insecticide and an environmentally

persistent compound) is present only in Well B (ROM-IS) at a

concentration about 10 times higher than Federal and Alaska AWQC

Health standards.

• Piezometriclevel in Well B is higher than at the water supply d

well, but insufficient stratigraphic data are available to

identify whether enough hydraulic continuity exists between these

wells to permit significant migration of contamination toward the

water supply well.

Consideringthe above-describedsituationin groundwaterat ROM-IS/ROM-

3, it is judged prudent to recommend further investigation at these sites

to more completely characterize the sites' geologic and hydrogeologic

parameters, and thus the potential health hazard. Since compounds of

immediate health risk concern have not been detected in the station water

supply well, the implementation of any Interim Remedial Measures (IRM) does

not appear warranted.

Therefore, it is recommended that additional site investigations,

includinggroundwaterresampling,should be conductedat the ROM-IS/ROM3

aquifers as soon as possible.
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4.4.9 Summary of Sites Requiring No Further Action

Based on the two-tiered screening evaluation conducted in this section

(Tables 4-12 and 4-13), three sites are found to have insignificant risk

and do not significantly exceed regulated cleanup levels. Sites

recommended for no further remedial actions include:

ROM-ID 5099th Pit

ROM-4 Areas of Road Oiling

• ROM-5 Area below New Landfill

4.4.10 Physical Extent of Contamination at Sites Requiring Further
Remedial Action

Based on the location of samples containing contamination above the

cleanup level of 100 mg/kg TPHs and visualobservationsduringthe site

investigation, estimates of the areas and volumes of soils requiring

remedial action at each site were made. These estimates are describedbelow for each site and summarized in Table 4-15. The extent of

contamination is shown on the attached Drawing No. i.

4.4.10.1 ROM-I Waste Accumulation Area. The ROM-I contamination area was

estimated to equal the approximately triangular area formed by connecting

the locations of the three soil samples collected. The two legs of the

triangle have lengths of 45 feet and 150 feet, respectively, for an area of

3375 square feet. A depth of contamination of 3 feet was assumed to arrive

at a total volume of contaminated soil of 375 cubic yards.

4.4.10.2 ROM-1S (Soil) Large Fuel Spill. The surface soil within the area

of the ROM-IS site was estimated from visual observation of dead vegetation

at the site. This was an irregularly shaped area of approximately 88,200

square feet. A depth of contamination of 3 feet was assumed to arrive at a

total volume of contaminated soil of 9797 cubic yards.

D
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Table 4-15. SUMMARY OF ESTIMATED CONTAMINATED SOIL AREA AND VOLUME AT CAPE
ROMANZOF LRRS I

Estimated Area of Estimate of Soil
Contamination Contamination

Site (squarefeet) (cubicyards)

ROM-1 3,375 375
Waste Accumulation Area

ROM-IS 88,200 9,797
Large Fuel Spill

ROM-3 12,600 2,104
Former Shop Area

ROM-8 49,900 11,526
Old Landfill

ROM-IO 170 Ig
Former Truck Fill Stand

ROM-12 10,300 1,907

Former Drum StorageArea
IL

Compiled by WCC based on field observations during Summer 1989.
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4.4.10.3 ROM-3Former Shop Area. The area of the ROM-3contamination was

estimated as the mean of the area enclosed by the grid encompassing the

I former shop area part of the site and the area definedby the contourofthe soil gas measurements of 5 ppmV or above. The estimated area of.

contamination was approximately 12,600 square feet. A depth of contamina-

l tion of 4.5 feet was estimatedfrom the soil gas measurementsfor a total

volume of contaminated soil of 2104 cubic yards.

!
4.4.10.4 ROM-8 Landfill. The area of ROM-8 contamination was defined by

i the boundaries of the landfill. The area is divided into two sections: an
upper section of approximately 12,400 square feet with an estimated depth

l of contamination of 10 feet and a lower section of approximately 37,500square feet and an estimated depth of contamination of 5 feet. The total

l area is approximately 49,900 square feet and the total volume ofcontaminated soil is approximately 11,526 cubic yards.

Surface water downgradient (southwest) of ROM-8 was also found to be

contaminated with levels of PCBSs. Surface flow during a 4-month summer is

estimated to be approximately 50 gpm for purposes of the feasibility study.

4.4.10.5 ROM-IO Former Truck Fill Stand. The area of the ROM-IO site was

estimated from site maps to be a rectangle of area approximately 170 square

feet. A depth of contamination of 3 feet was assumed to give a total

volume of contaminated soil of 19 cubic yards.

4.4.10.6 ROM-12 Former Drum Storage Area. The area of the ROM-12 site was

estimated from visual observation of the extent of stained soil. This is

an irregularly shaped area of approximately 10,300 square feet. Because of

the high contamination and history of use a depth of contamination of 5

feet was assumed to give a total volume of contaminated soil of 1907 cubic

yards.
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i 5.0

m FEASIBILITYSTUDYFORCAPEROMANZOFLRRSSITES

I 5.1 INTRODUCTION

i Section 5.0 contains the feasibilitystudy (FS),which consists of an
evaluation of remedial technologies and alternatives for the six sites

I identified in Chapter 4.0. The technologies are screened in Section 5.2
for technical applicability, using data about contaminants and site

l characteristicscollectedin the remedial investigation(RI). In Section5.3 sites are grouped into Operable Units based on the nature of

contamination present and similar site conditions. In Section 5.4,

remedial alternatives are assembled from the technologies found to be

appropriate for remedial actions as a result of the screening process.

Section 5.5 evaluates the remedial alternatives. Section 5.6 compares the

remedial alternatives.

This FS generallyfollows the outline given in the AFOEHL/TSHandbook

to Support the Installation and Restoration Program (IRP) Statement of Work

for Remedial Investigation/FeaslbilltyStudies (RI/FS),"Version 2.0,

1988. Due to the remote location of Cape Romanzof, the FS focuses on

remedial actions that accommodate the severe climatic, logistical, and

environmental conditions specific to this site.

Weather conditions limit potential out-of-doors remedial activities to

within a 3-months-per-year working window. Seasonal weather conditions

also limit transportation options. When the weather is favorable, normal

transportation to and from the site is limited to air service as conditions

permit. Barge transport is technically feasible but highly dependent on

sea and landingconditions.
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Economic factors play a significant role in evaluating potential

remedialactionsbecauseof the remote locationof Cape Romanzof. |
|Transportation of equipment and materials to and from the site is costly.

Labor rates are high and a premium is paid for imported labor. Since the i

site is not accessibleto local communities, labor, equipment, and most I

materials needed to implement remedial actions will have to be imported.

While barge transportis technicallyfeasible,air transportof remedial
I

equipment and crews is used for the cost estimates in this report. Air

transport is clearly superiorto barge transportin terms of schedule
!

flexibility, and was found to be much more economical if lease costs of

equipmentduring the long barge transportare considered. I
I

The fragile tundra environmentof Alaska is sensitiveto many types of

commonly employed remedial activities (such as excavation). Therefore,

remedial actions which do not cause damage to tundra are favored in the

evaluationofalternatives. !

5.1.1 Background and Nature of Contamination

The contaminationdocumented in the RI Sections 1.0 through 4.0, has

resulted primarily from surface spills of petroleum fuels. PCBs-containing

fluids or pesticides and leaks from aboveground storage tanks and pipes

have leaked from unknownsources at the landfilland large fuel spill area.

Table 5-1 summarizes the identified chemical contaminants by site and gives

estimated volumes of contaminated soils. The method used to estimate the

volumes is presented in Section 4.4.10 of the RI. The volumesof

contaminated soil by site, based on the cleanup levels developed in Chapter

4.0, range from 19 to 11,526 cubic yards. The identified contaminants

consist primarily of total petroleum hydrocarbons (TPHs) in soil and

surface water, and polychlorinated biphenyls (PCBs) in surface water. The

petroleum-product contaminants are primarily diesel fuels which are heavy-

end, nonvolatile (carbon content greater than g) petroleum hydrocarbons.

The table also identifies whether the site's soil is native tundra,
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previously disturbed native soils, or introduced fill material. This

distinction becomes important when discussing operable units later in

Section5.3. I

5.2 PRELIMINARYALTERNATIVEREMEDIALACTIONS I
m

The purpose of this section is to identifyviable alternativeremedial
m

actionsfor the six Cape Romanzof LRRS sites that require considerationfor I
remediatlon.

n

5.2.1 General ResponseActions

Table 5-2 is a listingof general response actions to remediate D

contamination at the Cape Romanzof sites.

5.2.2 Applicable Remedial Technologies

For each of the general response actions listed in Table 5-2, a list of

potential remedial technologies has been identified which accomplish the

response action. These potential technologies are presented for soil in

Table 5-3 and for surface water in Table 5-4.

5.2.3 Initial Screenin 9 of Possible Remedial Technologies

Technologies selected for screening represent the most appropriate

candidate methods for containment or extraction and treatment of

contaminated soil and surface water at the Cape Romanzof LRRS sites. The

criteria used to initially screen the technologies listed in Tables 5-3 and

5-4 were site conditions, waste characteristics, technical feasibility and

logistics, especially as they are affected by the environmental and

economic factors discussed in Section 5.1.

5.2.3.1 Soils. Technologies for the remediation of contaminated soils at

Cape Romanzof are discussedin groups based on types of general response

action as listed in Table 5-3.
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Table 5-2. LISTING OF GENERALRESPONSEACTIONS FOR CAPE ROMANZOFLRRS

General Response Actions

I No Action/Institutional Controls

I Containment
Extraction

I Onsite Treatment

Offsite Treatment

I In Situ Treatment

I
I

!
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Table 5-3, LISTING OF GENERAL RESPONSEACTIONS AND ASSOCIATED TECHNOLOGIES
FOR CONTAMINATED SOIL AT CAPE ROMANZOFLRRS

General Response Action Associated Technology for Soll

No Action/Institutional Controls • Fencing U

Containment • SurfaceCaps B
• Surface Covers u

• Surface Water Diversion Ditches

Extraction •Excavation U

On-site Treatment or Disposal Physical

•SoilWashing m
. Fixation
•,ThermalTechnologies

• Landfill I
Chemical

•ReagentOxidation I

Biological
• Landfarming

Off-site Treatment or Disposal • Landfill
• Incineration

i

InSituTreatment Physical |
• Vapor Extraction
•SteamExtraction |
• Attenuation I
• Fixation

•SoilWashing

Chemical
• Photolysis

Biological
• Enhanced Biodegradation
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Table 5-4, LISTING OF GENERAL RESPONSEACTIONS AND ASSOCIATED TECHNOLOGIES
FOR CONTAMINATED SURFACE WATER AT CAPE RO_ANZOF LRRS

General Response Action Associated Technology fo_ Surface Water

I
No Action/Institutional - Long-TermMonitoring

I Controls
Containment • HydraulicBarriers

• Surface Water Diversion Ditches

I - Capping

Extraction • SurfaceWaterCollection

I On-siteTreatmentor Disposal Physical
• Air/steamstripping
• Reverse Osmosis

I ° GAC

Chemical

I ° Reagent Oxidation• Wet Air Oxidation

Biological
• Collection and Disposal at

Cape Romanzof Sewer Plant

!
!
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No Actlon/Institutional Controls. This alternative would include

construction of fencing as an institutional control to prevent unauthorized

site access. Some natural biologicaldegradationand dispersionof TPHs
Jcan be expectedduring the summermonths. The no action/institutional

controls alternative is considered further in this FS as a baseline a

comparisonfor otherpotentialremedialsoil technologies. M

Containment. Containmentof contaminatedsoil or other solid media is p

defined to include: isolation of the waste mass surface from potential

direct receptorstrespassingthe site (as opposed to barrierssuch as I
m

fences which keep potential receptors from trespassing altogether);

minimizing the inherent surface erosion and transport potential of the F
Iwaste mass; isolation of the waste mass from the agents of surface erosion

and transport,such as wind and surface runoff; isolationof the waste mass |
Ifrom the agents of subsurface leachate production and transport, such as

groundwater and infiltrating surface water; or any combination of the

above. Containment options considered to be technically feasible include

surfacecaps, surfacecovers, and surfacewater diversionditches.

!
The primarypurposeof a surface cap _s to minimize the infiltrationof

leachate-producing water through the underlying waste mass which would

otherwise generate leachate. A surface cap also reduces the inherent

surface erodibility and transport potential of the waste mass and serves as

a barrier to direct human and animal contact. In its most essential form,

a surface cap consists of a layer of low permeability material. In

general, this low permeability layer could consist of a variety of

materials including compacted clay, a mixture of bentonite and native

soils, or impermeable synthetic membranes covered by soil. The use of

synthetic membranes is favored at this site over other imported materials

such as bentonitedue to its relativelyhigh "area coverage-to-weight"

ratio (recall that the Cape Romanzof site is accessible to large cargoes

only by aircraft and perhaps by ocean-going landing barge). The use of

native soil to form the low permeability layer is less feasible due to its
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environmental resource.

!
Installation of the synthetic membrane is preceded by placing fill to

I form a bedding layer over the entire site surface. The fill material for
this bedding material should be sufficiently fine-grained that it will not

i tear or puncture the membrane and the layer should be sufficiently thick asto prevent tearing of the membrane by angular or sharp materials at the

surface of the waste mass. This bedding layer is then graded to promote

I efficient drainage from the surface of the membrane. The native soils at
the site are typically so rocky and relatively rare that this bedding layer

I shouldbe supplementedby a cushionof relativelythick synthetic
geotextile between the bedding soil and the membrane. The 40-to 60-mil-

l thick impermeable membrane is then placed in sections thermally fused
together in the field.

A 12-inch-thick armor layer of fill material is then placed over flat

to relativelymoderately slopingareas of the membrane layer to protectthe

membrane from surface exposure to ultraviolet light, agents of erosion, and

to human or animal activity. Since this armor layer will consist of the

same rocky borrow material used for the membrane bedding layer, it should

likewise be supplemented by a cushion of relatively thick geotextile

l between the armor layer and the membrane. This geotextile should and can
be placed over all areas, including relatively steep portions, of the

i membranesurfacesince it too providesa significantmeasureof exposureprotectionto the membrane.

Potentialborrow sites for beddingmaterialwhich have alreadybeen

extensivelydisturbedby excavationincludethe existing borrow excavation

adjacentto the ROM-8 landfilland the cut slope adjacentto the

airstrip. Excavated material will require rough segregation at the borrow

site to removegranitoidcobblesprior to use as beddingor armor

material. Material excavation,hauling, placementof fill, and site
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grading will utilize standard earthworking equipment and trucks

sufficiently small to be transportable by air yet large enough to be

reasonablyproductive. Syntheticmembranesand geotextileswill be B
|installed by specialists supplied by the material vendor, supplemented by

generallabor. I

Once constTucted, a surface cap becomes a passive remedial system
m

visual inspectionof the surface condition of the system lrequiring periodic

and as-needed repain. Isolated tears or punctures of the membrane can be

repairedwith patches. Significantrepair or replacementis not expected I
n

within a 30-year project life.

The primarypurposeof a surfacecoveris to act as a barrierto

i

preventhuman and animal contact. A surfacecover also reduces the surface

erodibility and transport potential of the waste mass, but any reduction of I

surface water inflltratlon is incidental. A surface cover consists of a

layer of soil,'rock,or other durablematerial placed directlyover the

d

,q
waste mass with a minimum of site preparation. The cover must be

relatively nonerodible and reasonably difficult to remove or otherwise

breach by casual, incidental human trespass and by normal animal

occupation. While a wide variety of materials can be used to form a

surface cover, it is expected that the surface cover will consist of a 12-

inch layer of unsegregated soil and rock excavated from the borrow areas

identified earlier. Construction equipment and manpower are as described

earlier for surface caps. A surface cover is a passive remedial system

requiring periodic visual inspection. Significant maintenance or repair of

a surface cover system is not expected within a 30-year project life.

The effectiveness of a surface cover constructed of native borrow

material in preventing animal contact with underlying contaminated soil is

uncertain. The soil comprising the cover may prove an attractive habitat

to borrowing rodents which in turn will attract predatory species.

Ingestion by these predators of rodents routinely residing in contaminated
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soils may lead to a bioaccumulationof soil contaminantsin these

predators. An earthen surfacecover is also inherentlyless effectivethan

I a low permeabilitysurface cap in isolatingthe waste mass from the agents
of surface erosion and transport, particularly if disturbed by animal

i habitation. For these reasons,earthensurface covers are not consideredfurther in this report as a potential remedial technology.

I The purpose of a surfacewater diversionditch is to minimize the

encroachment of run off from areas upgradient across the contaminated mass

I which would otherwiseresult in erosion and transportor
hydraulic

leachate-producing infiltration. A surface water diversion ditch could be

I constructedwith hand labor and backhoes. The useful life of the ditch and
the protection it provides to a subject site is improved by lining the

i ditch with impermeableprefabricatedplasticor metal channel sectionsorsynthetic membranes. In some instances, existing drainageways and ditches

could be upgraded to design performancestandardsby the simple additionof

_m_ a channel lining.

Surface caps and surface water diversion are considered further in this

report.

Extraction. Excavation is the common method of extracting contaminated

soil at and below the ground surfaceusing conventionalearthmoving

equipment. Depending on the amount of material and depth of excavation,

different types of equipment can be used. Excavation methods are not

affectedby waste types or technicalrequirementsat this site. However,a

narrow outdooroperatingwindow limits outdoor constructionto 3 months per

year. Excavationwill impact undisturbed areas of native vegetation at

some sites. The use of excavation will result in the removal of identified

contaminants, resulting in protection of the environment. Excavated soils

can be treatedor disposed of on site or off site. This technology is

considered Further.
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On-site Treatment or Disposal.

PhysicalMethods/SoilWashinB. Soil washing involvesflushing

excavated contaminated soil with water containing surfactants which |
!enhance removal of hydrophobic organics adsorbed onto soil particles.

This technology relies heavily on materials handling and separation m

technology developed by the metals mining industry. The effectiveness J

of washing depends primarily on soil characteristics, contaminants,

degree of mixing, and the surfactant effectiveness. Although soil

washing has been used for soil contaminated with organics, it is a

relatively sophisticated and novel technology. Soil washing is not

evaluated further in this FS.

PhysicalMethods/Fixation. The use of fixation technologyon

contaminated soil usually involves the chemical fixation or cementing

of contaminants to soil particles to reduce leaching potential.

Fixation of metals has been applied commercially for several years, but

the effectivenessof these processeson organic contaminantsis less

proven. For this reason, it will not be consideredfurther in this FS.

PhysicalMethods/ThermalTechnologies. Thermal technologymay be

applied to the Cape Romanzof site contaminants either as destructive

incinerationor thermaltreatment/volatilizationfor diesel-

contaminated soils. Incineration is a higher temperature version of

thermal treatment that is generally used to oxidize all molecular

speciesto their theoreticallimits at the temperatureof the

combustion chamber. Because thermal treatment can accomplish the same

level of cleanup with diesel fuel contaminationas incineration,and is

lower cost and simpler logistically, incineration will not be

considered further in this FS. Low-temperature thermal treatment

volatilizes the hydrocarbon contaminants from the soil matrix and

capturesthem for disposal or reuse as fuel. Mobile thermal units are

available. Use of on-site thermal treatment of contaminated soils is

considered further in this FS.
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Physical Methods/On-Site Landfill. An on-site secure landfill could be

l constructed to hold the contaminated materials. However, thisalternative is complicated by technical and permitting issues. Siting

i a landfill in close proximity to the Bering Sea and where the watertable is high may not be acceptable to permitting authorities. Siting

studies and permitting are time consuming. Public acceptance might

I also be difficult to obtain. For these reasons, the on-site landfill
is not evaluated further in this FS.

!
Chemical Methods/Reagent Oxidation. Oxidants, such as ozone and

l hydrogen peroxide, are capable of destroying organic contaminants in
soil. However, these oxidizing agents are not selective and may react

l with other oxidizable material in the soil. Therefore, a large amountof the oxidantmay be consumed by non-hazardousorganicand inorganic

materials. This effect could increase chemical consumption

significantly. Oxidation could also change the chemical balance of the

soil if the soil is to be redeposited. Chemical oxidation may also

I which solubleandtoxicthantheir
produce byproducts are more parent

compounds. This alternative is not further addressed in this FS

because of technical immaturity.

BiologicalMethods/Landfarmin9. Landfarmlngis a technologywhich was

originally developed by the petroleum industry for oily wastes and

soils. Landfarming involves the physical removal of contaminated

soils, their aeration on an impermeable surface, and the addition of

biologically important chemicals (e.g., nutrients, water) to enhance

degradation. Surficially contaminated soils can be treated in situ by

irrigation, nutrient addition, and rototilling. Deeper contaminated

I soilsmust be excavatedand treated above ground in a similar
fashion. Because of this technology's proven effectiveness,

_" landfarmingis evaluatedfurther in this FS.
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Off-site Treatment and Disposal.

Disposal in Landfill. Off-site treatment or disposal options are

limitedto disposal of the contaminatedsoils at a hazardouswaste •
|landfill. Off-site treatment is not considered further because

existing on-site technologies are expected to achieve the same results m

more cost effectively. The nearest hazardous waste landfill is located t

in Oregon. Transportation options from the site to the nearest

hazardouswaste landfill include periodic air transport services and
q

possibly a barge. Barge traffic is limited to the summer months before

ice precludes the use of waterways. This technology will be considered |
!

further for contaminated soil that cannot be treated using on-site

methods.

Incineration. Off-site incineration would involve on-site extraction

of contaminated soil but treatment would be physically located in the

conterminous United States. For reasons cited above, including

logistics and availability of on-site solutions, off-site incineration

isnotconsideredfurtherinthisFS.

In Situ Treatment. The use of in situ treatment technologies offers

many advantages considering the remote location of Cape Romanzof LRRS and

possible damage to the tundra associated with using heavy excavation

equipment. In situ technologies may either be physical, chemical, or

biological processes. Physical processes include vapor or steam

extraction, attenuation, fixation, and soil washing. The only identified

chemical process is photolysis. The only biological process identified is

enhanced biodegradation.

PhysicalMethods/VaporExtraction. In vapor extraction,a vacuum is

applied to a grid of perforated extraction wells to remove the

contaminant. Vapor extraction is applicable to contaminants with high

vapor pressure, such as gasoline, and is less applicable to diesel

fuel. The low permeability of the native soils also suggests it is not
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technically feasible. This technology is not considered further in

this FS.

!
PhysicalMethods/SteamExtraction. Steam extractionis used to remove

I contaminants less volatile than those removable with vaporextraction. Steam is applied through a hollow shaft, the bottom of

which is connected to a drill bit. The bit is used to induce thorough

l mixing. Vapors are continually extracted, monitored, and scrubbed.

Contaminants are captured using a condenser in combination with

I granularactivated carbon, high-temperatureinjection steam for
The of

this technology is expected to adversely affect the tundra. This

I technologyhas also not been used extensivelyto date and is not
considered mature enough for use at this location. For these reasons,

I it is not consideredfurtherin this FS.

PhysicalMethods/Attenuation. Attenuationinvolvesthe additionof

adsorbingmaterial to the contaminatedsoil to reduce the contaminant's

mobility. However, this technology is not a long-term or permanent

I solution. Typical adsorbents commonly used include organic material

(such as hay, nut shells, rice hulls) which degrades over time. This

I degradation allows the contaminants to leach as the adsorbent degrades,
and therefore this technology is not addressed further in this FS.

PhysicalMethods/Fixation. Fixationtechnologyfor in situ treatment

is similar to aboveground fixation discussed earlier, and involves the

surface and subsurface introduction of a physical or chemical binder to

the soil. Although use of this technology as developed for inorganic

contaminants has been successful, it has not proven effective for

organic contamination. Therefore, this alternative is not further

evaluated in this FS.

PhysicalMethods/SoilWashing. In situ soil washing technologyuses

the same principle as excavated soil washing, already discussed, except
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that the washing solution is applied to the soil in place, and then

collected for treatment. Contaminated soil is washed with water

containing surfactants, which enhance removal of hydrophobic organics •

adsorbed onto soil particles. The effectiveness of washing depends

primarily upon soil characteristics, contaminants, degree of mixing,

and the surfactant effectiveness. In situ soil washing is technolog- l

ically less proven than soil washing on excavated soil. The degree of

is harder to control, and the depth of mixing is limited. In lmixing

addition,hydrauliccontrolon subsurfacewaters must be demonstrated

to prevent inadvertentspreadingof contaminationand the wash water |

requires treatmentbefore discharge. No successful,practical

applicationof soil washing has been demonstrated;it will not be |
Pevaluated further in this FS.

Chemical Methods/Photolysis. The only identified in situ chemical I

technology to address soil contamination is photolysis. In this

technology,photodegradationoccurs when the contaminatedsoll is

exposedto air and direct sunlight. This process can be enhanced by I

the introduction of proton donors. The typical method of treatment

involves application of the proton donor, followed by tillage to expose

the contaminated soil to sunlight. Considering the northerly location

of the sites and the limited winter sunlight, it is doubtful that this

technology will attain the goals of the remedial activities in a timely

fashion. Therefore, photolysis is not considered further in this FS.

BiologicalMethods/EnhancedBiodegradation. Biologicaltechniquescan

be applied to restore diesel-fuel-contaminated soil at the Cape

Romanzof site. This would involve adjusting physical and chemical

factors of the contaminated medium to stimulate metabolic activities of

naturally occurring microorganisms present in the medium. Since the

organic contaminants are among the most abundant organic substrates

("food") in the medium, the microorganisms will metabolize the

contaminants oftentimes at rates sufficient to effectively decon-

taminate the medium.

5-16



8 196

i 90275L-s5 CON-13
Biological methods have been used for many years to treat petroleum-

I relatedcontamination. In a recent pilot study it has been shown that
biodegradation can be effective in an Arctic climate (WCC 1990).

I Generally,effectivestimulationof microbialactivitycan beaccomplished by adding oxygen and nutrients. This technology is

evaluated further in this FS.

!
5.2.3.2 Surface water. During the RI it was discovered that surface water

I at one point downgradientof the ROM-8 Landfill site was contaminatedwith
TPHs and PCBs. Information such as exact contaminant concentrations,

I surfacewater flowrates,and horizontalextent of contaminationare not
known. It is presumed,but not a certainty,that leachateis generatedin

I the landfillonly during summer and that treatmentwould be, therefore,needed during the summer months only. Each treatment technology would be

coupled with a surface water collection and removal step, except in the

case of containment.

Despite the lack of information about the ROM-8 site, a list of

technologies identified for possible remediation of surface water

contamination is assembled in Table 5-4. The identified technologies are

evaluated with respect to known site conditions, cost, logistics, and

climatic constraints.

• No Action/InstitutionalControls. This alternativewould includeno
_ remedial construction combined with a long-term monitoring program, since

contaminationwould remain at the site. Periodicwater sampling and

chemical testing would be done until the level of contamination was reduced

below remediation levels due to natural biodegradatlon and dispersion. The

time period for sampling and analysis would be annually for 10 years. Some

natural biological degradation and dispersion of TPHs and PCBs can be

expectedduring the summer months. The no action/institutionalcontrols

alternative is considered further in this FS as a baseline comparison for
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other potential remedial surface water technologies. This alternative is

passive and does not effectively contribute to the long-term protection of

publichealthandwelfareorenvironment. I

Containment (Leachate Minimization). The generation of surface water m

runoff from the ROM-8 Landfill which is contaminated with TPHs and PCBs may U

be minimized by prevention of water infiltration into the landfill. This

may be accomplished by installing an overlying cap to prevent infiltration I
of water through the top of the landfill and by instituting hydraulic

controlssuch as diversionditches to preventthe infiltrationor flow of I

surface water originating upgradient into or across the landfill, Both of

these technologiesare describedpreviouslyas possible remedial |
technologies for contaminated soils and will be considered further.

Extraction (Leachate Collection). Contaminated leachate escaping the

landfill as surface water (i.e,, seepage from the face of the landfill) may

be collected by the installation in a collection ditch downgradient of the

landfill. The ditch would be provided with a sump and water would be

pumped from the sump to whatever subsequent treatment process is used to

remediate the contamination in the water. The sump and collection ditch

would be lined with prefabricated plastic sections or a synthetic liner to

prevent infiltration of collected leachate into the soil. This technology

is considered further.

On-site Treatmentor Disposal. Potentialon-site remedialtechnologies

for the treatment of contaminated surface water include three physical

methods, two chemical methods, and biological methods.

PhysicalMethods/Stripping. Air/steam strippingtechnology involves

the physical removal of primarily volatile compounds. Since the diesel

and PCBs contaminants are not volatile, these technologies are not

further addressed in this FS.
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removal of dissolved solids (such as seawater desalinization), and is

i capable of producing high-purity water. This technology can have high
energy requirements, and generates a brine stream which may require

I disposal as a hazardous waste. This technology is not suitable forremoval of TPHs and PCBs contaminants expected from the ROM-8 surface

i water. This technology is not discussed further in this FS.

Physical Methods/Granular Activated Carbon (GAC). GACworks well for

I the removal of mixed organic compounds down to nondetectable levels in
the liquid phase. This technology is well suited to the treatment of

i the low levels of PCBs and TPHs present in the surface water at this
site. The technology is also operationally simple consisting of fixed

I beds of GAC. If dissolved organic content in the surface water is
high, then carbon consumption will be high. This technology will be

I evaluated further.

Chemical Methods/Reagent Oxidation. Reagent oxidation involves the

introduction of hydrogen peroxide or ozone to the contaminated water

and contaminant removal by off-gasing. The ability to chemically

I oxidize low levels of PCBs to nontoxic products has not been well
demonstrated. This is also a relatively complex technology considering

I the remote site location. This technology will not be consideredfurther.

I Chemical Methods/Wet Air Oxidation. Wet air oxidation is a process for

destroying soluble liquid contaminants that are less amenable to

I biological or thermal destruction. The waste stream is mixed with air

at temperatures from 350-750°C and pressures as high as 2000 psi.

i Organic compounds are oxidized to C02, H20, and some low-molecular-

weight organics such as aldehydes, acetone, and acids. Use of this

technology is appropriate when the organic contaminant concentrations

are in the 1-10 percent range. This technology is not evaluated
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furtherin this FS because the organic contaminantconcentrationsat

all but one site fall far below this range.
n

BiologicalMethods. The contaminatedsurfacewater could be collected B

and dischargedto the Cape Romanzof LRRS sewer plant. Biological ,m
gtechnologies rely on the utilization by biological organisms of the

contaminants as a food source. Sufficient dissolved organic compounds i

must be present in the water to be treated to sustainbiological i

growth. It is likely that additional nutrients would have to be added

for treatment of the surface water at this site. In addition, the use B

i

of biological technologies to treat low levels of PCBs has not been

well demonstrated. For the highly chlorinatedPCBs (Aroclor 1260) it I
I

is likely that a very complex processconsistingof both anaerobicand

aerobic biological treatment would be required. The Cape Romanzof LRRS i
Sewer Plant is a small facility not designed for treatment of low

levels of TPHs or PCBs or for the quantity of surface water which may i

require treatment. Therefore, extraction and disposal with biological I

methods at the installation sewer plant is not further addressed in

this FS.

5.3OPERABLEUNITS i

The conceptof operable units has been developedIn this FS to provide i
Ba logicaldivisionof site contaminationproblems. An operable unit is

defined as a distinct action or set of actions which can be taken within i

the overallremedial action programand which effectivelymoves toward,but i

does not necessary complete nor preclude, future site remediation

activities. I/

For this FS, four distinct operableunits have been defined to address B
soil contamination at disturbed native soil or fill sites, soll

contaminationat undisturbednative soil sites, combined soil contamination

and surface water contamination at landfill sites, and soil contamination
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installation because of the nature of the contamination problem and, in

I general, the ability to remedial actions addressing each typical
separate

situation. A no action alternative and a number of distinct remedial

I actions are defined for each operable unit. The evaluation of eachalternative for an operable, unit generally assumes that there is no

i ependence upon the alternatives selected for other operable units. Thisapproach provides for an even-handed analysis of each alternative and is,

for the most part, representative of the actual approach that will be used

I for site remediation. It is recognized, however, that interrelationships
between alternatives from different operable units may exist. These

I interrelationships must be considered in final selection of remedial
technologies and detailed engineering of a remedial action plan for this

I installation.

The four operable units have been labeled with letters (A, B, C, and

D). Alternatives within each operable unit are numbered with the

appropriate letter following.

5.3.1 Operable Unit A - Disturbed Native Material/Fill

I Sites in this operable unit have been selected based on the nature of
the existing soils. Cape Romanzof LRRS consists of various buildings,

i roads, and pads to facilitatesite operations. In these areas, the native
tundra has been previously disturbed or overlaid with fill material, and

i excavationactivitiesto remove contaminationcould proceedwithout furtherdamage to the native tundra. Sites included in Operable Unit A include

ROM-1 Waste Accumulation Area, ROM-IO Former Truck Fill Stand, and ROM-12

I Former Drum Storage Area.

i 5.3.2 OperableUnit B - UndisturbedNative Soils

The site in this operable unit has an intact tundra ground cover.

Alternatives developed for this operable unit are designed to minimize

further disruptions to the tundra. The site contained in this operable

unit is the ROM-1S Large Fuel Spill Area.
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J

5.3.3 Operable Unit C - Landfill

This operable unit was developed to address technologiesspecificto
lsoil and surface water contamination at the ROM-8 Landfill. Remedial

alternatives developed for this operable unit must address both the soil I

contaminationwith TPHs and the surface water contaminationwith TPHs and i

PCBs. It is assumed that existing landfill volumes will be left

undisturbedforthissite. n

For the surface water, it is assumed that if leachate collectionand H
i

treatment is conducted that the treated surface water will be disposed of

at the site. This discharge option is the most technologicallysimple, U
isince it does not require additional piping off site. Construction

activitiesfor piping installationmay disturb tundra growth. Reinjection •

Bor surface disposal would require approval from the Alaska Department of

Environmental Conservation (ADEC).

5.3.4OperableUnitD - FormerShopArea P

lThe site in this operable unit consists of a site containing mixed soil

and debris resulting from use of the area as a disposal site. In this area

previous excavation has occurred and the area has been filled in with solid i
U

waste from site activities. It is assumed that the existing landfill

volume would be left undisturbedfor this site. The site included in this j

|operable unit is ROM-3 Former Shop Area.

5.4REMEDIALALTERNATIVES I

Remedial alternativeswere prepared for each of the Operable Units A, i
i

B, C, and D from the screened technologies found to be suitable for

remediation at the Cape Romanzof site. A list of preliminary alternative n
remedial actions and an initial screening of these remedial alternatives

are given in Table 5-5. This screening was used to develop the list of

remedial alternatives for each Operable Unlt given in Table 5-6. These
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Table 5-6. REMEDIALALTERNATIVESBY OPERABLEUNIT AT CAPE ROMANZOF LRRS

OPERABLE UNIT A - DISTURBED NATIVE SOILS OR FILL

ROM-1 Waste AccumulationArea, ROM-IO Former Truck Fill Stand, and ,i
ROM-12 Former Drum Storage Area |
1A - No Action/InstitutionalControls i

2A - Capping i
3A - Excavation/On-SiteThermalTreatment
4A - Excavation/On-SiteLandfarming

.a

OPERABLEUNITB - UNDISTURBEDNATIVESOILS i

ROM-1S Large Fuel Spill
i

1B - No Action/InstitutionalControls D
2B - In Situ Enhanced Biodegradation

OPERABLEUNITC-LANDFILL Ii
ROM-8 Landfill

lC - No Action/InstitutionalControls i
2C - Capping with Hydraulic Controls
3C - Capping with Collection and On-site Treatment of Surface Water i

OPERABLEUNITD - FORMERSHOPAREA •

|ROM-3 Former Shop Area

1D - No Action/InstitutionalControls

2D-Capping I

Note: Numbersdistinguishbetweenalternativesonly. No priority i
ranking is intended or implied.

!
I

i
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remedial alternatives will be evaluated in detail in the following

section. Criteria used for screening of technologies to develop the

i remedial alternativeswere those identifiedin the AFOEHL/TSHandbook
(Version 2.0, 1988) for Phase II screening of alternatives.

5.5 DETAILED ANALYSIS OF REMEDIALALTERNATIVES

i 5.5.1 Introduction

This section evaluates the remedial alternatives developed in the

i criteria listed in the AFOEHL/TSHandbook (Versionprevious section, using

2.0, 1988). These criteria include:

i • Compliance with cleanup standards

i • Protectionof human healthand the environment• Technical feasibility

• Implementationlogistics

• Reduction of toxicity, mobility, and volume

• Long-term effectiveness

• Institutional requirements

• Cost-effectiveness

i For each operable unit, this section presents a process description,

i cost estimate, and noncost evaluation for the remedial alternativesexpected to be effective for contamination present at sites within the

i operableunit.

The process description describes the steps required to implement each

i alternative. The cost analysis is presented in tabular form using
1990

dollars as a basis. The noncost summary is also presented in tabular form,

i discussing the criteria listed above except cost. The last section

compares the alternatives in terms of the evaluation criteria and cost.
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|,

A list of cost assumptions commonto various alternatives is found in 4i
Appendix D. Cost assumptions pertaining to a particular remedial

alternative are discussed in the section on that alternative. I

5.5.2 OperableUnitA m
WThis operable unit is for ROM-I Waste Accumulation Area, ROM-IO Former

Truck Fill Stand, and ROM-12 Former Drum Storage Area. The contaminated

soil here is previouslydisturbednative soil material. The estimated I
volume of contaminated soil totals 2301 yd3 for the three sites. The site

surface areas for ROM-I, ROM-IO, and ROM-12 are approximately 3400 ft2, 200 HI

ft2, and 10,300 ft2, respectively.

5.5.2.1 Alternative IA - No Action/Institutional Controls. This i

alternative consists of fencing the contaminated sites as an institutional i
|control to deter people and wildlife from entering. Natural degradation of

hydrocarbons is expected to occur, although slowly, due to the short summer

season when the average high temperature is approximately 50°F. I

iFence material would be transported from Anchorage. The linear feet of

fencing was estimated from the areal extent of contamination estimate

presentedin the RI discussion. The fence would be installedusing D
i

imported labor.

A cost estimate is given in Table 5-7. Table 5-8 discusses this I

i

alternativein termsof the noncostevaluationcriteria. •

5.5.2.2 Alternative 2A - Capping. This alternative includes the

installationof low-permeability surface caps and construction of surface I
water diversion ditches.

m

Once the sites have been cleared and rough graded, a 6-inch-thick I

bedding layer of soil will be placed and fine graded. The borrow site for

bedding and armor material at ROM-1 will be the existing borrow excavation
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Table 5-7. COST SUMMARYFOR ALTERNATIVE1A - NO ACTION/INSTITUTIONAL
CONTROLS. SITES: ROM-I WASTE ACCUMULATION AREA, ROM-IO FORMER
TRUCK FILL STAND, AND ROM-12 FORMER DRUM STORAGEAREA

I Item Quantity Unit Rate Total $($)

I Labor
Fence installation,2 people 228 hrs $50/hr $11,400

I Transportation
Air charter to transport i 18,000 18,000
equipmentand materials

I to site
Airchartertoremove 1 9,000 9,000

i equipmentfrom site
Roundtriplabor 2 900 1,800
from Anchorage

I Material
1021 linear feet of
chainllnk fence,
posts,and concrete 1,021LF 8/LF 8,170

i EquipmentDrill rig on crawler 2 weeks 2,450/wk 4,900
Air Compressor 2 weeks 30O/wk 600
ConcreteMixer 2 weeks 140/wk 280

I PickupTruck 2 weeks 250/wk 500

SUBTOTAL $54,650

I 20% CONTINGENCY i0_930

i. TOTAL $65,580

5-27



B 2O7 i

90275L-T CON-9

Table 5-8. EVALUATIONCRITERIA SUMMARYFORALTERNATIVEIA -
NOACTION/INSTITUTIONALCONTROLS

Compliance with Cleanup Does not meet the proposed cleanup standard

Standards forTPHsinsoil. I
111

Protection of Human Health Human access and access of large wildlife
and the Environment wouldbe deterredby fencing,but no other

mitigation of impact to the environment |
occurs,

TechnicalFeasibility Feasible. i

Implementability/Logistics Implementable,material and equipment

requirementsare minor for this alternative. I
m

Reduction of Toxicity, No reduction of toxicity, mobility, or
Mobility,and/orVolume volumeof contaminantswould occur as a m

resultof thisremedialalternative. I

Long-term Effectiveness The time required for natural degradation of
TPHS contaminantscannot be predicted,but
is expected to be several decades.

Institutional Requirements None
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F

adjacent to ROM-8, located approximately 3600 feet distant, and the borrow

site for ROM-IO and ROM-12 will be the cut slope adjacent to the airstrip,

located, on average, approximately 6800 feet distant. Upon completion of
the bedding layer, heavy-duty geotextile (16-oz Polyfelt or equivalent)

l will be placed followed in turn by a 60-mil high density poly (HDPE)membrane, another layer of geotextile, and a 12-inch-thick armor layer of

soil. Diversion ditches lined with HDPE membrane or similar Iow-

J permeabilitymaterialwill then be constructedto convey off-siterunoff
around the individual sites.

!
For cost-estimating purposes, it is estimated that the construction

I equipmentused will includea wheel mounted backhoe/frontend loader (Case
680 or equivalent) for excavation of borrow material and diversion ditches;

I a relatively small wheel-mounted front-end loader (Caterpillar glO orequivalent) for site clearing, grading, and spreading of bedding and armor

material;and a 12-cubic-yardend dump truck for haulingborrow materialto

the individual sites and for miscellaneous duties. These types of

equipment have been selected to balance field productivity with air

I transportability. All equipment, materials, and personnel will be flown to
the site from Anchorage. It is estimated that two flights each by L-tO0

l Super Hercules air freighters will be required for transport in and out.
It is estimated that earthworking will require a crew of five, later

I supplemented by two technicians supplied by the geofabric and membranemanufacturer for the installation of these materials. With these estimates

t it is expected that approximatelyi0 to 14 days will be required to
_. construct the surface caps and drainage improvements.

A cost estimate for this alternative appears in Table 5-9. Table 5-10

discusses this alternative in terms of the noncost evaluation criteria.

5.5.2.3 Alternative3A - Excavation/On-SiteThermal Treatment. This

alternative consists of five major steps: shipment of the thermal

:_ treatment unit, equipment setup, excavation of the soil, treatment, and
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Table 5-9. COST SUMMARYFOR ALTERNATIVE 2A - CAPPING
SITES: ROM-I WASTEACCUMULATIONAREA, ROM-IO FORMERTRUCK
FILL STAND, AND ROM-12 FORMERDRUMSTORAGEAREA

Item Quantity Unit Rate Total $
($) |

HeavyEquipmentRental I
Backhoe/front end loader i mo $3,000 $3,000

m

(Case 580 or equivalent)

Front end loader (Caterpillar 910 I mo 3,000 3,000 I
or equivalent)

End dump truck, 12 cy capacity i mo 3,000 3,000 I
(Mack 400 CM or equivalent)

Transportation Charges IFour round trips by Super Hercules 4 round- 18,000 72,000
L-tO0 aircraft to transport trips
equipment, materials and main
construction crew to and from i
Anchorage - Cape Romanzof

Charter flight to transport 2 persons 900 1,800
geotextile/membrane installation
specialists

Anchorage- CapeRomanzof I

Contractor labor costs for L.S. 10,000 10,000
mobilization and demobilization

Site Preparation
(Includes clearing and rough
grading)

Labor costs 50 hr 50/hr 2,500

Equipment Operation costs 30 hr lO/hr 300 I

Placement of 6-in. Bedding Layer,
includesborrowexcavation,
hauling, and backfilling. I

Labor costs i00 hr 50/hr 5,000

Equipment operation costs 60 hr lO/hr 600

4
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Table 5-9. COST SUMMARYFOR ALTERNATIVE 2A - CAPPING
SITES: ROM-/ WASTE ACCUMULATION AREA, ROM-IO FORMERTRUCK
FILL STAND, AND ROM-12 FORMERDRUMSTORAGEAREA (concluded)

I Quantity Total$
Item Unit Rate

($)

I Placement of L6-ez, Geotextile La_ers
Labor costs 75 hr 50)hr 3,750

I " °Material costs (incluGes labor 27,600 ft 2 O,40/ft c 11,040
cost of specialist)

I Placement of 60-mil HDPE MembraneLabor costs 70 hr 50/hr 3,500

I Material costs (includes labor 13,800 ft 2 l.lO/ft 2 15,180cost of specialist)

i Placement of 12-inch Armor LayerLabor costs 200 hr 50/hr i0,000

Equipment Operation Costs 60 hr lO/hr 600

Construction of Lined Surface Water

Diversion Ditches L.S. 8,000 8_000

I SUBTOTAL $153,270

20%CONTINGENCY 30_650
I

CONSTRUCTIONCOSTTOTAL $183,920

I
!
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Table 5-10. EVALUATIONCRITERIASUMMARY FOR ALTERNATIVE2A - CAPPING

Compliance with Cleanup Does not meet the proposed cleanup standard
Standards forTPHsin soil.

m

Protectionof Human Health Surfacemigrationand hydraulicsubsurface I
and the Environment migrationof contaminantswill be

significantlyreducedby the additionof a I
low-permeability cap and surface water |
diversion. Human and wildlife intrusionwill
be deterred by the presence of the cap. m

TechnicalFeasibility Utilizes standardconstructionequipment and I
techniques. Site conditions are amenable.

Implementability/Logistics All constructionpersonnel,equipment,and I
liner materials must be transported to site
by air. Little logisticalsupport currently i
on site. Nearby potential borrow sources and |
access roads are available. No significant
maintenance of remedial systems is expected i

to be requiredwithin 30 years, i

Reduction of Toxicity, Since this alternative does not include
Mobility,and/or Volume treatment,reductionof contaminanttoxicity

and/or volume is not accomplished.
Contaminant mobility is reduced by the cap.

Long-Term Effectiveness Addition of geotextile layers is expected to
be effective in preventing puncturing of
liner. Little risk of liner puncturing due
to human or animal intrusion. Liner ability •
to withstandcold and freeze/thawcycles has
had limited testing. Expected life of liner
is not known but is estimatedto be greater i
than 30 years. Surfacewater diversion is W
expected to be effective for the foreseeable
future. The timerequiredfor natural i
degradation of TPHs is increased by reducing |
surfacewater and air infiltration/gas
exfiltration. While the time for complete
degradation cannot be predicted, it is
expected to be at least many decades.

InstitutionalRequirements None
for Implementation of
Remedial Alternative
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demobilization of the treatment unit. The equipment comes partially

disassembled on four separate trailers. The units would be transported by

I air from Anchorage. Approximately i week is required to assemble the
unit. Operating personnel are supplied with the unit and would be

i responsiblefor assembly.

The contaminated soil would be excavated using equipment contracted

I from Anchorage, with operators. A gas chromatograph would be used on site

to screen soil samplesand guide the excavationwork. Supervising

I personnel would be used to oversee the excavation work and operate the gas
chromatograph.

!
The excavated material would be fed into the low-temperature thermal

I treatment unit at a rate of 7½ tons per hour. The unit would be operated24 hours a day until all the soil is treated, approximately 530 hours. The

unit requires supplementary propane gas fuel, 460 volt 3-phase power, and a

10-gpm water supply. The cost for treatment includes air pollution

abatement equipment.

I
After treatment, the equipment would be disassembled in I week and

i readied for shipment back to Seattle.

I The cost estimate for this alternativeis presented in Table 5-11. Adiscussion of noncost evaluation criteria for this alternative is found in

i Table5-12.

5.5.2.4 Alternative4A - Excavation/On-SiteLandfarming. This alternative

I would involve the following activities. The total volume of contaminated

soil estimated to be present at the three sites (2301 yd3) would be

excavated and spread on site over a plastic-lined pad (approximate pad

dimensions: 220 ft x 220 ft). A gas chromatograph would be used at the

sites to screen soil samples and guide the excavationwork. The excavated

_-_ sites would be backfilled with clean fill obtained elsewhere on site.
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Table 5-11, COST SUMMARYFOR ALTERNATIVE 3A - ON-SITE THERMALTREATMENT
SITES: ROM-I WASTE ACCUMULATION AREA, ROM-IO FORMERTRUCK
FILL STAND, AND ROM-12 FORMERDRUMSTORAGEAREA

Item Quantity Unit Rate Total$
($) I

Labor iExcavation confirmation

sampling/Treatment oversight 480 hr $95/hr $45,600
Soil excavationcontractor 756 hr 50/hr 37,800 I

B
Equipment
Backhoe 2 mo 2,400/mo 4,800 ==
Bulldozer 2 mo 3,000/mo 6,000 •
Loader 2 mo 4,OO0/mo 8,000 i

Dump Truck 2 mo 3,000/mo 6,000
LTTS stand by 1 wk 19,000/week 19,000
Propane tank car rental (7 tanks) 3 mo 9,500/mo 28,500 I
GC for excavation confirmation

sampling 14 day 1,500/day 21,000

ITreatment Costs LTTS operation
(includesoperatinglabor,
per diem.) 4,350 ton 100/ton 435,000

Propanefuel 65,000 gal O.65/gal 42,250

Transportation Costs
LTTSandExcavationequipment •
Air charter 8 round trips 27,000 216,000

Labor transport from

Anchorageroundtrip 5 900 4,500 i
J

Sample Shipment, Cape Romanzof to RMAL
(Excavationconfirmationsampling) 8 coolers 120/cooler g60

Per Diem I
Excavationconfirmationsampling
and treatmentoversight 60 day 10/day 600

Lab AnalysisTPHs 100 samples 75/sample 7_500

SUBTOTAL $ 883,510

20%CONTINGENCY 176,700

TOTAL $i,060,210

RMAL - Rocky Mountain Analytic Lab
LTTS - Low Temperature Thermal Treatment Unit
GC - Gas Chromatograph

i 5-34



i 90275L-TCON-15 8 _I_

Table 5-12. EVALUATION CRITERIA SUMMARYFOR ALTERNATIVE 3A °
EXCAVATION/ON-SITETHERMALTREATMENT

Compliance with Cleanup Meets the proposed cleanup standard for TPHs

D Standards in soil.
Protectlon of Human Health TPHs contamination would be removed from the

and the Environment soil by volatilization,resultinginprotection of human health and the
environment.

! .Technical Feasibility Low temperature thermal treatment units are
not subject to stringent operating condition
requirements since they only need to

I volatilizecontaminantstnotdestroythem.Incinerators and thermal treatment units are

proven technologies in the hazardous waste

I treatmentfield.
Implementability/Logistics Thermal treatment unit not routinely

available in Alaska. Special mobilization

I ofunittoAlaskafrommainlandprobable.All equipment,personnel,and suppliesmust

beflowninandoutofsite.

Reduction of Toxicity, Reduces the toxicity, mobility and volume of
Mobility,and/or Volume the TPHs contaminantsin the soil.

Concentrations of TPHs below proposed
cleanup levels would remain in the soil at
the site.

i Long-termEffectiveness The contaminantsabove proposedcleanupcriteria would be removed from the site
permanently.

InstitutionalRequirements Air emissionsfrom the thermal treatment
unit would be regulated.
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The excavated soils would be spread over the pad to a depth of 18

inches. The soll would be irrigatedto a moist level with a water solution
Icontaining a dilute mixture of inorganic nutrients and a biodegradable

emulsifying agent. The soil would then be rototilled on a biweekly basis, i[
|and irrigated as needed to maintain soil moisture. These activities would

continue through the summer.

!
The initial soil excavation and treatment would be done with equipment

and labor imported from Anchorage. The ongoing soil treatment would be I

done using labor imported from Anchorage. Supervising personnel would

overseeexcavationandthe initialsoiltreatment.

At the beginning and end of the summer treatment, the soils would be

sampled statistically to evaluate the degree of contaminant reduction

achieved during the first summer of treatment. If contaminant levels have

not declined below the proposedcleanup level for TPHs in soils of 100 I

mg/kg, the soils would be coveredwith heavy-dutyblack plastic sheeting,

and active treatment would be suspended until the next summer. The annual

cycle would continue until the target level had been attained. At that

time, the treated soil would be deposited and spread over a suitable

location at the site.

Treatment effectiveness is anticipated to be high due to contaminant

loss through enhanced volatilization and biodegradation. Aeration (through

rototilling) would enhance both forms of contaminant loss, while nutrient

supplements and emulsifier addition would enhance biodegradation in the

contaminated soil. Treatment could be satisfactory in as little as one

summer, although one or more additional seasons of treatment may be

required.

Table 5-13 summarizesthe anticipatedcosts for two summers' treatment

associated with this alternative, and Table 5-14 discusses the noncost

evaluation criteria.

5-36



8 216

i 90275L-T CON-5

Table 5-13. COSTSUMMARYFORALTERNATIVE4A - EXCAVATION/ON-SITE
LANDFARMING. SITES: ROM-I WASTE ACCUMULATIONAREA, ROM-IO
FORMERTRUCK FILL STAND, AND ROM-12 FORMERDRUMSTORAGEAREA

l Item Quantity Unit Rate Total $($)

i FirstYear Costs
Labor

I Soil treatment 240 hr $50/hr $12,000Oversight 176 hr 95/hr 16,720
ExcavationContractor 756 hr 50/hr 37,800

i EquipmentRentalBackhoefor excavation i mo 2,400/mo 2,400
Dumptruckfor hauling 1 mo 4,000/mo 4,000
Bulldozerfor spreading i mo 3,000/mo 3,000

l Loader I mo 3,0OO/mo 3,000GC for confirmationsampling 14 day 1,SO0/day 21,000

l Transportation
Air charter for

equipmenttransport 2 trips 18,000/trip 36,000
Labor transport from Anchorage,
roundtrip 13 900 11,700

9 Sampleshipment,
Cape Romanzofto RMAL 10 coolers 120/cooler 1200

Per Diem OversightLabor 30 day 10/day 300

Materials

Treatmentchemicals 2,301/yd3 22/yd3 50,620
Fuelforequipment 3,500
Chemical distribution system
supplies 1,500

Plasticsheet for landfarmareas 53,843ft2 $0.0432/ft2 2,330
PurchaseRototiller 3,000

Analysis (TPHs)
End-of-yearsampling 20 samples 75/sample 1,500
Excavationconfirmationsampling 100 samples 75/sample 7_500

SUBTOTALFIRSTYEAR $219,070
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Table 5-13. COSTSUMMARYFORALTERNATIVE4A - EXCAVATION/ON-SITE
LANDFARMING. SITES: ROM-I WASTE ACCUMULATIONAREA, ROM-IO
FORMERTRUCK FILL STAND, AND ROM-12 FORMERDRUM STORAGEAREA
(concluded)

Item QuantityUnitRate Total$ I
($)

I

SecondYearCosts I
Labor
Soil Treatment 240 hr $SO/hr $12,000 I
Oversight/Sampling 96 hr 95/hr 9,120 I
Contractorlabor 300 hr 50/hr 15,000

EquipmentRental iBulldozer I mo 3,000/mo 3,000
Loader i mo 3,000/mo 3,000

End dump i mo 3,000/mo 3,000 I

Transportation
Air charter for
equipmenttransport 2 trips IB,OOO/trip 36,000

Air charter transport
treatmentsupplies i trip 9,000/trip 9,000

Labor transport round trip
fromAnchorage 12 900 10,800

Sample shipment, Cape Romanzof
to RMAL 2 coolers 120/cooler 240

Per Diem OversightLabor 14 day 10/day 140

Materials

Treatmentchemicals 2,301/yd3 22/yd3 50,620 i
Equipmentfuel 1,500

Analysis (TPHs)
Start-,End-of-yearsampling 40 samples 75/sample 31000

SUBTOTALSECONDYEAR $156,420

DiscountFactora 0.95

SUBTOTALDISCOUNTEDSECONDYEARCOSTS $148,600

FIRSTYEARCOSTS 219_070

SUBTOTALPROJECTCOSTS $367,670

20%CONTINGENCY 73_530

TOTALPROJECTCOSTS1990BASIS $441,200

a Discount rate of 5%

RMAL - Rocky Mountain Analytic Lab

GC - Gas Chromatograph
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Table 5-14. EVALUATION CRITERIA SUMMARY FOR ALTERNATIVE 4A - EXCAVATION/
ON-SITE LANDFARMING

Compliance with Cleanup Complies with the cleanup standards for TPHs

I Standards insoils.
Protection of Human Health Protection of human health and the

i and the Environment environmentis achievedwhen degradationbelow clean-up levels occurs.

I TechnicalFeasibility Petroleumproductshave been degradedsuccessfully, even in cool climates.
However, duration of remediation will be
longer than in a temperate region.

i Implementability/Logistics Major equipmentand machineryrequiredmust
be imported.

! -Reduction of Toxicity, Reduces toxicity and volume; mobility
Mobility,and/or Volume enhancedwhen TPHs volatilizedand reduced

whenTPHSisbiodegraded.Lowlevelsof
TPHs below cleanup levels may remain in
back-filled soils.

Long-term Effectiveness Effective, contaminants destroyed by
microbial metabolism. Residual TPHs
potentially less mobile, since organic

I materialcreatedbymicrobialactionmaybind the contaminants.

InstitutionalRequirements Air permit may be required, since some
contaminants will be volatilized during
rototilling operation.

|
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4
5.5.3 Operable Unit B

This operable unit is for ROM-IS Large Fuel Spill, The contaminated
IIsoil here is undisturbed native tundra. The estimated total volume of

contaminated soil is 9797 yd3. I
Ill

5.5.3.1 Alternative IB - No Action/Institutional Controls. This

alternative consists of fencing the contaminated site as an institutional I
control to deter people and wildlife from entering, Natural degradation of

hydrocarbons is expected to occur, although slowly, due to the short summer I

seasonwhen the averagehigh temperatureis approximately50°F.

Fence materials would be transportedfrom Anchorage. The linear feet I

of fencingwas calculatedfrom the areal extent of contaminationpresented i

qin the RI discussion. The fence would be installed using imported labor.

A cost estimate is given in Table 5-15. Table 5-16 discusses this

alternative in terms of the noncost evaluation criteria.

I
5.5.3.2 Alternative 2B - In Situ Enhanced Biodeqradation. This

alternativewould involve the following activities. The contaminated i

tundra area would be sprayed on an annual basis during the start of summer

season with a dilute solution of emulsifierand on a biweekly basis during •
Ithe summer with a solution of inorganic nutrients. The soil treatment

would be done using imported labor. Supervising personnel would oversee i
the first treatment application and collection of samples at the start and •

end of each summer. The nutrient/emulsifiersolutionwould be sprayedfrom

the high-elevation end of the spill area using a pump-and-hose system.

Irrigation activities would only wet the affected soils, not saturate

them. Emphasis would be placed on irrigating those areas within the site

exhibiting indications of excessive contamination (i.e., dead vegetation),

and the surface flow channels through which the spilled fuel originally

passed. It is assumed that 4 months of treatment would be conducted each

year.
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Table 5-15. COSTSUMMARYFORALTERNATIVEIB - NOACTION/INSTITUTIONAL
CONTROLS, SITE: RON-1S LARGE FUEL SPILL

Item Quantity UnitRate Total$

I ($)

i LaborFence installation 400 hr $50/hr $20,000

i EquipmentDrill rig on crawler 3 wk 2,450/wk 7,350
Air compressor 3 wk 300/wk 900
Concretemixer 3 wk 140/wk 420

I Pickuptruck 3 wk 250/wk 750
Material

I 1800 linearfeet of 1,800 LF 8/LF 14,400chainlink fence,
posts, and ,concrete

Transportation
Aircharterto transport 1 18,000 18,000
equipment and materials
to site

Airchartertoremove 1 9,000 g,o00
equipment from site

Roundtriplabor 2 900 1_800

i fromAnchorage
SUBTOTAL $72,620

I 20%CONTINGENCY 14_520
TOTAL $87,140
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Table 5-16. EVALUATIONCRITERIA SUMMARYFORALTERNATIVEIB - NOACTION/
INSTITUTIONAL CONTROLS

Compliance with Cleanup Does not meet the proposed cleanup standard

Standards forTPHsinsoil. I

Protection of Human Health Human access and access of large wildlife
and the Environment would be deterred by fencing, but no other

mitigationof impactto the environment I
Occurs.

TechnicalFeasibility Feasible. I

Implementability/Logistics Implementable,materials and equipment

requirementsare minor for this alternative.
m

Reduction of Toxicity, No reduction of toxicity, mobility, or
Mobility,and/orVolume volume of contaminantswould occur as a

result of this remedial alternative.

Long-term Effectiveness The time required for natural degradation of
TPHs contaminants cannot be predicted, but
is expected to be several decades.

InstitutionalRequirementsNone
for Implementation of qRemedial Alternative
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the first summer of treatment in this area would be assessed by performing

I a statistically designed sampling program where soil samples would be
collected and analyzed for TPHs. Observations of revegetation would also

I be recorded. Treatmentin the area would continue each summeruntil theconcentration of TPHs declined below the proposed cleanup level of 100

mg/kg.

Treatment effectiveness is difficult to predict. Since the treatment

I is applied to the surface of the tundra, subsurface contamination may
persist for extended periods because this treatment approach does very

I little with respect to enhancing subsurface microbial activities. In the
cost analysis, it is assumed that 5 years of treatment would be necessary

to restorethis area.

A cost estimate for this alternative appears in Table 5-17. A

discussion of the noncost evaluation for this alternative is found in Table

5-18.

5.5.4 Operable Unit C

This operable unit is ROM-8 Old Landfill. At this site, the soil is

contaminated with TPHs and in addition the surface water runoff is

contaminated with PCBs and TPHs. The estimated total volume of

contaminatedsoil is 11,526 yd3. The surfacearea of the site (horizontal

projection) is approximately 50,000 ft2. The quantity of surface water

runoff is not well-defined,though an estimateof 50 gpm is used in this

_ report. This run off is assumed to occur for 4 months during the summer

period of each year.

5.5.4.1 AlternativeIC - No Action. This alternativeconsistsof fencing

the contaminated sites to deter people and animals from entering. Natural

degradation of TPNs is expected to occur, although slowly due to the short

summer season when the average high temperature is approximately 50°F.
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Table 5-17. COST SUMMARYFOR ALTERNATIVE 2B - IN SITU ENHANCED
BIODEGRADATION. SITE: ROM-IS LARGE FUEL SPILL

Item Quantity Unit Rate Total $

($) I

Recurring Yearly Costs For ROM-ISLarge Spill Site
aLabor

Soil treatment 240 hr $50/hr $12,000

Supervision/sampling 16 hr 95/hr 1,520 I

Transportation
Sample shipment, 2 coolers 120/cooler 240 i

Cape Romanzof to RMAL |

Roundtriplabor l
fromAnchorage 11 900 9,900 I

Airchartershipment i 9,000 9.000
of treatment chemicals

Materials
Treatmentchemicals 9.797 yd3 22/yd3 215,530

Lab Analysis (TPHs) 14 samples 75/sample 1_050

YEARLYTOTAL $249,240 ]

Presentcost discount factor for 5-yearprogram 4.42

1990 Presentcost of 5-yearprograma $1,101,640

One Time First Year Initial Costs

Labor

Supervision 16 hr 95/hr 1,520
Sampling 16 hr 50/hr 800

Transportation
Roundtriplabor 2 900 1,800

from Anchorage

Sample shipment, 1 cooler 120/cooler 120
Cape Romanzof to RMAL
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Table 5-17. COST SUMMARYFOR ALTERNATIVE 2B - IN SITU ENHANCED
BIODEGRADATION. SITE: ROM-1S LARGE FUEL SPILL (concluded)

Item Quantity UnitRate Total$

I ($)

I Lab Analysis (TPHs) 14 samples 75/sample 1,050
Initial Expenses for

I EquipmentandSupplies i_500

SUBTOTAL $i,108,430

I 20%CONTINGENCY 221,690

I TOTALPROJECTCOSTS1990BASIS $1,330,120

a Present worth of annuity, continuous compounding equals fern-l)

I wheren = 5 years andr = 5%. rern '

!
!

!
|
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Table 5-18. EVALUATION CRITERIA SUMMARYFOR ALTERNATIVE 2B - IN SITU
ENHANCED BIODEGRADATION

Compliance with Cleanup If effectively implemented, meets proposed

Standards cleanupstandardsforTPHsin soils. I

Protection of Human Health Protective of human health, minimal impact
and the Environment to native tundra occurs during treatment. II

Protectionof the environmentis achieved •
when degradation below cleanup levels

I

OCCURS.

TechnicalFeasibility Petroleumproductshave beendegraded suc- U
cessfully by in situ biodegradation, even in
cool climates. However, duration of remedi- •
ation will be longer than in a temperate
region, and final effectiveness is not
known.

Implementability/Logistics Minimalequipmentand chemicals are required •
for this technology.

Reductionof Toxicity, Reducestoxicity and volume;mobility may be II
Mobility,and/or Volume enhancedby irrigation. Low levels of TPHs

below cleanup level may remain in soils.

Long-termEffectiveness If effective,contaminantsare destroyed by
microbial metabolism. Residual TPHs
potentially less mobile, since organic
material created by microbial action may
bind the contaminants.

Institutional Requirements None required.

I
!
!

m
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Fence material would be transported from Anchorage. The linear feet of

i fencing was estimated from information about areal extent of contamination
presented in the RI report. The fence would be installed using imported

i labor.

I In addition, periodic sampling and analysis of the surface water runoffwould be conducted. The sampling would occur annually for I0 years.

i A cost estimate appearsin Table 5-19. Table 5-20 discussesthis
alternative in terms of the noncost evaluation criteria.

!
5.5.4.2 Alternative 2C - Capping with Hydraulic Controls. This

I alternative includes the installation of a low-permeability surface cap and
improvements of the surface drainage of the site by lining with low

permeability materials the existing roadside installation ditch andconstructing additional lined diversion ditches around the landfill.

Considerable effort will be required to prepare the site for

installation of the surface cap: the landfill will be consolidated by

collecting ravelled material (soil and debris) from beyond the toe of the

fill slopes and replacing it on the surface of the lower level of the

landfill. Miscellaneous oversized rocks and debris such as drums and scrap

metal that obstruct placement of the cap will be compacted or entirely

removed. The surface of the landfill will be rough graded to flatten piles

of material and backfill major depressions. Consolidation, clearing, and

rough grading of the landfill will be followed by the backfilling of borrow

material to form a bedding layer of a nominal thickness of 12 inches. This

nominal thickness is expected to be required to compensate for loss of

finer-grained borrow material through voids between the rocky surface

material at the landfill, to completely cover its rough topography, and to

achieve the proper fine grade across the landfill for efficient surface

drainage. The borrow source for the bedding and armor material will be the
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Table 5-19. COST SUMMARY FOR ALTERNATIVE1C - NO ACTION/INSTITUTIONAL
CONTROLS. SITE: ROM-8 OLD LANDFILL

Item Quantity UnitRate Total$

($) 1

RecurringYearlyCostsforSurface I
Watering Monitoring I

Labor
Sample collection 16 hr $95/hr $1,520 I

Transportation
Round trip labor
from Anchorage I r.t. 900 900
Sample shipment Cape Romanzof
to RMAL I cooler 120/cooler 120

Lab Analysis
TPHs 2samples 95 190
PCBs 2samples 333 670

YEARLYTOTAL $3,400

PresentCost Discount factor
forlO-yearprogram 7.87

1990 PresentCost ofa
lO-yearprogram $26,760

Labor
Fence installation,2 people 370 hrs 50/hr 18,500

Equipment
Drill rig on crawler 3 weeks 2,450/wk 7,350
Air compressor 3 weeks 3OO/wk 900
Concretemixer 3 weeks 140/wk 420
Pickup truck 3 weeks 250/wk 750

Material
1650 linear feet of 1,650 LF 8/LF 13,200

chainlink fence,
posts, and concrete

Transportation
Aircharterto transport 1 18,000 18,000

equipment and materials
to site
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Table 5-19. COST SUMMARY FOR ALTERNATIVE1C - NO ACTION/INSTITUTIONAL
CONTROLS. SITE: ROM-8 OLD LANDFILL (concluded)

Item Quantity UnitRate Total$

I ($)

I Air charterto remove I 9,000 9,000equipment from site

U Roundtriplabor 2 900 1,800from Anchorage

SUBTOTAL $96,680
|
_ 20%CONTINGENCY 19,340

TOTAL $116,020

apresent worth of annuity, continuous componding equals (ern-1), where
n=10years and r=%5 rern

RMAL-Rocky Mountain Analytic Lab

_)

5-49



8 229 i

90275L-T CON-11

Table 5-20. EVALUATION CRITERIA SUMMARYFOR ALTERNATIVE 1C - NO ACTION/
INSTITUTIONALCONTROLS

Compliance with Cleanup Does not meet the proposed cleanup standard
Standards forTPHsin soilor forPCBsandTPHsin I

surface water. !

Protectionof Human Health Human access and access of large wildlife
and the Environment would be deterred by fencing, but no other

mitigation of impact to the environment
OCCURS.

Technical Feasibili±y Feasible.

Implementability/Logistics Implementable,materials and equipment
requirements are minor for this alternative.

Reductionof Toxicity, No reductionof toxicity,mobility, or
Mobility,and/or Volume volume of contaminantswould occur as a

result of this remedial alternative.

Long-term Effectiveness The time required for natural degradation of
TPHs contaminants cannot be predicted, but
is expected to be severaldecades.

InstitutionalRequirementsNone i
for Implementation of
Remedial Alternative
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nearby excavation exploited as the original source of the landfill cover
material. Upon completion of this bedding layer, a cushion layer of heavy-

I duty geotextile (16-oz Polyfelt or equivalent) will be placed followed in
turn by a 60-mil HDPE membrane, another layer of geotextile, and a 12-inch-

I thick armor layer.

The existing roadside installation ditch that has been identified as an

apparent source of leachate-producing surface and relatively shallow

groundwaterto the landfillwill be enlargedas necessaryand lined with

HDPE membrane or similar low-permeability material in the vicinity of the

landfill. Additional lined ditches will be constructed as needed to divert

surface flows around the landfill.

For cost-estimating purposes, it is expected that the construction

equipment used will include a wheel-mounted backhoe/front end loader (Case

580 or equivalent) for excavation of borrow material and diversion ditches

J and miscellaneous site preparation; a relatively small wheel-mounted front-
end loader (Caterpillar 910 or equivalent) for site preparation, grading,

spreading of backfill and supplemental borrow excavation; and a 12-ton

truck for miscellaneous hauling duties. This equipment is expected to

balance field productivity with air transportability. All equipment,

materials, and personnel will be flown to the site from Anchorage. It is

estimated that two Flights each way by Super Hercules air freighters will

be required for equipment and material transport. It is expected that

earthworking will require a crew of four, later supplemented by three

technicians supplied by the manufacturer of the geofabric and membrane for

installation of these materials. With these estimates it is expected that

approximately 20 days will be required to complete construction of the

surface cap and drainage improvements.

A cost estimate for this alternative appears in Table 5-21. Table 5-22

discussesthis al_ernativein terms of the noncostevaluationcriteria.

)
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Table 5-21. COST SUMMARY FOR ALTERNATIVE2C - CAPPING WITH HYDRAULIC 8 1
CONTROL. SITE: ROM-8 LANDFILL

Item Quantity UnitRate Total$
($)

Heavy Equipment Rental
Backhoe/frontend loader 1 mo $3,000 $3,000
(Case 580 or equivalent)

Frontend loader(Caterpillar910 1 mo 3,000 3,000
or equivalent)

Enddumptruck,6 cy capacity 1 mo 2,500 2,500
(Mack 300 CF or equivalent)

Transportation Charges
Fourroundtripsby Super 4 round- 18,000 72,000
HerculesL-IO0aircraft trips
to transport equipment,
materials, and main construction
crew to and from Anchorage
Cape Romanzof

Charterflightto transport 3 persons 900 2,700
geotextile/membraneinstallation
specialists to and from
Anchorage - Cape Romanzof

Contractorlaborcostsfor L.S. 8,000 8,000
mobilization and demobilization

Site Preparation
(Includes consolidation, clearing,
rough grading)
Labor costs 160 hr 50/hr 8,000
Equipmentoperationcosts 96 hr lO/hr 960

Placement of 12-in. Bedding Layer
(includesborrowexcavation
and backfilling, no haul required.).
Labor costs 260 hr 50/hr 13,000
Equipmentoperationcosts 130 hr 10/hr 1,300
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Table 5-21. COST SUMMARYFOR ALTERNATIVE 2C - CAPPING WITH HYDRAULIC
CONTROL. SITE: ROM-8 LANDFILL (concluded)

i I

Item Quantity Unit Rate Total $

I ($)

I Placement of 16-oz. Geotextile LayersLabor costs 135 hr 50/hr 6,750

Material costs (includes labor i00,000 ft 2 O.40/ft 2 40,000

I cost of specialist)

Placement of 60-mil HDPE Membrane

m Labor costs 190 hr 50/hr 9,500

Materialcosts (includeslabor 50,000 ft2 1.10/ft2 55,000

m cost of specialists)
Placement of 12-inch Armor Layer
Labor costs 260 hr 50/hr 13,000

m 130 hr IO/hr 1,300Equipment costs

Constructionof Lined SurfaceWater
DiversionDitches L.S. 15,000 15_000

SUBTOTAL $255,010

m 20%CONTINGENCY 51_000

m CONSTRUCTIONCOSTTOTAL $306,010
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Table 5-22. EVALUATIONCRITERIASUMMARY FOR ALTERNATIVE2C - CAPPINGWITH
HYDRAULIC CONTROLS

Compliancewith Cleanup Does not meet the proposed cleanup standard
Standards forTPHsin soil. Willreducegenerationof •

surface water leachate contaminated with
TPHs and PCBs.

Protectionof Human Health Surface migration and hydraulic subsurface I
and the Environment migration of contaminants will be

significantly reduced by the addition of a
low-permeabilitycap and surfacewater
diversion. Human and wildlife intrusion |

will be deterred by the presence of the cap.
m

TechnicalFeasibility Utilitizesstandardconstructionequipment I
and techniques. While technically feasible,
the present condition of the landfill will
require significantimprovementprior to
installing the surface cap.

|

Implementability/Logistics All constructionpersonnel,equipment,and |
liner materials must be transported to site I

by air. Little logistical support currently
on site. Nearby potentialborrow sources and
access roads are available. No significant F-
maintenanceof remedial systems is expected
to be required within 30 years.

Reduction of Toxicity, Since this alternative does not include
Mobility,and/or Volume treatmentof soils, reductionof toxicity

and/or volume is not accomplished. Volume of
surface water leachate contaminated with TPHs
and PCBs will be reduced.
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Water Leachate. This alternative is the same as Alternative 2C with the

additional feature of collection and treatment of surface water leachate
from the landfill. The leachate collection system will consist of a

I network of lined drainage ditches located immediately adjacent anddowngradient of the landfill. These ditches will drain to a central

i collection sump and collected leachate will then be pumped to an on-sitetreatment facility.

I Utilizing the same equipment and personnel as described for Alternative
2C, approximately 25 days will be required to complete construction of the

surface cap, drainage improvements, and leachate collection systems.

The treatment system will consist of fixed beds of granular activated
carbon (GAC). Two cannisters each containing 2000 pounds of carbon will be

I used. A submersible pump located in the collection sump will pump the

collected leachate through the series of two carbon units. The GAC will

remove the organic compounds present, primarily TPHs in addition to the

small amounts of PCBs, before discharge of the treated water by reinjection

or surface disposal at the site. Approval from ADEC will be required.

I
The treatment system would only be operated for four months during the

summer season of each year. It is assumed that contract personnel from
Anchorage would service the system on a monthly basis during this period to

perform any required maintenance and to collect samples for verification oftreatment system performance. In addition, as the GAC becomes saturated

with organic compounds it will require replacement. The spent GAC must be

removed, placed in drums, and shipped to an approved facility for

regeneration. Fresh GAC must be shipped to the site to replace the spent

i material. The estimates for rate of GAC use are based on an estimated

leachateflow of 50 gpm for 4 months each year and concentrationsof 2 mg/L

TPHs and 3 _g/L PCBs.
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It is not known for how long the leachate treatment would have to

continue, until the hydraulic controls have largely eliminated the flow.

It is assumedfor the cost estimatethat the treatmentsystem would require •
ioperation for a 10-year period.

A cost estimate for this alternativeappears in Table 5-23. Table 5-24 I

discussesthis alternativein terms of the noncostevaluationcriteria. •
l

5.5.5 Operable Unit D

This operableunit is ROM-3 FormerShop Area. The soil at this site, I
l

which consistsof fill and debris from disposal of site structures,is

contaminated with TPHs. The estimated total volume of contaminated soil is •

2104 yd 3. The surface area of the site is approximately 12,600 ft2. |

5.5.5.1 Alternative 1D - No Action. This alternativeconsists of fencing r

the contaminated sites to deter people and wildlife from entering. Natural

degradationof hydrocarbonsis expected to occur, although slowly, due to I

the short summer season when the average high temperature is approximately

50°F.

Fence material would be transportedfrom Anchorage. The linear feet of |

fencingwas estimatedfrom the areal extent of contaminationestimate

presentedin the RI discussion. The fence would be installedusing |
|imported labor.

A cost estimate is given in Table 5-25. Table 5-26 discussesthis I
alternativein terms of the noncostevaluationcriteria.

I
5.5.5.2 Alternative 2D - Cappinq. This alternative includes the

construction of a low-permeabilitysurface cap and surface water diversion
!ditches.
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Table 5-23. COST SUMMARYFOR ALTERNATIVE 3C - CAPPING WITH COLLi_-
AND TREATMENT OF SURFACE WATER LEACHATE
SITE: ROM-8 LANDFILL

I Item Quantity Unit Rate Total $(S)

Construction of Cap and Collection System

Heavy Equipment Rental
Backhoe/front end loader (Case 580 i mo. $3,000 $3,000
or equivalent)

I Front end loader (Caterpillar 910 i mo. 3,000 3,000
or equivalent)

I End dumptruck, 6 cy capacity I mo. 2,500 2,500
(Mack 300 CF or equivalent)

I Transportation Charges

Four round trips by Super Hercules 4 r.t. 18,000 72,000

L-IO0 aircraft to transport

equipment, materials, and main
constructin crew to and from
Anchorage-Cape Romanzof

Charter flight to transport 3 r.t. 900 2,700
geotextile/membrane installation

I specialiststo and from
Anchorage-

Cape Romanzof

I Contractorlaborcostsfor L.S. 8,000 8,000mobilization and demobilization

i Site Preparation(Includes consolidation, clearing,
and rough grading)

I Labor costs 160 hr 50/hr 8,000

Equipment operation costs 96 hr lO/hr 960
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4Table 5-23. COST SUMMARYFOR ALTERNATIVE 3C - CAPP[_S U[_ CC_LE]T--'_
AND TREATMENT OF SURFACE WATER LEACHATE
SITE: ROM-8 LANDFILL (continued)

Item Quantity Uni_$_ate Total S I

Placement of 12-in Bedding Layer I
(Includes borrow excavation and
backfilling, no haul required)

Labor costs 260 hr $50/hr $13,000 •

Equipment operation costs 130 hr lO/hr 1,300 I
i

Placement of 16-oz. Geotextile Layers

Labor costs 135 hr 50/hr 6.750 i

Material costs (includes labor 100,000 ft 20.40/ft 2 40,000 n

costof specialists) I

Placement of 60-mil HDPE Membrane
am

Labor costs 190/hr 50/hr 9,500 p

iMaterial costs (includes labor 50,000 ft 2 l.lO/ft 2 55,000
cost of specialists)

Placement of 12-inch Armor Layer

Labor costs 260 hr 50/hr 13,000 •

Equipment costs 130 hr lO/hr 1,300 Iaim

Construction of Lined Surface

Water Diversion Ditches L.S. 15,000 15,000 •

Construction of Surface Water
Leachate Collection Ditches
andSump(pump,piping and D
other utilities not included) L.S. i0,000 i0_000 l

SubtotalCapandCollection
SystemInstallation $265,010
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N T" _Table 5-23. COSTSUMMARYFORALTEPA,_V_ 3C C,aPP[NGWITH COLLECTrOU
AND TREATMENT OF SURFACE WATER LEACHATE
SITE: ROM-8 LANDFILL (continued)

I Item Quantity Unit Rate Total $($)

I Construction of Treatment System

I LaborConstruction Contractor 160 hr S50/hr $8,000
Oversight 80 hr 95/hr 7,600

I Transportation(equipment and materials
included in transportation

I costs for construction of cap)
Round trip labor from

i Anchorage 4 r.t. 900 3,600
Materials (GACunits, pump,
piping, instr.uments, electrical 15,000

I Subtotal Treatment System

Installation $34,200

Recurring Yearly Costs for
Treatment System Operation

I Labor
Operationand Maintenance 80 hr $50/hr $4,000

m TransportationRound trip labor
fromAnchorage 4 r.t 900 3,600

m SampleShipmentCape
Romanzofto RMAL 4 coolers120/cooler 480

I MaterialsReplacementof GAC 350 Ibs 8/Ib 2,800
(including new carbon

i regenerationof spent

carbon, freight, and
labor for replacement)
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Table 5-23. COST SUMMARYFOR ALTERNATIVE 3C - CAPPING WITH COLLECTION
AND TREATMENTOF SURFACE WATERLEACHATE
SITE: ROM-8 LANDFILL (concluded)

Item QuantityUnitRate Total$ •
($)

UtilitiesElectricity 1100kw-h $0.15 $165 n

Lab Analysis
TPHs 12samples 75 900 •
PCBs 12samples 333 4,000 I

YearlyTotal $15,945 I
i

Presentcost discount factor

for10-yearprogram 7.87 •

Presentcostof 30-yearprograma $125,490

SUBTOTALPROJECTCOSTS $424,700 I

20%Contingency 84,940

TOTAL 1990 COST FOR INSTALLATION
AND IO-YEAROPERATION $509,640

I
a Present worth of annuity, continuous compounding equals (ern-l) where
n = 30yearsandr = 5%. r ern

RMAL- RockyMountainAnalyticalLaboratory
GC - Gas Chromatograph

!
I
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Table 5-24. EVALUATION CRITERIA SUMMARYFOR ALTERNATIVE 3C - CAPPING
WITH COLLECTION AND TREATMENTOF SURFACE WATER LEACHATE

Compliance with Cleanup Does not meet the proposed cleanup standard

I Standards forTPHsin soil. Willachievetheproposedcleanup standard for PCBs and TPHs in water.

I Protectionof Human Health Surface migration and hydraulic subsurfaceand the Environment migration of contaminants will be signifi-
cantly reduced by the addition of a Iow-

I permeabilitycapandsurfacewaterdiver-sion. Leachate produced will be collected
and treated. Human and wildlife intrusion
will be deterred by the presence of the cap.

I TechnicalFeasibility Utilizes standard construction equipment and
techniques. While technically feasible, the

I presentconditionof the landfillwillrequire significant improvement prior to
installing the surface cap.

I Implementability/Logistics constructionpersonnel,equipment,
All and
liner materials must be transported to site
by air. Little logistical support currently

I onsite. Nearbypotentialborrowsourcesand

access roads are available. Maintenance of
treatment system for 10 years at remote site
will be problem.

Reduction of Toxicity, This alternative does not include treatment
Mobility,and/or Volume for TPHs contaminationin soil so reduction

I of contaminanttoxicityand/or volume is notaccomplished. The hydraulic controls reduce
the mobility of the contaminants. For sur-

I facewaterleachate,PCBsandTPHscontaminants will be completely removed from
water by adsorption onto GAC. Subsequent

i thermalregenerationofGACwillleadtototal destruction of these contaminants.

!

i
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Table 5-24. EVALUATION CRITERIA SUMMARY FOR ALTERNATIVE 3C - CAPPING WITH

COLLECTION AND TREATMENT OF SURFACE WATER LEACHATE (concluded)

Long-Term Effectiveness Addition of geotextile layers is expected to
be effective in preventing puncturing of •
liner. Little risk of liner puncturing due
to human or animal intrusion. Liner ability

to withstand cold and freeze/thaw cycles has •
had limited testing. Expected life of liner i
is not known but is estimated to be greater
than 30 years. Surface water diversion sys- i

tems is expected to be effective for the i
foreseeable future, The time required for
degradation of TPHs is increased by reducing
surface water and air infiltration/gas exfil-
tration. While the time for complete degra- m
dation cannot be predicted, it is expected to
be at least many decades. Properly main- •
tained, the leachate collection and treatment |
system will continue to meet cleanup stan-
dards for PCBs and TPHs in water until the

leachate flow is minimized by the hydraulic i
control system.

Institutional Requirements Reinjection or on-site disposal of treated
for Implementation of leachate will require approval of Alaska
Remedial Alternative Department of Environmental Conservation.

I
I
1
I
I
I
!

1
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Table 5-25. COSTSUMMARYFORALTERNATIVEID - NOACTION/INSTITUTIONAL
CONTROLS. SITE: ROM-3 FORMERSHOP AREA

Item Quantity Unit Rate Total $

i ($)

I LaborFence installation,2 people 100 hours $50/hr $5,000

i EquipmentDrill rig on crawler 1 week 2,450/wk 2,450
Air compressor 1 week 300/wk 300
Concretemixer 1 week 140/wk 140

I Pickup truck 1 week 250/wk 250
Material

I 450 linear feet of 450 LF 8/LF 3,600chainlink fences
posts, and concrete

i Transportation
Aircharterto transport I 18,000 18,000

equipment and materials
to site

Airchartertoremove 1 9,000 9,000

i equipmentfrom site
Roundtriplabor 2 900 1_800

from Anchorage

SUBTOTAL $40,540

i 20% CONTINGENCY 8_ii0
TOTAL $48,650

I
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Table 5-26. EVALUATION CRITERIA SUMMARY FOR ALTERNATIVE ID - NO ACTION/
INSTITUTIONAL CONTROLS

Compliance with Cleanup Does not meet the proposed cleanup standard

Standards forTPHsinsoil. I
I

Protection of Human Health Human access and access of large wildlife
and the Environment would be deterredby fencing,but no other •

mitigation of impact to the environment |
Occurs.

TechnicalFeasibility Feasible. Ii

Implementability/Logistics Implementable,material and equipment

requirements are minor for this alternative, i
m

Reduction of Toxicity, No reduction of toxicity, mobility, or
Mobility,and/or Volume volume of contaminantswould occur as a m

result of this remedial alternative, i

Long-term Effectiveness The time required for natural degradation of
TPHs contaminantscannot be predicted, but i
is expected to be many decades.

Institutional Requirements None

I
i
[
I
I
I
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layer of soil and rock will be placed and fine-graded. The borrow site for

the bedding and armor materialwill be the existing borrow area near the
ROM-8 landfill, approximately 4200 feet distant. Upon completion of the

bedding layer, a cushion layer of heavy duty geotextile (16-oz. Polyfelt or
equivalent) will be placed, followed in turn by a 60-mil HDPE membrane,

another layer of geotextile, and a 12-inch-thick armor layer. Diversionditches lined with HDPE membrane or similar low-permeability materials will

I then be constructed to convey runoff around the site.

For cost-estimating purposed, it is estimated that the same equipment

and personnel as described for Alternative 2A will be used. With these
estimates, it is expected that approximately 14 days will be required to

complete construction of the surface cap and drainage improvements.

I A cost estimate for this alternative appears in Table 5-27. Table 5-28

discussesthis alternativein terms of the noncostevaluationcriteria.

5.5.6 Comparison of Remedial Alternatives

In this section, the remedial alternatives for each operable unit are

I compared on the basis of technical, environmental, human health,
institutional,and economiccriteria outlined in the AFOEHL/TSmanual.

I This section summarizes information presented individually for each
alternative earlier in this chapter. A summary of costs for all remedial

alternativesis given in Table 5-29.

I 5.5.6.1 OperableUnit A.Technical Analysis. The order of technical feasibility and

implementability for this operable unit, from most to least favorable, is

I 1A (No Action), 2A (Capping),4A (Excavation/Landfarming),3A (Excavation/

Thermal Treatment). Implementation of Alternative 1A (No Action) is

straightforward.
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Table 5-27. COSTSUMMARYFOR ALTERNATIVEZD - CAPPING
SITE: ROM-3 FORMERSHOPAREA

Item QuantityUnitRate Total$

($) I

HeavyEquipmentRental •
I

Backhoe/frontend loader (Case 580 I mo $3,000 $3,000
orequivalent) -_

iFrontend loader(Caterpillar910 I mo 3,000 3,000
or equivalent)

Enddumptruck,12cycapacity I mo 3,000 3,000 I
(Mack 400 CM or equivalent)

TransportationCharges 1

Four roundtripsby Super Hercules 4 r.t. 18,000 72,000
L-IO0aircrafttotransport I
equipment, materials, and main I
construction crew to and from

Anchorage-Cape Romanzof

Charterflightto transport 2 r.t. 900 1,800

geotextile/membraneinstallation I
specialists to and from Anchorage-
Cape Romanzof

Contractorlaborcostsfor L.S. 10,000 10,000 I
mobilization and demobilization

SitePreparation I(Includes clearing
and rough grading)

Labor costs 40 hr 50/hr 2,000 I

Equipmentoperationcosts 16 hr 10/hr 160

I
i
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Table 5-27. COST SUMMARYFOR ALTERNATIVE 2D - CAPPING
SITE: ROM-3 FORMERSHOPAREA (concluded)

i Item Quantity Unit Rate Total $($)

I Placementof 6-in Bedding Layer(Includes borrow excavation,
hauling and backfilling)

_I Laborcosts 40 hr 50/hr 2,000

Equipmentoperationcosts 24 hr 10/hr 240

Placementof 16-oz.Geotextile Layers

I Labor costs 70 hr 50/hr 3,500
Materialcosts (includeslabor 25,200 ft2 0.40 10,080

i costof specialists)
Placement of 60-mil HDPE Membrane

Q Labor costs 65 hr 50/hr 3,250
Materialcosts (includeslabor 12,600 ft2 1.10/ft2 13,860

i costof specialists)
Placement of 12-inch Armor Layer

I_ Labor 80 hr 50/hr 4,000

EquipmentCost 48 hr lO/hr 480

i Constructionof Lined Surface

WaterDiversionDitches L.S. 3,000 3_000

I SUBTOTAL $135,370

i 20%CONTINGENCY 27_070
CONSTRUCTIONCOSTTOTAL $162,440

i
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Table 5-28. EVALUATION CRITERIA SUMMARYFOR ALTERNATIVE 2D - CAPPING

Compliance with Cleanup Does not meet the proposed cleanup standard
Standards for TPHsin soil.

iProtection of Human Health Surface migration and hydraulic subsurface
and the Environment migration of contaminants will be signifi-

cantly reduced by the addition of a low- I
permeability cap and surface water diver- |
sion. Human and wildlife intrusion will be

deterredby the presenceof the cap. i
|Technical Feasibility Utilizes standard construction equipment and

techniques. Surface conditions are amenable.
_m

Implementability/Logistics All constructionpersonnel,equipment,and I
liner materials must be transported to site
by air. Little logisticalsupport currently
on site. Nearby potential borrow sources and |
access roads are available. No significant
maintenance of remedial systems is expected

to be required within 30 years. I

Reduction of Toxicity, Since this alternative does not include
Mobility, and/or Volume treatment,reductionof contaminanttoxicity lib

and/or volume is not accomplished. Contami-
nant mobility is reduced by the cap.

Long-Term Effectiveness Addition of geotextile layers is expected to
be effective in preventing puncturing of
liner. Little risk of liner puncturing due
to human or animal intrusion. Liner ability •
to withstandcold and freeze/thawcycles has l

had limited testing. Expected life of liner
is not known but is estimatedto be greater 1
than 30 years. Surface water diversion is |
expected to be effective for the foreseeable
future. The time requiredfor natural I
degradation of TPHs is increased by reducing |
surfacewater and air infiltration/gas
exfiltration. While the time for complete
degradationcannotbe predicted,it is
expectedto be at least many decades.

InstitutionalRequirementsNone I
for Implementation of
Remedial Alternative
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Table 5-29. SUMMARYOF REMEDIAL ALTERNATIVE COSTS

Alternative Cost($)

i IA - No Action $65,580

I 2A - Capping 183,920
3A - Excavation/On-site Thermal Treatment 1,060,210

I - Landfarming 441,200
4A On-site

IB- NoAction 87,140

I 2B - In Situ Enhanced Blodegradation 1,330,120

I IC - No Action 116,020
2C - Capping/Hydraulic Controls 306,010

I 3C - Capping/Collection and Treatment Surface Water 509,640

ID- NoAction 48,650

II 2D - Capping 162,440Note: Costs are rounded to hundreds of dollars. These costs are presented
as January 1990 dollars.

I
I
I
I

i
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Alternative 4A (Excavation/Landfarming) can be done with materials and

equipment which are imported from Anchorage. Landfarming of TPHs-

contaminated materials has been done for manyyears. M

Alternative 2A (Capping) involves the logistics of moving the cap III

|materials to the site. The long-term effectiveness of the cap is uncertain

since there is limited experience with the effect of freeze/thaw cycles on

syntheticcapintegrity. I

Alternative 3A (Excavation/Thermal Treatment) would involve shipment of I
im

the thermal treatment unit to the site. The basis of technology for

volatilizing the hydrocarbons is proven, and is not significantly affected i

by site conditions. The logistics of transporting the required equipment

andpropanefuelto thesitewillbe difficult. I

Environmental and Human Health Analysis. Alternatives 3A (Excavation/

Thermal Treatment) and 4A (Excavation/Landfarming) meet the proposed m

cleanup standard for TPHs in soil. For Alternative 3A (Excavation/Thermal

Treatment), the TPHs would be removed from the soil immediately after

excavation. Alternative 4A (Excavation/Landfarming) would probably reduce

TPHscontaminants in the soil within 2 years or more. No adverse

environmental effects are expected from these treatments as long as

excavatedareasare backfilledwith soil immediately. I

Alternatives £A (No Action) and 2A (Capping) do not meet the proposed i

cleanup standards for TPHs in soil. Although some natural biodegradation l

of the TPHs contaminants would occur, Arctic studies of diesel fuel spills

have shown that these spills have persistedfor several decades.

Alternative 1A (No Action) would deter entry to the contaminated sites with

fencing. Alternative 2A (Capping) would prevent contact with the TPHs- B_
W

contaminated soil and also slow the vertical migration of contaminants by

preventing infiltrationof surface waters as long as the cap remained i

4
intact.
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Institutional Analysis. Alternative 3A (Excavation/Thermal Treatment)

i would require a permit for air discharges.

l Economic Analysis. In this operable unit, the least costly treatmentis estimated to beAlternative IA (No Action) followed by AlternAtive 2A

(Capping). The high cost of Alternative3A (Excavation/ThermalTreatment)

J is primarily due to the remoteness of the site; the thermal treatment unit
would have to be flown to the site together with the large volume of

i propanefuel required.

l For Alternatives2A (Capping)and 4A (Excavation/Landfarming),theaccuracy of the cost estimate is linked to the accuracy of the contaminated

i soil estimate. If the contaminatedarea or volume is found to be largerthan that used in this FS, the implementationcost of the alternativewould

also increase, and vice versa. The cost of Alternative 1A (No Action) is

not greatly sensitive to changes in contaminated soil volume. For

Alternative3A (Excavation/ThermalTreatment),the cost of shipping and

mobilizing the thermal treatment unit to the site is comparable to the

treatment cost (which is affected by contaminated soil volume).

I 5.5.6.2 OperableUnit B.

i Technical Analysis. The order of technical feasibility and implementa-bility for this operable unit, from most to least favorable, is IB (No

Action) followed by 2B (In Situ Enhanced Biodegradation). Implementation

I of Alternative1B (No Action) is straightforward.

i_ Alternative2B Situ EnhancedBiodegradation)would not be difficult
(In

to implement. The biological degradation of TPHs contaminants i_ well-

i documented in the continental U.S., and degradation of TPHs at the site is

expected to be slower due to the colder weather of this area.
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|

Environmentaland Human Health Analysis. As was discussed earlier in 4
i

this report, disruptive activities at sites where native tundra vegetation

occurs would not be suitableremedial alternatives. Alternative IB (Ho i

Action) would not meet the proposed cleanup levels. Although some natural

biodegradation of the TPHs contaminants would occur, Arctic studies of

diesel fuel spills have shown that these spills have persisted for several R

decades. Fencing at the site would discourage entry of people and wild-

life, thus reducing the chance of contact with the contaminatedmaterial. R

Alternative2B (In Situ EnhancedBiodegradation)would act to reduce a
J

contaminant levels gradually without further disrupting the native

vegetationwhichalreadyappearsto be recovering, i

Institutional Analysis. No institutional issues affect implementation m

of the alternativesdevelopedforthisoperableunit.

EconomicAnalysis. Of the two alternativesidentifiedfor treatmentof D

Operable Unit B, Alternative 1B (No Action) was found to be much less

costly than Alternative 2B (In Situ Enhanced Biodegradation). For

Alternative 2B (In Situ Enhanced Biodegradation), the cost estimate is

sensitiveto the accuracyof the contaminated soil volume estimate. If the
mcontaminated volume is found to be larger than that used in this FS, the

implementation cost of the alternative would also increase, and vice

versa. The cost of AlternativeIB (No Action) is not sensitiveto moderate

changesinsoilvolume.
l

5.5.6.3 Operable Unit C.

TechnicalAnalysis. The order of technicalfeasibilityand implementa- i
bility for this operable unit, from most to least favorable, is IC (No

Action),2C (Capping/HydraulicControls),3C (Capping/SurfaceWater

Collection and Treatment). Implementation of Alternative IC (No Action) is

straightforward.
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of moving the cap materials to the site. The long-term effectiveness of

the cap is uncertain since there is limited experience with the effect of
freeze/thaw'cycleson the synthetic.

I Alternative3C (Capping and Collection and Treatment of Runoff)

involves the same considerations as Alternative 2C. In addition, operationof the collection and treatment system for surface water runoff will

require long-term monitoring and maintenance. The duration of remediation

i cannot be accurately predicted in advance_ but is assumed to involve I0
years.

I
None of the alternatives considered for this operable unit meet the

proposed cleanup standards for TPHs in soil. Although some natural
biodegradation of the TPHs contaminants would occur, Arctic studies of

diesel fuel spills have shown that these spills have persisted for several

decades. Alternative IC (No Action) would deter entry to the contaminated

sites with fencing. Alternatives 2C (Capping with Hydraulic Controls) and

3C (Capping with Collection and Treatment of Runoff) would prevent contact

with the TPHs-contaminated soil and also minimize the generation of

I bypreventing watersas longasthecap
leachate infiltration of surface

remained intact.

I Alternative 1C (No Action) does not meet the cleanup standardsfor PCBs

i and TPHs in surface water runoff. Alternative 2C (Capping with HydraulicControls) would greatly reduce the quantity of surface water leachate

i contaminatedwith PCBs and TPHs from the ROM-8 site.

Alternative 3C (Capping with Collection and Treatment of Runoff) meets

the proposed cleanup standard for PCBs and TPHs in surface water.

Institutional Analysis. For Alternative 3C (Capping with Collection

and Treatment of Runoff), the spent GAC waste load must be manifested since

F 5-73
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it is a hazardouswaste under the EPA RCRA program. The spent GAC waste

loadmust be regeneratedor disposedof at a facilitywhich is permittedto

accept such waste. In addition,this alternativewould require approval
IIfrom ADEC for reinjection or disposal of treated water.

I
EconomicAnalysis. For thisoperableunit,the leastcostly

alternative is Alternative IC (No Action) followed by Alternative 2C

with HydraulicControls). The cost estimatefor Alternative3C l(Capping

(Capping with Collection and Treatment of Runoff) was based on a 10-year

treatmentduration. The treatmentduration is uncertain since it is not I
J

known for how long PCBs and TPHs contamination in the surface water

leachatefrom ROM-8 will persist. The actual cost could, therefore, be
mhigher or lower.

|
For Alternatives2C (Cappingwith HydraulicControls)and 3C (Capping

with Collection and Treatment of Runoff), the accuracy of the cost estimate

is linked to the accuracy of the contaminated soil surface estimate, which

is reasonably well-known. Similarly, the cost for Alternative IC (No

Action) depends on the peripheryof the landfill,which is reasonably well N
l

known.

For Alternative3C (Cappingwith Collectionand Treatment of Runoff) N

the accuracyof the cost estimate is linked to the flowrateof surface l

water collected downgradient of ROM-8 and to the concentrationof organic _

compounds in this water. If the flowrate or concentration were found to be _m

higher than used in this FS, the implementationcost of the alternative I
would increase, and vice versa.

5,5.6.4 Operable Unit D.

TechnicalAnalysis. The order of technicalfeasibilityand
implementabilityfor this operableunit, from most to least favorable, is

1O (No Action),followed by 2D (Capping). Implementationof Alternative1A

(No Action) is straightforward.
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Alternative 2D (Capping) involves the logistics of moving the cap

I materials to the site. The long-term effectiveness of the cap is uncertain
since there is limitedexperiencewith the effect of freeze/thawcycles on

l syntheticcap integrity.

Environmentaland Human Health Analysis. Alternatives ID (No Action)and 2D (Capping) do not meet the proposed cleanup standards for TPHs in

soil. AltHoughsome naturalbiodegradationof the TPHs contaminantswould

j occur, Arctic studies of diesel fuel spills have shown that these spills
have persisted for several decades. Alternative IA (No Action) would deter

l entry to the contaminated sites with fencing. Alternative 2A (Capping)
would prevent contact with the TPHs-contaminated soil and also slow the

I vertical migration of contaminants by preventing infiltration of surface
waters as long as the cap remained intact.

Institutional Analysis. No institutional issues affect implementation

of the alternatives developed for this operable unit.

Economic Analysis. Of the two alternatives identified for treatment of

Operable Unit D, Alternative ID (No Action) was found to be less costly

- than Alternative2D (Capping). For Alternative 2D (Capping), the cost

estimatedependson the accuracyof the contaminatedsoil area estimate.

The cost of Alternative 1D (No Action) is not very sensitive to moderate

changes in soil area.
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I 6.0

I RECOMMENDATIONS

i This chapter addresses the nine Cape Romanzof sites individually,

making recommendations for the direction that future IRP efforts, if any,

i should follow. The sites are identified as either Category 1, 2, or 3
sites.

I
Category I sites are those where no further action is required, since

I it was determined that no significant impact to human health or theenvironment has occurred or will occur at the site. A Technical Document

to Support No Further Action will be developed for each Category i site.

Category 2 sites are those which require additional investigation to:

t
r

• Determine the mobility, toxicity, and volume (MTV) of detected

contaminants,

• Evaluate human health and environmental risks associated with each

contaminant, and

• Conduct the detailed evaluation of remedial alternatives

Recommendations for further site investigation are made to enable

completion of the above three activities.

Category 3 sites are those where the FS process has been completed. A

preferred remedial alternative For each operable unit is recommended here,

_, based on the results of the detailed analysis of Section 5.0.
I
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6.1 CATEGORYI SITES

Three sites requiringno further actionwere identifiedas a result of I

the two-tieredscreeningprocessof Section4.0. These sites are: I
m

ROM-1D 5099th Disposal Pit
I

ROM-4RoadOiling I
ROM-5 Area Below New Landfill

i
The above sites met the Tier One criteria requiring that Tier Two

screening be done. In the Tier Two screening, at least one of the exposure

criteria and one of the threshold exceedance criteria must be satisfied for

further action at the site to be required. The requirements for further

action at the above sites were not met, i.e., the risk is not considered

significant.
For two other sites that were included in the feasibility study of

Section 5.0 and the selection process of Section 6.3 below, the recommended

alternative was No Action.

This was the case unequivocally for one site, ROM-IS Large Fuel

Spill. For one other site, ROM-3 Former Shop Area, the recommended

alternative is either No Action or, if implemented jointly with other

sites, Capping. These two sites recommended for No Action, then, are

classified as Category ] sites. They remain included in Section 6.3 for

the Category 3 sites discussion and evaluation.

A Technical Document to Support No Further Action (TDSNFA) will be

prepared for the five sites mentioned above.
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6.2 CATEGORY2 SITES

I The ROM-IS aquifer, which likely extends southeast to the water supply
well at ROM-3 (see Figure 4-2), was identified as a Category 2 site

I requiringfurtherdata collectionto better define geologicand hydrologicconditions, and the extent and nature of contamination in the groundwater

within this drinking water source. Investigation should include resampling

of groundwater in all wells, and geophysical surveys (surface-based and

down-hole) to identify pertinent stratigraphic and boundary conditions of

g the aquifer.
7

Chemical analyses of groundwater should include an additional

analytical method (e.g., E8015) designed to better differentiate and

identify the various TPHs constituents (the currently used TPHs analysis,

E418.1, uses an infrared method unable to identify specific TPHs compounds,

or to distinguish between naturally occurring and refined petroleum

.._ compounds). Once contamination constituents identified and
are geologic/

hydrogeologic parameters are better defined, a risk assessment can be

conducted to determine if station personnel are at risk. If there is a

risk, the next steps would involve either further investigation to

determine a remediation, or provision of an alternate water supply.

A Work Plan and Data Quality Objectives (DQO) will be developed for

this site.

6.3 CATEGORY 3 SITES

Six sites require consideration for further remedial action:

ROM-1 Waste Accumulation Area

ROM-1S Large Fuel Spill (Soil)

ROM-3 Former Shop Area

ROM-8 Landfill

6-3
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ROM-IO Former Truck Fill Stand

ROM-12 Former Drum Storage Area
I

In the preceding sections of this report, technologies applicable for I

cleanupof contaminantspresentat these sites were screened,the sites i
were grouped into operableunits, sets of remedialalternativesspecific to I

each operable unit were developed, and the remedial alternatives for each

operable unit were evaluated.

The sites grouped into OperableUnit A (DisturbedSoil/Fill)were ROM-

I, ROM-IO, and ROM-12. Operable Unit B (Native Tundra) consists of Site

ROM-1S (Soil). The soil and surface water contamination at Site ROM-$ was

grouped into Operable Unit C (Landfill). Operable Unit D (Former Shop

Area) consists of Site ROM-3.

To identify the most cost-effectlve, technically feasible remedial

alternative protective of human health and the environment, a weighted i

factor ratingof alternativeswas performed. The AFOEHL's Handbook

(Version 2.0, 1988) states that the following criteria should be used to

compare and select the best remedial alternative:

• Compliance with cleanup standards

• Protection of health and the environment

- Technical feasibility

• Implementability

• Present worth of costs

• Institutional aspects

For this rating, weighting factors from one to three were assigned to

each criterion listed above. A weighted rating was used to emphasize

criteria judged more important to selection of the preferred remedial

alternative. The first two criteria above were assigned a weight of two,

the next a weight of one, the following two a weight of three, and the last

a weight of one.
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Each criterion was scored on a scale of zero to three, with three being

I the most favorable. The score for each remedialalternativewas totaled
and the remedialalternativewith clearlythe highest score within the

I operableunit was recommendedfor implementation. If two or morealternatives were closely scored, an additional evaluation was performed

I prior to final selection. The score assignmentwas based on engineeringexperience and judgement of the WCC staff. The rationale for the scoring

I judgementsis presentedin Section 5.6,
Table 6-I summarizes the scoring for Operable Unit A (Disturbed Soil/

I Fill). Table 6-2 summarizes the scoring for Operable Unit B (Native
Tundra). Table 6-3 summarizes the scoring for Operable Unit C (Land-

I fill). Table 6-4 summarizesthe scoringfor Operable Unit D (FormerShopArea).

The differencein scoringfor Operable Unit A (DisturbedSoil/Fill)was

not pronounced. While the score for Alternative 3A (Thermal Treatment )

was significantlylower,the scores for AlternativesIA (No Action), 2A

(Capping),and 4A (Excavation/Landfarming)differedby only one point. The

I tradeoffsbetweenthese three alternativesare cost versus protectionof
health and environment and compliance with cleanup levels. The estimated

I cost of Alternative4A (Excavation/Landfarming)is about seven times higherthan that of Alternative1A (No Action)and more than twice that of

i Alternative2A (Capping). A disadvantageof Alternative4A is the lack ofpredictable treatment success under the less-than-ideal climatic conditions

present at the site. It is the opinion of WCC that unfavorable climatic

conditions should only lengthen treatment duration, not prevent its

success. Initial results from the pilot-scale test conducted at the

I KotzebueAFS in Summer 1989 under the IRP indicatethat landfarming
program

is viable under Arctic conditions (WCC 1990). The major disadvantage of

Alternatives1A and 2A is the lack of cleanup; Alternative 2A (Capping) at

least prevents contact and lessens the possibility of transport of the

i 6-5
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Table 6-i. WEIGHTEDRANKI_IGSUHMARVFOROPERABLEONIT A (BISTURBEDSOIL/'F[LL_

Alternatives

I 2 3 4 Ill
Weighting (Thermal (Land

Criteria Facto_ (No Action) (Capping) Treatment) Farmimg)
I

Protectionof 2 1 2 3 3 l
Health and the

Environment I

Complywith Cleanup 2 0 0 3 3

Levels I
TechnicalFeasibility i 3 3 3 2

Implementability 3 3 3 0 2 I

Cost 3 3 2 0 I
I

Institutional I 3 3 i 2
Requirements

m

TotalScore 26 25 16 25
(E Weighting Factor x Score) |
Scoring ranges from 0 to 3, with 3 being most favorable. I

!
!
I
I

1
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Table 6-2. WEIGHTEDRANKINGSUMMARYFOR OPERABLE UNIT B (NATIVETUNDRA)

Alternatives

I i (In 2Situ

i Weighting EnhancedCriteria Factor (NoAction) Biodegradation)

I Protection"of 2 i 2
Health and the
Environment

i Comply with Cl,eanup 2 0 3
Levels

i TechnicalFeasibility 1 3 2

i ImpI ementabi I i ty 3 3 2Cost 3 3 0

Institutional i 3 2

Requirement s

TotalScore 26 20
(z Weighting Factor x Score)

I Scoringranges from 0 to 3, with 3 being most favorable.

!
I
I

i
i 6-7
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Table 6-3. WEIGHTEDRANKING SUMMARYFOR OPERABLEUNIT C (LANDFILL)

A1 ternatives
I 2 3

(Capping (Capping with
with Collection

Weighting Hydraulic and Treatment

Criteria Factor (No Action) Controls) of Runoff) i

Protection of 2 I 2 2 i
Health and the |
Environment

Complywith Cleanup 2 0 I 2 B
Levels J

Technical Feasibility I 3 3 3 a
w

Implementability 3 3 2 0

Cost 3 3 2 I i

i

Inst_tut_ona] I 3 3 2

Requirements tl

TotalScore 26 24 16

(S Weighting Factor x Score)

Scoring ranges from 0 to 3, with 3 being most favorable.
g

i
i

i
6-8 i
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Table 6-4. WEIGHTED RANKING SUMMARY FOR OPERABLE UNIT D (FORMER SHOP AREA)

Alternatives

| 1 2
Weighting

I Criteria Factor (No Action) (Capping)

I Protection of 2 I 2Health and the
Environment

I Comply with Cleanup
2 0 0

Levels

I Technical Feasibility I 3 3

Implementability 3 3 3

I Cost 3 3 2

Institutional i 3 3

Requirements
TotalScore 26 25

(S Weighting Factor x Score)

I Scoring ranges from 0 to 3, with 3 being most favorable.

1
I
I

i
i 6-9
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contaminants, while Alternative IA (No Action) just makes direct contact

more difficult by fencing. Considering the regulatory "bias for

treatment",especiallyfor the heavilycontaminatedSite ROM-12, 1
nAlternative4A (Excavation/Landfarming)is the remedial alternative

recommendedfor OperableUnit A (DisturbedSoil/Fill). I
1

For OperableUnit B (NativeTundra),Alternative1B (No Action) scored

six points higher than Alternative2B (In Situ EnhancedBiodegradation). U
The tradeoffs between these two alternatives are primarily protection of

health and the environmentand compliancewith proposedcleanup levels I
u

versus implementability and cost. The estimated cost for Alternative 2B

(In Situ EnhancedBiodegradation)is about 15 times higher than that of •
lAlternative IB (No Action). Due to the significant difference in the

scores, high cost difference and the uncertainty of predictable treatment •

msuccess for Alternative 2B under the less-than-ideal climatic conditions at

the site, Alternative IB (No Action) is recommended for Operable Unit B.

The difference in predictabilityof treatment success compared between I

Operable Units A and B lies in the method of biodegradation, excavation and

landfarming with good expected success versus on-site biodegradation with

somewhat uncertain success.

The scoring for Operable Unit C (Landfill)was close, with Alternative I

1C (No Action) scoringtwo points higherthan Alternative2C (Cappingwith 1
mHydraulic Controls). Alternative 3C (Capping with Collection and Treatment

of Runoff) scored much lower due to its much higher cost and difficult

implementabili• Ity, it is not considered further. Alternative 2C (Capping

with Hydraulic Controls) does more to protect health and the environment

than does Alternative1C (No Action),but is almost three times more costly I

and more difficult to implement. Because of the expected significant

improvementin protectivenessand moderate cost, Alternative 2C (Capping 1

with Hydraulic Controls) is recommended over Alternative IC (No Action).

6-10 I
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For Operable Unit D (Former Shop Area), the scores for Alternative ID

(No Action) and Alternative 2D (Capping) differed by one point only. Again

I it was a tradeoff between the higher level of protection of health and the
environment produced by Alternative 2D versus the much lower cost and

I easier implementation for Alternative ID. Considering the desirability ofpositive remediation, though without treatment, Alternative 2D (Capping) is

recommended. This recommendation also considers that the cost of this

I alternativewould be reducedby more than half if heavy equipmentmobilized
for other sites could be used.

I
Following evaluation and recommendations for individual operable units

I considered separately, the interaction between operable units--i.e., the
effect of the selection of a given remediation at one site or group of

i sites on the selection at another site(s)--was considered. Physicallythere is no interaction, except that effective remediation at ROM-ID and

ROM-3 might have a long-termbeneficialeffect on the ROM-IS (Aquifer)

(which is recommended for further investigation). The principal

interaction is in cost savings that can be achieved, especially in

equipment and personnel mobilization, if several sites or groups of sites

(operable units) are remediated jointly.

I The particularquestionthat was asked in this case is: If an

i alternativefor an operableunit can be constructedlargelywith equipmentmobilized for remediation of another operable unit, would deletion of

mobilization logistics and costs change the rating of the first alternative

I significantlyenough that the selectionmight be changed? Evaluation

indicated that the recommendation for two operable units needed to be

I Operable D (FormerShopArea),eliminationof
reconsidered. For Unit

mobilizationcosts was alreadyimplicitlyconsideredin the selectionof

capping, and therefore no change is needed. For Operable Unit A (Disturbed

Soil/Fill),eliminationof mobilizationcosts would significantlyreduce

the cost of both capping and on-site landfarming, and would make them both

more attractive vis-a-vis no action. Then, a direct comparison between

i 6-11
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capping and landfarming would remain about the same as before, with the

same recommendation in Favor of landfarming. Hence, the consideration of

the interactionbetween operable units does not indicate the need for any Im
Ichangesin recommendations.

In conclusion, the following remedial alternatives are recommended For I

theCategory3 sites: I
m

Operable Unit A: Alternative4A, Excavation/Landfarming

OperableUnitB: Alternative1B,NoAction I
Im

Operable Unit C: Alternative 2C, Capping with Hydraulic Controls

OperableUnitD: Alternative2D,Capping I

6.4 SUMMARYOFRECOMMENDATIONS I
w

The recommendationsfor action are as follows:
i

ROM-IWasteAccumulationArea:Category3 I_

IThe recommended remedial alternative is excavation of TPHs-contaminated

soils with landfarming.
im

ROM-1D5099thDisposalPit:Category1 I

No further action is recommended. A TDSNFA will be prepared for this

site. I

ROM-1S(Soil)LargeFuelSpill:Categoryi i
The recommended remedial alternative for soil contamination is no

action,which places this site into Category 1. A TDSNFA will be prepared _I
III

for this site.
II

AquiFerBeneathROM-ISand Partof ROM-3:Category2 I

4
Further investigation is necessary here. A work plan will be prepared

for thls site.

6-12

!



90275L-s6 CON-g 8 2G8

ROM-3 Former Shop Area: Category 3

The recommended remedial alternative is capping.

ROM-4 Road Oiling: Category I

No further action is recommended. A TDSNFA will be prepared for this

site.

ROM-5 New Landfill: Category 1

No further action Is recommended. A TDSNFA will be prepared for this

site.

ROM-8 Landfill: Category3

The recommended remedial alternative is capping with hydraulic

controls.

ROM-IO Former Truck Fill Stand: Category 3
The recommended remedial alternative is excavation of TPHs-contaminated

soil with landfarming.

ROM-12 Former Drum Storage Area: Category 3

The recommended remedial alternative is excavation of TPHs-contaminated

soil with landfarming.

D
6-13



8 269



8 270
90275ref CON-I

REFERENCES

Alaska Department of Environmental Conservation (ADEC). 1979. Water
Quality Standards. Juneau, Alaska.

Alaska Department of Environmental Conservation (ADEC) 1989. Interim
Guidance for Soil and Groundwater Cleanup Levels.

Beikman, H.H. (compiler). 1980. Geologic Map of Alaska. U.S. Geological
Survey, scale 1:2,500,000.

Conner, J.J., and H.T. Shacklette, 1975. Background Geochemistry of Some
Rocks, Soils, Plants, and Vegetables in the Conterminous United
States. Geological Survey Professional Paper 574-F.

Coonrad, W.L. 1957. Geologic Reconnaissance of the Yukon - Kuskokwim,
Delta Region, Alaska: U.S. Geological Survey Miscellaneous Geologic

,,_ Investigation Map 1-223, scale 1:500,000.
Duram, W.H., et al. 1971. Reconnaissance of Selected Minor Elements in

Surface Waters of the United States. U.S. Ecological Survey Circular
643, p. 47. U.S. Department of the Interior.

Engineering Science (ES). 1985. Installation Restoration Program Phase
I: Records Search. AAC Southern Region. Atlanta, Georgia.

Ferrians, O.J., Jr. 1965. Permafrost Map of Alaska. U.S. Geological
Survey Miscellaneous Investigations Series. Map No. ?-445.

Feulner, A.J., J.M. Childers, and V.M. Norman. 1971. Water Resources of
Alaska. U.S. Geological Survey Open File Report.

Feulner, A.J. 1966. Water Sources Used by the United States Air Force in
Alaska, 1964-65: A Supplemental Report. Administrative Report to
Alaskan Air Command, Elmendorf AFB, AK.

Hem, J.D. 1985. Study and Interpretation of the chemical characteristics
of natural water. U.S. Geological Survey, Water Supply Paper 2254,
Third Edition, 263 p.

R-I



8 271
90275ref CON-2

q
Lee, G.W. Jr., D.W. Hohreiter, R.D. Williams, and S.J. Rossello. 1988.

Health Risk Assessment and Remediation of a Residential Community
Contaminated with No. 2 Fuel Oil. In Proceedings of Conference,
Petroleum Hydrocarbons and Organic Chemicals in Ground Water:
Prevention, Detection, and Restoration. Houston, Texas, November 9-11,
1988, Vol. II, p. 867-874.

Moore, J.W., and S. Ramamoorthy. 1984. Heavy Metals in Natural Waters.
Applied Monitoring and Impact Assessment, Springer-Verlag, New York.
268 p.

National Oceanographic and Atmospheric Administration (NOAA). 1983.
Climatic Atlas of the United States. National Climatic Data Center,
Asheville, North Carolina.

Patric, J.H., and P.E. Black. 1968. Potential Evapotranspiration and
Climate in Alaska by Thronthwaite's Classification. Forest Service
Research Paper PNW 71. Institute of Northern Forestry, Pacific
Northwest Forest and Range Experiment Station, Department of
Agriculture Forest Service, Juneau, Alaska.

Pewe, T.L. 1975. Quaternary Geology of Alaska. Geological Survey
Professional Paper 835.

Selkregg, L.L. (ed.). 1975. Alaska Regional Profiles, Northwest Region, q
Vol. V. University of Alaska, Arctic Environmental Information and
Data Center.

Shacklette, H.T., and J.G. Boerngen. 1985. Element Concentrations in
Soils and Other Surficial Materials of the Conterminous United
States. U. S. Geological Survey Professional Paper 1270.

State of California. 1989. Leaking Underground Fuel Tank Manual:
Guidance for Site Assessment, Cleanup and Underground Storage Tank
Closure.

Stokman, S.K., and R. Dime. 1986. Soil Cleanup criteria for selected
petroleum products. In Proceedings of the National Converence on
Hazardous Wastes and Hazardous Materials, Atlanta, Georgia. March 4-6,
1986, p. 342-345.

U.S. Environmental Protection Agency (EPA). 1987. EPA Polychlorinated
Biphenyls Spill Cleanup Policy. Federal Register, April 2, 1987.

Wahrhaftig, Clyde. 1965. Physiographic Divisions of Alaska. UoS.
Geological Survey Professional Paper 482.

Williams, J.R. 1970. Ground Water in the Permafrost Regions of Alaska.
U.S. Geological Survey Professional Paper 696.

R-2



i 90275ref CON-3 8 _ 72Woodward-Clyde Consultants (WCC). 1989a. Installation Restoration Program
Remedial Investigatlon/Feasibility Study Stage 1, Cape Romanzof AFS,
Alaska, Informal Technical Information Report, Soil Gas Field Survey.

I September.

Woodward-Clyde Consultants (WCC). 1989b. Installation Restoration Program

I Remedial Investigation/FeasibilityStudy Stage i, Cape RomanzofAFS,Alaska,QualityAssurance/QualityControlPlan.

Woodward-Clyde Consultants (WCC). 1989c. Installation Restoration Program

I Remedial Investigation/FeasibilityStudy Stage 1, Cape RomanzofAFS,Alaska, Final Work Plan. March.

I Woodward-Clyde Consultants (WCC). 1990. Installation Restoration ProgramRemedial Investigation/FeaslbilityStudy Stage 2, KotzebueAFS, Alaska.

i Zenone, C., and G.S. Anderson. 1978. Summary Appraisals of the Nation'sGroundwater Resources - Alaska. Geological Survey Professional Paper
813-P.

I

I
I

R-3



8 273



8 274
90275LR[FSCON-5

APPENDIX A

BOREHOLE LOGS



I 8 275

BOREHOLE LOG (SOIL) PAGE 1 OF 1

INSTALLATIONID CAPRM LOCATIONID ROM - 8 - MW1

)LOCATION TYPE BH LOCATION PROXIMITY I

COORDINATES (FT): NORTH NA EAST NA

SURFACE ELEVATION (FTMSL)

DRILLER CODE Discovery Drillin,q-K¥1eBrown CONSTRUCTION METHOD B

DATE STARTED 7/29/89 DATE COMPLETED 7/29/89

BOREHOLE DEPTH (FT.) ., 19.5 BOREHOLE DIAM. (IN.) 10

GROUNDWATER LEVELS LOCATION DESCRIPTION

DATE TIME DEPTH IF'r) On north side of access read, upqradient
7/29/89 1305 10.0 of ROM8 Landfill
7/29/89 1412 10.0

7/30/89 0827 6.3

MAP REFERENCE ID LOCATION CROSS REFERENCE

LITHOLOGIC LOG LOGGER CODE T.R

I °=.u_ '" _ Lu ¢u u_ CLASS/.a._J.a -,-_ _- ..J BLOW t..u

DEPTH _ "'1 _=O I -_ -_ ._ _ _ c_ COUNT Z =:]' CODE VISUAL DESCRIPTION
(FT) "_ _ I "_ "' I ", uJ ,= ,.= _ (PER 6") <_ >t/)zI ¢,')u-I-, m_. _ t.o USC

I

', -- i .... N/A QTHR Road embankment material and
raniticsediments

i

- 12.5 1.5'1 0.8' --" U N/A 6/6/6 N/A OTHR Mixture of coarse,qrained biotite-rich

granitic rock fragments, and angular

fine to coarse grained ,granitic sand,

I i some silt, little clay, wet

, _arqe qranitic blocks encountered ati

8.5' - 10.5' and 14' - 15.5' (drilled

i through blocks with air percussionI ,
t i rotarydrillstringinsidehollowstem

I au.qer)I
[
I

I

LOCATION PROXIMITY {LPRCODE) CLASSIGODE - SEE SRTCODE LIST, THEN APPROPRIATE CODE LIST
I - WITHIN INSTALLATION O - OUTSIDE INSTALLATION

_NSTRUCTION METHODS (CMGCODE) J - JE'IT"ED SAMPLE METHODS (SSMCODE)
- AIR ROTARY P - AIR-PERCUSSION A - AUGER CUTTINGS

B - BORED OR AUGERED RM - REVERSE ROTARY, MU0 S - 2" O.O. 1.38" I.D. DRIVE SAMPLE
C - CABLE-TOOL T - TRENCHING U - 3" O.D. 2.42" I.D. TUBE SAMPLE
D - DUG V - DRIVEN T - 3" O.O. THIN-WALLED SHELBY TUBE
HS - HOLLOW STEM AUGER W - DRIVE AND WASH O - OTHER, GRAB SAMPLE

A-1
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BOREHOLE LOG (SOIL) PAGE 1 OF 1

INSTALLATIONID CAPRM LOCATIONID ROM - 8 - MW2

LOCATION TYPE BH LOCATION PROXIMITY I

COORDINATES (FT): NORTH NA EAST NA

SURFACE ELEVATION (FTMSL)

DRILLER CODE Discovery Drillinq-Kyle Brown CONSTRUCTION METHOD B

DATE STARTED 7/30/89 , DATE COMPLETED 7/30/89 |
BOREHOLE DEPTH (FT.) 12.3 BOREHOLE DIAM, (IN,) 10 |

GROUNDWATER LEVELS LOCATION DESCRIPTION |

DATE TIME DEPTH (FT) On north side of access road, up,qradient of

7/30/89 0915 10.0 (in auger) and immediately across from ROM8 ill
7/30/89 1135 10.0 (in auger) Landfill

!

7/30/89 1245 7.3 (in well_ I
MAP REFERENCE ID ,, LOCATION CROSS REFERENCE |

LITHOLOGIC LOG LOGGERCODE T.R.

_,_ __ '"" '"° _, BLOW ,,, CLASS/DEPTH =- c¢ _ z ..=

=,,,__ =,_,=_ = COUNZ = CODE VISUALDESCR_PT,ON(FT) _ _ "* _ < _ (PER 6') >m_z ¢oo: ¢n=_ ¢o USC

i
0- 10 ....... N/A OTHR i Road embankment material and

qraniticsediments f

10 - 11.5 1.5' : 0.8' -- I U N/A 8/8/3 N/A OTHR ! Mixture of coarse grained granitici

i rock fra.qments (coarse grained
i

I biotite-rich ,qranitic rock) and fine to
I

, coarse ,qrained .qranitic sand,I '

' an.qularfra,qments,somesilt andI
I

_l_y
I
I
I
I
, Larqe .qranitic blocks at 5' - 7', and
I

_ at 12.8' {T.D.) deepest penetration
I
i drilled throu.qh blocks with airI
I

)ercussion rotary drill string inside
I

! II hollowstemauger}

LOCATION PROXIMITY (LPRCODE) CLASS/CODE - SEE SRTCODE LIST, THEN APPROPRIATE CODE LIST
I - WITHIN INSTALLATION O - OUTSIDE INSTALLATION

CONSTRUCTION METHODS (CMCCODE) J -JETTED SAMPLE METHODS (SSMCODE)
AR - AIR ROTARY P - AIR-PERCUSSION A - AUGER CUTTINGS
B - BORED OR AUGERED RM - REVERSE ROTARY, MUD S - 2" O.D. 1.38" I.D. DRIVE SAMPLE
C - CABLE-TOOL T - TRENCHING U - 3" O.D. 2.42" I,D, TUBE SAMPLE
O - DUG V - DRIVEN - 3" O.O. THIN-WALLED SHELBY TUB(

i HS " HOLLOW STEM AUGER W - DRIVE AND WASH O - OTHER, GRAB SAMPLE
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N BOREHOLE LOG (SOIL) PAGE1 OF 1
STALLATIONID CAPRM LOCATIONID ROM - 8 - MW3

IPlOCATION TYPE BH LOCATIONPROXIMITY I
II COORDINATES(FT): NORTH NA EAST NA

SURFACE ELEVATION(FTMSL)

DRILLERCODEDiscovery Drillin,q-Kyle Brown CONSTRUCTIONMETHOD B

DATESTARTED 7/30/89 DATECOMPLETED 7/31/89

BOREHOLEDEPTH (FT.) 14.4 BOREHOLEDIAM. (IN.) 10

GROUNDWATERLEVELS LOCATIONDESCRIPTION

DATE TIME DEPTH (FT) On south end of lower lift of ROM8 Landfill.

7/30/89 1758 8.5 Down.qradient of Landfill
7/31/89 0900 8.25

MAP REFERENCEID LOCATIONCROSS REFERENCE

LITHOLOGIC LOG LOGGERCODE T.R.

,,,< =, =,', ,,,> ._ _ 0 "-= BLOW uJ CLASS//

DEPTH _-¢ _ ._ Q. _ CODE=uJ cO _ "_ COUNT Z VISUAL DESCRIPTION
' (F'r) < _- < <
[ _z _)_ _: _ _ (PER6") > USC
I

m,. 6.3 A N/A -- N/A FILL Landfill material - misc wood and

.IF plastic mixed with ,qranitic sand

.;.3 - 14.4 ...... A N/A • -- • N/A OTHR Mixed ,qranitic sand/silt/clay and

large 1.0' - 2.0' (vertical dimension)

granitic blocks
Blocks from 6.3' - 7.4' and

7.5' to 8.5' (soft)

LOCATIONPROXIMITY(LPRCODE) CLASS/CODE- SEESRTCODELIST,THENAPPROPRIATECODELIST
I - WITHININSTALLATION O oOUTSIDEINSTALLATION

INSTRUCTION'METHODS(CMCCODE)J - JE'FI-ED J SAMPLEMETHODS(SSMCODE)
- AIR ROTARY P - AIR-PERCUSSION IA - AUGERCUTTINGS

B - BOREDOR AUGERED RM - REVERSEROTARY,MUD[S- 2" OD. 1.38" I.D. DRIVESAMPLE
C - CABLE-TOOL T - TRENCHING IU - 3" O.D. 2.42"I D. TUBESAMPLE
D - DUG V - DRIVEN [T - 3" O.D. THIN-WALLEDSHELBYTUBE
HS - HOLLOWSTEMAUGER W - DRIVEANDWASH JO - OTHER,GRABSAMPLE
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BOREHOLE LOG (SOIL) PAGE 1 OF 1

INSTALLATIONID CAPRM LOCATIONID ROM - 8 - MW4

LOCATION TYPE BH LOCATION PROXIMITY I

COORDINATES (F-T): NORTH NA EAST NA

SURFACE ELEVATION (FTMSL)

DRILLER CODE Discovery Drillinq-Kyle Brown CONSTRUCTION METHOD B J

DATE STARTED 7131/89 DATE COMPLETED 7/31/89 !

BOREHOLE DEPTH (FT.) 10.0 BOREHOLE DIAM. (IN.) 10

GROUNDWATER LEVELS LOCATION DESCRIPTION

DATE TIME DEPTH (F-r) On south east side of lower lift of ROM8

7/31/89 1405 8,3 {in auger) Landfill. Down.qradient of Landfill
7/31/89 1520 5.5 (in well

casincl)

MAP REFERENCE ID LOCATION CROSS REFERENCE

LITHOLOGIC LOG LOGGERCODE T R.

Lu._ _: _ LUO _ BLOW Lu CLASS/
DEPTH _" >_ _ _' z ._ 0 =:=_coo.==°coo

IF'r) '__ _ _ _ (PER 6") >o_= _: _: _ USC

) - 5.0 ' _ ' A N/A -- IN/A FILL I Landfill material - wood, metal cansr

metal pipe, rubber tires, .qranitic

rock fragments and sand

5- 10.0 0.2' 0.2' _ U N/A 25 for 0.2 N/A OTHR Graniticcolluvium- mixed rock

fra.qments and sand/silt/clay

LOCATION PROXIMITY (LPRCODE) CLASS/CODE - SEE SRTCODE LIST, THEN APPROPRIATE CODE LIST

I - WITHIN INSTALLATION O - OUTSIDE INSTALLATION

CONSTRUCTION METHODS (CMCCODE) J - JETTED J SAMPLE METHODS (SSMCODE)
AR - AIR ROTARY P - AIR-PERCUSSION IA - AUGER CUTTINGS i

B - BORED OR AUGERED RM - REVERSE ROTARY, MUDJS - 2: O.D. 1.38" LD DRIVE SAMPLE
C - CABLE-TOOL T - TRENCHING JU - 30.D. 2.42 LD. TUBE SAMPLE
O - DUG V - DRIVEN IT - 3 o D. THIN-WALLED SHELBY TUBE
HS - HOLLOW STEM AUGER W - DRIVE AND WASH I O - OTHER, GRAB SAMPLE

A-4
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APPa,ID.X B

LABORATORY SOIL AND WATER SA_.IPLES

I ANALYTZCALREgULTS

I
This appendix reports the results of analyses for all samples collected

I duringAugust and September,1989. Analytesexcludedfrom the lists are
those determinedto be laboratorycontaminants,those which had no values

reportedabove the detectionlimit, or those water qualityparametersnotconsideredcontaminants.

I The laboratory contaminants are acetone, bis(2-ethyl-hexyl)phthalate,

dichlorodifluoromethane,di-n-octylphthalate,methylenechloride,and

toluene.

In soil samples, analytes for which no values were reported above the

detection limit were the organics in EPA method 8240 and method 8270 and

the metals in EPA method 6010 antimony, molybdenum, silver, and thallium.

The other inorganics (anions) in method 6010, calcium, magnesium,

potassium, and sodium, had reported values over the detection limit yet

they are not listed here because they are not considered contaminants. All

organochlorlnepesticides/PCBsin EPA method 8080 except for alpha-BHCand

Aroclor 1260 were excluded as well, because no values above detection

limits were reported.

In water samples, all halogenated volatile organics in EPA method 601

(8010) except for 1,1-dichloroethane and 1,4-dichlorobenzene, all aromatic

volatile organics in EPA method 602(8020) except for xylenes, and all

semivolatile organics in EPA method 625(8270) except for 4-methylphenol

were excluded from this listing. All these compounds were excluded because

B-I
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no va_es above detection ?fm_ts were reported. A}] orqanoch]or_ne

pesticides/PCBsin EPA method 608(80807except for a)pha-BHCand _roclor

1260 were excludedbecauseno values above the detectionlimitswere i
|reported. The metals in EPA method 6010 antimony, arsenic, molybdenum,

silver,and thal?iumwere excluded as weT?, also because no vaTues above m

the detectfon Ifmftswere reported. The other fnorganfcs(anionsand r

cations) in method 6010, calcium,magnesium,potassium,se]enium,and
m

sodium had reported values over the detection limit yet they are not listed
I

here becausethey are considerednon-contaminants.

r
l
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I APPENDIXC

i FIELD SAMPLINGSUMMARY

I
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I APPENDIXD

R LISTOFCOSTESTIMATINGASSUMPTIONS

J Contractor personnel for oversight of field remedial and sampling

activities will travel from Anchorage, Alaska. Labor rates are estimated

I at $95 per hour. Airfare is estimated to be $900 round trip, and per diem
at $10/day(based on cost of accommodationsat Cape RomanzofLRSS).

I Alternatives requiring excavation of contaminated soils will use an on-

l site gas chromatograph to identify the areal and vertical extent ofexcavation required to remove contaminated soil. Off-site laboratory

analysiswill confirm the on-site gas chromatographicresults.

Air transportationrates are based on communicationswith Mark Air,

Inc. of Anchorage, Alaska.

I Heavy equipment rental and operation rates are based communications
on

with various suppliers in the Anchorage area.

l Labor and equipment costs for earthwork construction are based on

l productivity guidelines established by R.S. Means, Inc. and on engineeringjudgement and experience.

I Site constructionlabor rates are estimatedat $50/hour and include
pro-rated per diem expenses.

i
I D-1
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(J
Laboratory analysis costs are estimated to be: i

TPH ............... . $ 75/sample

PCB ................ $333/sample I
Sample shipment .... S!20/cooler

Discount rate for present worth calculations is assumed to be 5 _,_=_=_n._ I

before taxes and after Inflation.

I
L
I

1
I
t
!
I

D-2 I i
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I APPENO[XE

I STATEMENTOFWORKFORCAPEROMA_4ZOFAFS. AKF33615-85-D-4544, PROPOSEDORDER10, IRP RI/FS STgGE I,

I CAPEROMANZOF,AK

J
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89 MAR 31

SZ_ _ _K (SOW)

THE INST_T.TATION _TION PROGRAM

PJ_4EDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS)

STAGE I FOR

I Cape Romanzof AFS, Alaska

J I. r_x_CN C_ W_

I.I S_e. The objective of the Air Force Installation Restoration
Program (IRP) is to assess past hazardous waste disposal and spill sites on

- Air Force installations and develop re_ial actions consistent %'-ith the

National Contingency Plan (NCP) for those sites which pose a threat to
human health and welfare or the environment. The intent is to conduct the

remedial investigation and feasibility study in parallel instead of in

serial fashion. The USAFOEHL/TS Handbook, Version 2.0, dated April, 1988

(mailed under separate cover), end the Cape Romanzof AFS, AK, Stage I Work

Plan and Quality Assurance Project Plan (QAPP) are an integral part of thls
task. All references in this Statement Of Work to the "Handbook" refer to

the above version of the USAFOEHL/TS Handbook and i_ly by reference that

it-is provided under separate cover. The contractor shall con_ly with all

_andbook, Work Plan and QAPF requirements. Section _ of the Handbook lists

all documents that apply to this Statement of Work (SOW). The contractor

shall accomplish the following actions for this stage of the IRP process at

Cape Ro_anzof AFS, AK:

a. literature search,

b. determine public health and environmental requirements,

c. field investigation,

d. baseline risk assessment,

e. develop preliminary alternative remedial actions,

f. initial screening of alternatives,

g. detailed analysis of alternatives,

h. develop Data Quality Objectives (DQ0s) for any follow-on effort,

i. prepare Reports, Plans and Decision Documents.

1.2 Literature Search. Conduct a literature search to determine the

geological, hydrogeological, and environmental settings for this

investigation. Requirements are supplied under separate cover (see

"Enviror_nental Setting", Section II of the Report Format, contained in

Section 3, USAFOEHL/TS Handbook ). When gathering information for the

demographic setting add conducting the well inventory, consider only those

[-I
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populations and wells within a_?_ .... of the installation, m
Sources include: IRP Phase I Report, Federal and State geological agency

reports, aca4_/nic theses and related university research, municipality and /
county reports, and historical and current aerial photographs. Cite all 4bibliographic references reviewed, including personal communications, in

the appropriate part of the report. Identify gaps in data or analyses

which may prevent an adequate determination of contaminant migration

patterns or other factors critical to assessing the hazard potential
associated with the individual sites.

1.3 l_u5_ _%h and _vi_L_ntal Recf,_aTents. Review the

DQOs developed in the Stage I Work Plan and reevaluate the threat of

contaminants to public health and welfare or the envirorurent through a

literature search of documents. This effort shall satisfy the requlrements

contained in the Superfund Amendments and Reauthorization Act (SARA) of

1986, to identify all Applicable or Relevant and Appropriate Requirements

Sources for ARARs are listed in the Handbook, Sectlon 2.

1.4. Field Investigati_. As used in this SOW, 'field

investigation' refers to the collection of all data, environmental and

biological sar_ples, and subsequent laboratory analysis of samples. The

purpose of data collection, sample collection and laboratory analysis is to

determine whether any contaminants generated from installation activities

are entering the environment. The field investigation is used to determine

the source, extent and migration of any identified contaminants, and the

_agnitude of contamination relative to ARARs and any naturally occurring or

background concentrations for specific co_unds. All decisions concerning

any aspect of the field investigation shall be made in coordination with

the USAFOEHL/TS Technical Program Manager (TI_).

1.4.1 _I_%y AssLu-ance/_ty Control (QA/QC). A quality
assurance/quality control (QA/QC) program shall be conducted and documented

for ALL work specified in this Delivery Order. The USAFOEHL approved QA/QC

program is described in the IRP Stage I Quality Assurance Project Plan

(QAPP).

I.4. I.I Data generated under the QA/QC program shall be used to

evaluate the analytical results assembled for each site and to formulate

conclusions and recommendations pertaining to the need for a_tional site

investigations or remediation.

1.4.1.2 QA/QC requirements for chemical analyses,

laboratory operations, required detection limits, field operations,
sa_ling, sanple preservation, sa_le ho]M_ng times, equipment

decontamination, and chain-of-custody are delineated in the Handbook,

Section _2. Project specific QA/QC requirements, if applicmhle, are
described in paragraph I.4.13, Site-specific Requirements.

1.4.1.3 Annex A, Tables A-4 and A-5 specify the maximum number of
field QA/QC san_les allowed for each analytical parameter for the entire

investigative effort. The distribution of field QA/QC sanples by site,

sampling round, etc., is specified in the _RP Stage I Work Plan.

I.4.2 Dr41_ng Supervisian. The field investigation (including all

E-2
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drilling and sampling operations) shall be supervised by a

geologist, engineering geologist, hydrogeologist or _gineer
to install test wells. A detailed log of the

conditions and materials penetrated during the course of the work shall be

maintained by the geologist/hydrogeologlst on site. Decisions on well and

boring locations, well depths, screened intervals, and other well

construction details shall be made c__the USAF0_qL/TS TPM and

i the supervising geologist/hydrogeologist.
I.4.3 Regulatory Re_,_m_ents and Permits. All well drilling,

development, purging, sampling methods, and other activities pertaining to

I this effort must conform to State and other applicable regulatory agency
requirements. _ appendix to the Final Report
(paragraph I. I. 11. I_. Complete permits, applications, and other documents

which may be required by local and/or State regulatory agencies for theinstallation of test wells. File these documents with appropriate agencies

and pay all applicable permitting and filing fees.

I I.4.4 Borehole Ins+_11-tion.

1.4.4.1 S_11_w Soil Borings. Accomplish all borings using a hand,

I _9_ Conduct a maxL_m of thirty-two (32) soil borings, not to exceed atotal of ninety-six (96) linear feet (see Annex A, Table A-I for

distribution by site). Collect a maximum of forty-one (41) boring samples

for laboratory analysis.¢#

I.4.4.2 Lithologic Samples. Describe lithology of materials

encountered during borings and prepare borehole log descriptions.

Correlate materials encountered with the local geology of the area as
determined from the literature s_a_ch. Include boring logs in the Final

Report (paragraph I.I .11 .I ). Monitor all cuttings continuously with a

photoionization meter or appropriate organic vapor analyzer (_ and

_he vapor levels detected.

i I.4.4.3 Air Momitoring During Drilling. Monitor the ambient air
during all well drilling and soil boring work with a photoionization meter

or appropriate organic vapor analyzer to identify any generation of

potentially hazardous and/or toxic vapors or gases. Include air monitoring

results in the borehole logs. If soil encountered during borehole drilllngor test pit work is suspected to be hazardous because of abnormal

discoloration, odor or air monitoring levels, containerize the soil

i cuttings in new, unused drums. (Note: Contractor is responsible for
providing all necessary containers, i.e., 55-gallon drums. ) _ter into the

- boring logs the depth(s) from which suspected contaminated soil cuttings
were collected.

I .4.4.4 Soil Toxicity Samplir_. Collect a maximum of four

_ samples, one from the contents of each drum specified inI.I.4.4.3. Test each composite sanple for metals (EP Toxicity,

Method SW1310), for volatile organic _unds (Method SW8240), and for

base/neutral and acid extractable organic c_ounds (Method SW3550/SW8270)

to determine if the soil cuttings must be disposed of as hazardous waste.

_- I.4.4.5 Marking Borehole iocatic_s. Permanently mark each soil

E-3



boring location. Record the location on a project map for each specific

site or zone, whichever is applirable.

1.4.5 well YmstallatiQn. Drill a _ of four (4) wells (see d

Annex A, Table A-I for distrib/tion by site). Total footage for all wells I
in this task shall not exceed one-hundred ninety (190) linear feet. Total

screening for all wells in this task shall not exceed forty (40) linear
feet.

_.4.5._ well Dr_1_n@. Drill all wells using hollow-stem auger

technique(s). Augers, temporary casings and/or boreholes shall be

sufficiently large to provide a minin_n of 2 inch annular space on all

sides of the well casing and screen during well c_letion. Ensure wells I
are installed straight, plumb and centered in the borehole. Describe the

lithology of materials encountered as described for borings in paragraph

I.I .4.4.2. Containerize drill cuttings and test for toxicity as described 1

in paragraphs I.I.4.4.3 and 1.1.4.4.4. Avoid installing wells in I
depressions or areas subject to frequent flooding and/or standing water.
If wells _/st be installed in such areas, design the wells such that I

standing water does not leak into the top of the casing or cascade down the J

annular space from a 25 year flood.
I

1.4.5.2 Well c_ir_ l%s_,_m_mts. Construct each shallow well with |

._ ',. . .), Schedule 40, PVC casing. Use threaded |.
screw-type joints only. Glued fittings are not permitted. Flush-thread
_ii connections.

I.4.5.3 Well D_Lh. Install wells at a sufficient depth to collect

representative samples of aquifer quality and to intercept contaminants

that may be floating or stratified in the aquifer.

I.4.5.4 Well Screenir_ Re_em_m%ts.

a. Screen each shallow well using 4-inch I.D., PVC casing

having up to 0.020-inch openings. Screen opening size may be smaller based

upon borehole geology or sieve analysis of aquifer materials. Each well" •
screen shall be a _ of ten (I0) feet in length. Cap the bottom of I
the screen.

b. Screen all wells so as to collect floating contaminants and u

to allow for all yearly fluctuations of the water table. Screen all wells
a minimum of five (5) feet.

c. Once the casing is in place, install the sand/gravel pack.

If the formation is compatible with the screen opening size, allow the

formation to collapse around the well screen. Supplement with washed and

bagged, rounded silica sand or gravel with a grain size distribution

compatible with the screen and the formation. Place the pack from the

bottcm of the borehole to two (2) feet above the top of the screen. The

sand/gravel pack should not extend into an overlying formation. Tremie a

two (2) foot bentonite seal (granulated or pellets) above the sand/gravel

pack. Ensure that the bentonite forms a complete seal. Grout the

remainder of the annulus to the land surface with a Type I Portland

cement/bentonite slurry. The slurry shall be prepared by a_ng 3-5 pounds

i £-4
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of bentonite and 6.5 gallons of clean water for each 94 pound sack of Type

I Portland c_nent. The bentonite used shall be free of _itives that may

affect water quality.

I.4.5.5 Well C_let/zm. Cc_plete all test wells using the

following specifications:

I a. Coordinate with the Base Point Of Contact (POC) to determinewell completion (flush or projected above the ground surface) requirements.

I (I) If well stick-up is of concern in an area, complete thewell flush with the land surface. Cut the casing two to three inches below

land surface, and install a protective locking lid consisting of a cast-

iron valve box assembly. Center the lid assembly in a three (3) foot

I diameter concrete pad sloped from the valve box. Ensure that free
away

drainage is maintained within the valve box. Also, provide a screw-type

casing cap to prevent infiltration of surface water. Maintain a minimum of

one (1) foot clearance between the casing top and the bottom of the valve
box. Clearly mark the well number on the valve box lid and well casing

using en impact labeling method.

(2) If an above-ground-surface co_31etion is used, extend

the well casing two or three feet above land surface. Provide an end plug

or casing cap for each well. Shield the extended casing with a steel guard

pipe (sleeve) which is placed over the casing and cap and seated in a two-

foot by two-foot by four-inch (2' X 2' X 4") concrete surface pad. Slope

the pad away from the well sleeve. Install a lockable cap or lid on the

guard pipe. Install three (3), three-inch diameter concrete-filled steel
guard posts if the base POC determines the well is in an area which needs

such protection. The guard posts shall be five (5) feet in total length

and installed radially from each wellhead. Recess the guard posts
approximately two (2) feet into the ground and set in concrete. Do not

install the guard posts in the concrete pad placed at the well base. Fill
each guard post with concrete. Clearly mark the well number on the well

protective sleeve exterior using paint and/or impact lettering. The base

POC will specify color to blend with the paint scheme of the base.

b. All wells shall he secured as soon as possible after drilling.

Provide corrosion resistant locks for both flush and above-ground well
assemblies. The locks must either have identical keys or he keyed for

opening with one master key. Turn the lock keys over to the Base POC

following coa_letion of the field effort.

c. Include well completion summaries in the Final Report

(paragraph I.I.11.1).

I.4.5.6 Well Logs. For each well, prepare a well completion log

and schematic diagram showing well construction details. Lithologic

descriptions and other information included in the well logs shall conform
to the specifications of paragraph I.l .4.4.2.

I.4.5.7 Well Develu_,_nt. Develop.each well as soon as practical

after well completion and grout curing with a submersible pump, bailer,L

and/or airlift method. Continue well development until the discharge water
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is clear and free of s_ment to the fullest extent possible (ie. |

turbidity less than 5 NTU). Measure the rate of water production, pH,

specific conductance, and water teaperature during well development and
include this information in the Final Report (paragraph I. I.11. I).

1.4.5.8 Waeer Level M_a=ure_ants. Measure water levels at all test

wells as feet below the measuring point elevation (usually top of casing)

to the nearest 0.01 foot. Report as feet above mean sea level (MSL).

Measure static water levels in wells prior to well development and before |
all well purging prece_d_ng sampling events. =

1.4.5.9 Well _t. Recommend well abandonment method(s) or

technique(s) which ere applicable to the type of test wells installed and

the geological conditions. Consider that these wells will be abandoned at

some future date after the study objectives have been met. The actual

process of well abandonment i_ this task order. Insure that
the recommended method(s) is consistent with State and local well

abar_onment guidelines or regulations.

I.4.6 Measure Locatic_s. Determine bye, to the

nearest foot, the location of all soil augerings and sampllng points.

Distance shall be measured from some permanent feature or ob3ect at the

site. Record the positions on both project and site-specific maps.

I.4.7 Surveys. Determine by certified land surveyor the

eieva___l _ne__9__b6_:li_ _,

and s__x_nis shall be a third 6rder survey. Notch the top of
the riser casing where well elevations ere established. Record the

positions on both project and site-speclfic maps. Bench marks used must

have previously been established from, and be traceable to, a US Coast and

Geodetic Survey (USCGS) or US Geological Survey (USGS) survey marker. ._ L
Clearly identify all bench mark locations on the base map.

I.4.8 Well an_ Borlr_ Precautions. Mark the field locations of all

test wells and soil borings during the planning/mobilization phase of the

field investigation. Consult with the Cape Romanzof POC to m_nimize

disruption of base activities, to properly position wells with respect to
site locations, and to avoid underground utilities. Obtain written

approval from the station P0C prior to commencement of field operations.

I.4.9 W_I an_ Borehole Cleanup. Uncontaminated cuttings may be

spread over the general area in the vicinity of the well or borehole.
Containerize and store cuttings suspected to be hazardous in accordance

with paragraph I.I.4.4.3. Transport these drums to an accumulation point

within the installation boundary designated by the station POC. Upon

determining if any drum contains hazardous waste, the contractor shall

label only those drums containing hazardous waste, prepare and sign the

manifest documents as an agent for the Air Force. Labelling and packaging
of the hazardous w_ste shall be in accordance with DOT regulations. The

contractor is also responsible for _ -- "__ •• ....._ from

Cape Romanzof AFS, AK to the Defense Reutilization and Marketing Office

_ted at Elmendorf AFB AK. Air Force guidance for shipment of

hazardous material/waste within AAC is provided in regulation AACR 19-7.

The 11 TCW is responsible for ultimate disposal of contaminated soils.
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1.4.10 Test Pits. Employ a__r a maximum of
day(s) to conduct test pit evaluations. Describe lithologies encountered

during test pit digging and prepare stratigraphic logs. Place special
emphasis on the visual identification of contamination. Monitor the test

pit with a phq_j_ meter or appropriate organic vapor analyzer.

Permanently mark each location where test pits are dug and record the

location on the base map. Following test pit evaluations, fill in the test

l pit to the original land elevation. See the Handbook, Section 12 forprocedures on test pit sampling.

I 1.4.11 Geophy_ _ 1 b'_xvu=ys

1.4.11.1 SO_-I C___ __ablish appropriate grid systems and
conduct a maximum o___'f-soil gas survey. Prepare a

I posting map of soil gas values relative to their location on the grid used.
Provide this map in an Informal Technical Information Report suk_tted

after completion of the soil gas surveys. (Item VI, Sequence No. 3,

i paragraph 6.I).

1.4.11.2 Simple Re_ova/s. Perform s!_ple removals in accordance

I to paragraph 5.3.1 of the Mar 1989 Cape Romanzof AFS, AK Work Plan.Removals shall be treated the same as suspected drill cuttings and disposed

of as stated in paragraph 1.I .4.9 of this SOW.

I 1 4 12 Sa_le Collection.
o Q

es

1.4.12.1 C_ aria Surface Water _les. Collect a maximum of

six (6 ) groundwater and thirteen (13 ) surface water samples. The maximum

number of analyses for each parameter and the required analytical method is

given in Table A-4, Annex A.

I 1.4.12.2 Soil and Sentiment Saraples. Collect a maximum of forty-five
(45) soil and sediment samples. The maximum number of analyses for each
parameter and the required analytical method is given in Table A-5, Annex

|
1.4.13 Site-spe_ic Req_nents. Perform the site-specific

requirements as listed in the followlng sub-paragraphs. The field tasksshall be performed as specified in Section 5 of the IRP Stage I Work Plan.
Refer to Annex A of this SOW, Table A-I for the number of wells, borings,

I soil gas ,and test pits by site. Table A-2 lists water analyses by site,
and Table A-3 lists soil analyses by site.

1.4.13.1 Site I. Waste Acctm-_l_tion Area No. 3, E/%clu_

I Spill/Leak Nos. 6,7,8, and 9 (PJ3M-I).

a. Field tasks include: Hand augerings and collection of soil

sar_ples.
b. _waste accumulation area no. 3.

1.4.13.2 Site 2. 7=_ge Fuel Spi_ (RDM-Is).
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a. Field tasks include: Soil gas survey , hand augerlngs and
collection of soil samples.

1.4.13.3 Site 3. Weather Station We// no. 2 (I_OM-2).

a. Field tasks include: Collection of one groundwater san_le.

1.4.13.4 Site 4. Waste Accu_m,_ati_ Area No. I (_OM-3), W_ an_

Lake. I
a. Field tasks include: Hand augerings, collection of so_l

and sediment samples, collection of surface and groundwater samples.
m

b. R_w_ste accumalation area no. I. I

1.4.13.5 Site 5. Lower an_ Upper C_mp _ (BOM-4). I

a. Field tasks include: Hand augerings and collection of soil
samples. m

1.4.13.6 Site 6. Land_i3ulNo. 3 (ECIM-5). f

sa_le.a. Field tasks include: Hand augering and collection of one Isoil

_" 1.4.}3.7 Site 7. Waste AccuSation Area No. 2 (IROM-6).
I

a. Field tasks include: Hand augering and collection of one
soil sample.

1.4.13.8 Site 8. _ Area (ROM-7).

sample.a. Field tasks include: Band augering and collection of one Isoil

1.4.13.9 Site 9 T=_ill No. 2 (ROM-B). I
a. Field tasks include: Well installation, groundwater and I

surface w_ter/effluent sanEolecollection, soil and sediment sample

collection. I
b.

1.4.13.10 Site 10. Iar_'F_11 NO. 1 (IRCIM-9). t

a. Field tasks include: Hand augering and collection of one

soilsan_le. I

1.4.13.11 Site 11. Sp_I/Leak No. 3 (I_M-1O).
!

a. Field tasks include: Hand augering and collection of one I
soil sample.

1.4.13.12 Site 12. _%ite Alice Site (P/IM-11),
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a. Field tasks include: Hand augerings and collection of soil
sanples.

1.5 _eline Risk Assessment. After a thorough review of all

data gathered during the field investigation and the determination of ARARs

(paragraph I.I .3), determine the potential risk to human health and welfare

I or the environment from the contaminants identified at the various sitesinvestigated. If a baseline risk assessment was performed during a

previous IRP Stage, update and refine the assessment based on the newly

I collected data. The required elements of the _.)_r ....A.wa_ses_ areprovided in the Handbook, Section 3 (Report Format Section IV). Include

results of the baseline risk assessment in Section IV of the Final Report

i (paragraph I. I.11.I). Identify those sites posing no threat to human health,
welfare or the environment and which no further action is appropriate.

Prepare a decision document to support this finding (paragraph I.I.10.I ).

I 1.6 l=_ze3._m.9"m.zyAlte-n-,ative _-i_1 Acticms (FS Phase I).For all past hazardous waste disposal and spill sites investigated at
Cape Romanzof AFS, AK, except those where no further action is

i applicable, utilize the data and conclusions obtained from thehydrogeological survey, site characterization, and baseline risk

assessment to develop preliminary alternative remedial actions. If

preliminary remedial actions were developed during a previous IRP Stage,

I reevaluate the remedial actions selected based the newly collected data.
on

_e required elements for the FS Phase I are provided in the Handbook,

Section 3 (Report Format Section V). Alternatives developed shall include

the following categories:

a. Alternatives for off-site treatment and/or disposal

b. Alternatives that attain ARARs

c. Alternatives that exceed ARARs

I d. Alternatives that do not attain ARARs

I e. No action
Further, alternatives outside of these categories may also be developed,

such as non-cleanup alternatives (e.g., alternate water supply, relocation,

I etc). Documentation of the reaw__!al alternative
development process,

including the decision rationale, shall be provided as an Informal

Technical Information Report (Item VI, Sequence No. 3, paragraph 6.1 ) and

I shall be included in Section V of the Final Report (paragraph I. I.11.I).

1.7 In/_1 Screening of Alternatives (FS Phase _). The

alternatives developed in paragraph I.I.6 shall be screened to eliminate

those that are clearly infeasible or inappropriate, prior to undertaking

detailed evaluation of the remaining alternatives. Screening criteria are
as follow:

a. Public health/environmental impacts. Adverse effects on the

environment or public health and welfare will preclude further
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consideration of a remedial alternative. Those alternatives that do not

satisfy the objective of the Feasibility Study and substantially contribute

4to the protection of public health environment will be selected.

b. Technical feasibility. Technologies that may prove

extremely difficult to inclement, will not achieve the remedial objectives

in a reasonable time period, or will rely upon unproven technology should
be modified or eliminated.

c. Cost. The object of the cost screening is to eliminate I
alternatives that have costs on the order of magnitude greater than those

of other equally effective alternatives. An alternative whose costs far

exceeds that of other alternatives will usually be eliminated unless other •
significant benefits may also be realized. Cost data sources should be g

limited to star_ard cost indices, "Remed:al Actions at Waste Disposal

Sites" (EPA,_982), and other readily available information. The objective
in calculating the costs is to achieve an acctu_acy within -50 to +_00 |
percent. Perform cost screening only on alternatives remaining after the

public health and environmental screening. m
d. An Informal Technical Information Report (ITEM VI, Sequence •

3, paragraph 6. ]) shall be prepared detailing the screening process and

identifying the alternatives remaining (paragraph I. ]._].2 ). This decision •

process shall be included in Section V of the Final Report (paragraph m
I.I.11.1).

' |1.8 De_le_ Analysis of Re_a_1 Alternativms. Perform a detailed

analysis of the alternatives remaining after the initial screening. The

analysis shall follow the procedures listed below. _@!tional guidance can

be found in EPA/540/G-85/003, Guidance on Feasibility Stl_d_es Under tlsaCLA. []

Provide an Informal Technical Information Report describing the analysis

procedures, results and conclusions to the USAFOEHL/TS (Item VI, Sequence

No. 3, paragraph 6.1 ). The analysis procedures, decision process, results

and conclusions of the detailed analysis shall be included in the Final

Report (paragraph I. I. 11. I ).

I.8. I Technical analysis. The technical analysis shall evaluate I

each remedial alternative for performance, reliability, ir_lementability, and
mm

safety. The technical analysis will, as a minimum:
m

a. Evaluate alternatives in terms of their _'-_ _ I
the intended function, such as removal, destruction, treatment, etc.

b. Discuss how the alternative does (or does not) conply with I
When an alternative does not comply, discuss how the alternative

prevents or minimizes the migration of wastes and public health or

environmental impacts and discuss special design needs that could be
implemented to achieve compliance. g

c. Consider any special site or waste conditions that may affect m

performance. Specifications shall be based on ASTM, AASHTO or other

appllr_ble engineering standards if appropriate. On-site alternatives

shall include an analysis of locatlonal factors that may impact
effectiveness.
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i) "
d. Evaluate operation, maintenance, and monitoring requirements

of alternatives. Consider the demonstrated performance of alternatives at
other sites and locations.

e. Identify and review potential off-site facilities to ensure

compliance with appl_cahle RCRA and other EPA environmental program

requirements, both current and proposed. Potential disposal facilitiesshould be evaluated to determine whether off-site management of site wastes

could result in a potential for a future release from the disposal

facility.
f. Identify t_rary storage requirements, off-site disposal

needs and transportation plans.

I g. Describe whether the alternative results in _t
_t, resource recovery, or destruction of the wastes, and, if not,

I the potential for furture release to the enviroD3nent.
!

h. Outline the safety requirements for remedial implementation

(including both on-site and off-site health and safety considerations).
i. Describe how the alternative could be phased into in.4_el

_ts. The description should include a discussion of how various

operable units of the total remedy could be implemented indivldually or ingroups, resulting in a significant improvexent or savings in cost.

I.8.2 __1 Ana/ysis. Assess each alternative in terms of
the extent to which it is expected to prevent damage and provide protection

to public health, welfare, and the environment. Perform an Environmental
Assessment (EA) for each alternative. The EA should focus on the site

J problems and pathways of contamination actually addressed by eachalternative. The EA for each alternative will include, as a minimum, an

evaluation of beneficial effects of the response, adverse effects of the

I response, and an analysis of measures to mitigate adverse effects. The no-action alternative will be fully evaluated to describe the current site

situation and anticipated environmental conditions if no action is taken.

The no-action alternative will serve as the baseline for the analysis.
I.8.3 Public H-a3th Analysis. Each alternative will be assessed

in terms of the extent to which it mitigates long-term exposure to any

I residual contamination and protects public health both during and aftercompletion of the remedial action. The asssessment will describe the

levels and characterization of contaminants on-site, potential exposure

routes, and potentially affected population. The effect of the "no-
action" should be described in terms of short-term effect, e.g., lagoon

failure, long-term exposure to hazardous substances, and resulting public

health impacts. Each rem=_al alternative will be evaluated to determine

the level of exposure to contaminants and the reduction over time. The

relative reduction in public health impacts for each alternative will be

compared to the no-action level. For management of migration measures, the

relative reduction in impact will be determined by coaparing residual
levels of each alternative with AKARs. For source control measures or with

D ARARs not available, the cc_parison should be based on the relative
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effectiveness of technologies. The no-action alternative will serve as the

baseline for the analysis. (I
I.8.4 Xnsti_xti_ Ana/ysis. Evaluate the effects of Federal, State

and local star_ds and other institutional require_nts on the design,
each alternative. Specifically, assess regulatory Ioperation and timing of

requirements, permit requirements, community relations, and participating

agency coordination. All applicable or relevant public health and
environmental stan_m_ds, interagency coordination needs and other I
institutional issues shall be identified. [

I.8.5 Cost An_lysis. Evaluate the cost of each remedial |

alternative (and for each phase or segment of each alternative). The cost I
for each alternative will be presented as a present worth cost and will

include the total cost of in.Dlementing each alternative and the
costs. Both monetary costs and associated Iannual operation and maintenance

non-monetary costs, e.g., reduction of aesthetics or recreaton values, will
!

be included. A distribution of the costs over time will be provided. At a

minimum,performthe followingsteps: I

a. Estimation of costs. Estimate capital and operation and

maintenance costs for each alternative. The cost estimate should provide |

an accuracy of -30 to +50 percent and are prepared using data available I
from the reme/ial investigation. Estimates should be based on other

similar pro3ects or stafford costing guides such as the "Means Guide" and

the "Dodge Guide". Other sources include "Remedial Action Coa_pletion" and I
"Handbook: Remedial Action at Waste Disposal Sites". |

b. Present worth analysis. Using the estimated costs, /

calculate annual costs and present worth for each alternative.

c. Sensitivity analysis. Evaluate the sensitivity of cost

estimates to changes in key assumptions and parameters, such as discount
rate.

I.8.6 K%_aluatiom of Cr_t-_fective Alternatives. Alternatives

will be compared using the results of the technical, environmental, public I
health, institutional and economic analysis. At a minimum, the following

areas will be used to compare alternatives end select a recommended remedy: |
t

a. Present worth of total costs. The net present value of

capital and operating and maintenance costs must be presented.

b. Health information. For the no-action alternative, the |

USAFO_L prefers a quantitative statement including a range estimate of
maximum individual risk. Where quantification is not possible, a •

qualitative analysis may suffice. For source control options, a t
quantitaive risk assessment is not required. For management of migration

measures, present a quantitative risk assessment including a range estimate |

O f maximum individual risks. t
c. Environmental effects. Only. the most important effects or

impacts should be summarized. Reference can be made to supplemental
information arrayed in a separate table, if necessary.
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d. Technical aspects of the remedial alternatives. The
technical aspects of each r_d!al alternative relative to the others
should be clearly delineated. Such infornmtion generally will be based on
the professional opinion of the contractor regarding the site and the

technologies co,rising the remedial alternative.

i e. Information on the extent to which remedial alternatives
meet the technical require__nts and environmental standard of applicable

enviro_tal regulatlons. This information should be arrayed so that

I differences in how remedial alternatives satisfy such star_rds (ARARs) arereadily apparent. The general types of star_rds that may be applicable at

the site include (l) RCKA design and operating star___rds, (2) drinking

I water standards, and (3) environmental discharge star_ards.
f. Information on community effects. The type of information

that should be provided is the extent to which in_lementation of a re_ial

I alternative disrupts the cc_m%_nity (e.g. traflic, ten_rary health risks,
#

and relocation), and the likely public reaction.

I g. Other factors. This category of information would includesuch things as institutional factors that may inhibit implementing a

remedial alternative and any other site-specific factcrs identified in the

i course of the detailed analysis that may influence which alternative is ,l ed
1.9 Data _,a_ity OBjectives (DQ0s). For those sites where

contamination is detected but the ' _9_t_ermit ce_leting

the detailed analysis of alternatives, identify and define the DQOs

necessary to co, fete the feasibility study and risk asses_t. These

DQOs will define the scope of the Work Plan to be prepared for any follow-
on IRP task order (I. I.12.I.I). Incorporate the DQOs into Section VI of the

_i Report (paragraph I.I.11.1).

i _T.IO D_-_ion _ts.

I. I_0.I Tech_ Document to Support No F_-hhar Action (TaS_'A).

i Using the format provided in the Handbook, Section I1, prepare a decisiond_nt for each IRP site where the results of this investigation ind/cate

that no significant threat to human health and welfare or the environment

i exists (Item VI, Sequence No. 4, paragraph 6.1 ).
I. 1,0.2 Tecbr_c_1 _t to Support a Emmecl/al Actic_ Alternative.

For those I92 sites where the available data permits detailed screening of

I remedial alternative actions and selection of a recommended alternative,prepare a decision document to support the selection process (Item VI,

Sequence No. 4, paragraph 6.1 ). Use the format provided in the Handbook,

Section I1.

1.11 _:.!:x:__c-_

1.11. I Final Report. Prepare a report delineating all findings from

this investigative stage of the remedial investigation/feasibility study.
This report must also include a detailed discussion of the recommended
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alternative remm4!al actions and a description of the work proposed, |
including the DQOs for any follow-on remedial investigation and feasibility Jstudy that may be required. Forward the report to USAFOEHL/TS for Air

Force and regulatory agency review (Item VI, Sequence No. 4, paragraph f
6.1).

• 1._T. _.T Tabl_: and Figures. T_e contractor shall provide as

many tables and figures as required. Lists of required figures and tables

are found as attac_ts to the Report Format (USAFOEHL/TS Handbook,

Section 3). All figures and tables shall be clear and easy to interpret, I

shall be of publishable quality, and shall contain legends that identify I

the symbols used for the purposes of the illustration.

1.11.1.2 Draft Reports. Draft reports are considered "drafts" only zn J
the sense that they have not been reviewed and approved by the Air Force.

In all other respects, "drafts" must be co_lete, in the proper format, and •

free of grammatical and typographical errors. All draft reports shall be I
thoroughly screened through in-house peer technical review before being
released to USAFOEHL/TS.

I. 1 I. I. 3 Report Format. Strictly adhere to the USAFOEHL/TS Report I

Format (USAFOEHL/TS Handbook, Section 3) for preparatlon of draft and Final

Reports. This format is an integral part of this Delivery Order.
!

I. 11.I.4 Mi_fic_ Copies of Final Report. Provide three (3 )

microfiche copies of the approved Final Report (Item VI, Sequence No. 17, ff

paragraph6.1). I

I.11.2 Infoz_ Technical Ir_.ormaticn Report. Upon co_letion of all

analyses, tabulate and incorporate all analytical data into an Informal d
Technical Information Report and forward the report to USAFO_{L/TS no later

than three (3) weeks after all analyses have been completed (Item VI,

Sequence No. 3, paragraph 6.1 ). Use the format provided in the
USAFO_L/_ Hand,k, Section 8.

I. 12 Plans.
BI

1.12.1 P_-----_'_ _11_w__ _or those sites where no further I
action is not appropriate and the available data does not permlt detailed

analysis of alternatives, the contractor shall initiate preparation of •

plans for any follow-up effort only after the first draft report has been |
coordinated with the Technical Program Manager and Air Force comments have

been incorporated into the first draft report. The follow-up plans shall m

be delivered at the same tin_ as the second draft report (paragraph •
I.I.11.1). q

1.12.1.1 _ Work Flan For Ne_ _fort. Use the W_ m
provided in the Handbook, Section 4. Distribute copies as directed by

USAFO_IL/TS (Item VI, Sequence No. 4, paragraph 6. I).

1.12.1._ - ; __-*. _'_,a separate letter, submit a lump sum cost I
estimate for the effort required to perform the work detailed in the Work

Plan for the next effort (Item VI, Sequence No. 2, paragraph 6.1 ).
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I.13 Data Mana_. In _tion to the hard copy of the field and

laboratory test results submitted with the monthly R & D Status Report,
data collected in this effort shall be archived with Air Force-compatible

c_uter hardware and software and forwarded to USAFOEHL/TS per format and

msdia instruction provided in the IKPIMS Data Loading Handbook (provided

under separate cover ). (Item VI, Arch 2, Sequence No. I, paragraph 6.2 ).

I 1.14 Meetings. A _ of three contractor personnel
(3) shall

attend three (3) meetings %_ Each meeting shall be two 8-
hour workdays in duration. "-All meetings shall be coordinated by

I USAFOEHL/TS.
I.15 Sp_i_1 Notificaticns. Immediately report to the USAFOEHL/TS

I TPM or his/her supervisor, via telephone, any data/results generated duringthis investigation which may indicate an imminent health risk. Follow the

telephone notification with a written notice within three (3) days and
attach a copy of the raw l_horatory data (e.g., chromatograms, standards

I used for calibration, etc).

1.16 R & D Status Reports. Include all data as required by the

I USAFOEHL/TS Handbook, Section 6. Tab/lated field and laboratory testresults and QA/QC data shall be incorporated into the next monthly R & D
Status Report as they become available and forwarded to the USAFOEHL/TS

(Item VI, Sequence No. I, paragraph 6.1 ).

1.17 M_th and Safety Plan. Provide a written Health and Safety
Plan within four (4) weeks after the Notice To Proceed (NTP) (Item VI,

Sequence No. 4, paragraph 6.I ). Co_ply with USAF, OSHA, EPA, State and

local health and safety re_/lations regarding the Stage I RI/FS work

effort. Use EPA guidelines for designating the appropriate levels of

i protection needed at the study sites. Coordinate the Health and SafetyPlan _irectly with applicable regulatory agencies prior to submittal to

USAFOE_L/TS.

l 1.18 _'-_-._.''" - ......... J'.age I. Providea written QAPP within three (3) weeks after Notice To Proceed (Item VI,

Sequence No. 4, paragraph 6. I). Use the QAPP format provided under

l separate cover (USAFO_qL/TS Handbook, Section 5 ).

1.19 The above technical efforts including the; _,._,,
for each category are estimates only. Should the technical efforts,

I including field work, require variations from these estimates, the
contractor shall obtain written concurrence from the USAFOEHL/TS prior to

proceeding with the variations. Under such circumstances, the ceiling of

this order shall remain unchanged.

1.20 Due to the extreme remoteness of Cape Romanzof, the contractor

shall be responsible for securing transportation of all equipment and

contractor personnel to the the station. Provisions shall he made to

include two (2) USAFOEHL/TS personnel on one site visit.

If. S_.,.K_CN AND _:
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Cape Rcm'anzof _ AK
Date to be established

II'Z. B_m

The 11 Tactical Control Wing (11 TCW) will provide the following

support to the contractor:

3.1 Locate underground utilities and issue digging or other •
appropriate permits to the IRP contractor prior to the commencement of

digging or drilling operations.

3.2 Assign a_lation points within the installation to which the I

contractor can deliver any drill cuttings, removal items or well
i

installation/development fluids generated from the required work which are

suspected to be hazardous. The contractor is responsible for providing all •

necessary containers (55-gallon drums) and for transporting the

containerized material to the accumulation point.

3.3 Take custcdy of any auger cuttings, drill cuttings or well I

installation/ development fluids suspected to be hazardous and properly

dispose of the material according to applicable State and/or Federal

regulations. Supply contractor with the Cape Romanzof AFS generator number D

to be used in preparing and signing of the manifest documents as an agent m

for the Air Force. Co _._:" '
_ontainingha o DRM0at •
Elmendorf AFB, AK. |

3.4 Coordinate with the contractor and DRM0 the transportation and

acceptance of the hazardous waste to the DRMO facility at Elmendorf AFB, •
AK.

3.5 Provide the contractor with existing engineering plans,

drawings, diagrams, aerial photographs, digitized map files, etc., to

facilitate evaluation of IRP sites under investigation.

3.6 Arrange for, and have available prior to the start-up of field I
work, the following services, materials, work space, and items of equipment

to support the contractor during the investigation: B
a. Personnel identification badges, vehicle passes and/or entry •

permits.
am

b. A secure staging area (approximately 1000 square feet) for i

storing equipment and supplies.

c. A supply (e.g., fire hydrant, stand pipe, etc. ) of large i
quantities of potable water for borehole flushing, equipment cleaning, etc.

d. A paved area where drilling equipment can be cleaned and m

decontaminated. A source of potable water (i.e., ordinary outdoor water
faucet) and a 110/I 15 VAC electrical outlet must be available within 25

feet of the paved area for steam cleaner hookup. Drainage from this paved

area should be through an oil/water separator to a sanitary sewer.
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e. A ten_rary offlce a/ea, not to exceed 10O squ_re feet and
equipped with a Class A telephone for local and long dlstance telephone

calls. The contractor shall pay for any long d/stance telephone calls _de

by contractor personnel _rc_ thls phone.

f. A set of keys to the locks on any ex!sting test/_nitorlng wells

at Cape Ro_zof AYS, AX. The keys shall be returned to the station POC by

the contractor when the survey has been con_leted.

q. Asslst the contractor in o_alnlng billeting and meals for up to

_lng the fleld investigation. The tec_hnical program
manager (T_) and contractor will coordlnate the _te of arrival with the

station _ at leas_rior to the visit.

h. Assist the contractor in obtainlng landing authorlty at Cape

Kor_znzof AFS, AK.

IV. C_ _JRNIS_ i_:._: None

V. _T I_D_2S OF CC_Z_-T:

5. I USAFO_qEL/TS 5.2 Il TC_

Technical l>roqram Manager (TPM) Mr Carl Gysler

,, I Lt Walter Migdal I1%_CW/L_D

USA__O_--HL/TSS Elmendorf A:'_ _/< 99506
Brooks AFB TX 78235-5501 (AC) (907) 552-3691

(512) 536-9001 (AV) 317-552-3691
AV 240-9001

-800-821-4528
5.3 MAJCOMP0C

Mr James W. Hostman

_Q AAC/D=--=V
Elmendorf 2LrB,A_<99506

(AC) (907) 552-4151

(AV) 317-552-¢151
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_r_. rT_._r .v_ i

6.1 At+_hment I of the Basic ccr_. In a_ition to Sequence

Numbers I and 5 listed in Attachment I to the basic contract which

apply to all orders, the Sequence Numbers and dates listed below are

applicable to this order:

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 14

.17 OTIME 16JUN 89 4 AUG 89 10 n3 (Health & I.l

Safety )
MM

3 (ITI_- I.I.4.11.1 OTIME * * - 4 •

Soil Gas Map)

3 (ITIR- I. I.11 .2 OTIME * * - 4 •

Analytical Data ) m
3 (ITIR- I.I.6 OTIME 4 SEP 89 6 NOV 89 - 4

Prelim. RA) I

3 (ITIR-Screen I.I.7 OTIME 5 OCT 89 27 NOV 89 - 4

ofRAs) n
3 (ITIR- i.i.8 OTIME 12 OCT 89 15 DEC 89 - 4

,, Detailed RA) •

m
4 (Decision I.I.10 ONE/R 4 SEP 89 12 JAN 90 11 MAY 90 ***

Documents )

4 (Tech. I.I.11.1 ONE/R 4 SEP 89 15 DEC 89 14 JUN 90 ** I

Rpt )

4 (Work Plan) I.I.12.1.1 ONE/R 11 DEC 89 21 MAR 90 16 MAY 90 ****

4 (QAPP) I.I.18 ONE/R 11 DEC 89 21 MAR 90 16 MAY 90 **** m
2 (CostLtr) I.I.12.1.2 OTIME 11 DEC 89 11 MAY 90 - 3 •

17 (Microfiche) I.I.11.1.4 OTIME 11 DEC 89 14 JUN 90 - 3 m
m

6.2 A%-tachn_rrt 2 of _ basic cc_tract.

Block 11 Block 12 Block 13 Block 14 mSequence No Para No Block I 0i o

I (Data I. I.13 OTIME * * - I

Management ) m

6.3 Notes:.

• For the soil gas map, provide the ITIR within three weeks of soil m

gas survey cc_letion. For the analytical data, provide the ITIR upon

4completion of the total analytical effort and not later than three weeks
after all analyses have been completed. Provide the Data Management disk
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with the analytical _t.a.

D ** One first draft report (10 copies), one second draft report (15
copies), and one Final Report (30 copies plus the original camera-ready
copy) are required. Incorporate Air Force comments into the second draft

and Final Reports as specified by USAFOEHL/TS. Supply USAFOEHL/TS with an

advance copy of the first draft, second draft, and Final Reports for

acceptance prior to distribution. Distribute the remaining 9 copies of

the first draft report, 14 copies of the second draft report, and 29 copies

of the Final Report as specified by USAFO_qL/TS.

*** One draft (I0 copies) and one final (25 copies) of each
decision document is required. Supply the USAFO_qL/TS with one advance

copy of each draft and final decision document for acceptance prior to

distribution. Incorporate Air Force comments into the final decision

documents as specified by USAFOEHL/TS. Distribute the remaining 9 copies

of the draft and 24 copies of the final decision documents as specified by

**** One first draft Plan (10 copies), one second draft Plan (15

copies), and one Final Plan (25 copies) are required. Incorporate Air

Force oumments into the second draft and Final Plan as specified by

USAFOEHL/TS. Supply USAFO_IqL/TS with an advance copy of the first draft,

second draft, and Final Plan for acceptance prior to distribution.

Distribute the remaining 9 copies of the first draft Plan, 14 copies of

t_e second draft plan, and 24 copies of the Final Plan as specified by

P
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a Unless an abbreviated list of analytes is specified under "Parameter"

above, the analytical protocol shall include all analytes listed in

the referenced analytical method. The methods cited are from the

following sources:

"A" Methods Standard Methods for the Examination of Water and

Wastewater, 16th F_ition (1985)

"E" Methods Methods for Chemical Analysis of Water and Wastes, EPA

Manual, 600/4-79-020 (USEPA, 1983 - with additions)

"SW" Methods Test Methods for Evaluating Solid Waste, Physical/
Chemical Methods, SW-846, 3rd Fdition (USEPA, 1986)

"ASTM" Methods American Society for Testing and Materials, 1919
Race Street, Philadelphla PA 19103

b For soil/sediment samples, report results as mg/kg of dry soil or

"' sediment. Report moisture content for each sample. Contractor shall

modify the equation for calculation of moisture content in ASTM D-2216

D to read:

w-- [(WI-W2)/(WI-WC)] x 100

where w = moisture content, %

WI = weight of container and

moist soil, g

W2 = weight of container and

oven-dried soil, g

WC = weight of container, g.

c The sample shall be filtered in the field through a 0.5 um filter at

the time of sample collection and before sanple preservation.

d Analyze for all 52 toxic characteristic contaminants listed in the

Federal Register.

e The maximum number of second-colunm confirmational analyses shall not

exceed fifty percent (50%) of the actual number of field samples (to

include duplicates, replicates, ambient condition blanks, trip blanks
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and equipment blanks). If the number of samples requiring second-
colu_m confirmation ex_ this allowance, contact the USAFOEHL/TS
Technical Program Manager. The total number of samples listed in
Tables A-4 and A-5 includes the allowance applicable to each GC method.
If GC/MS, or a combination of second-colu_ GC and GC/MS, is used, the
total cost of all such analyses for a particular parameter shall not
exceed the funding allowed for positive confirmation using only second-

column GCo i

I

l

I

I
" i

!
!
!
I

i
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