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NOTICE

i This report has been prepared for the United States Air Force (USAP)by
Woodward-ClydeConsultantsfor the purposeof aiding in the implementation

I of a final remedialactionplan under the Air Force InstallationRestorationProgram (IRP). As the report relatesto actual or possible

I releasesof potentiallyhazardoussubstances,its releaseprior to a USAFfinal decisionon remedialactionmay be in the public's interest. The

limitedobjectivesof this report and the ongoingnature of the IRP, along

I with the evolvingknowledgeof site conditionsand chemicaleffectson

i human hea_th and the environment,must be consideredwhen evaluatingthis
report. Recommendations or other views expressed herein are those of the

contractoronly and do not necessarilyreflectthe officialpositionof the

USAF.

i Copiesof this reportmay be purchasedfrom:
National Technical Information Service

I 5285 Port Royal RoadSpringfield,Virginia 22161

I
I

I

I
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PREFACE

I This Technical Addendum the Consultants
Report supplements Woodward-Clyde

Stage I RI/FS Report (datedJune 1, 1990). The 1990 report describesthe

I investigationand evaluationtechniquesand resultsadopted for the USAF
under contractF33615-85D-4544deliveryorder number 0010 to conductan IRP

J RemedialInvestigation/FeasibilityStudy (RI/FS)for the Cape RomanzofLongRange Radar Site (LRRS),one of the Alaskan Long Range Radar locations.

I The overallassignment includedreviewingsite historyand definingthe

frameworkfor the RI/FS; establishingthe environmentalsettingthrough

I existingreports;conductingthe field investigationprogram conformance
in

with the Stage 1 Final Work Plan; discussingresultsand significant

I findings,includingprovidinga qualitativerisk screeningof identified
contaminatedsites; identification,screening,and analysisof remedial

i measures; and recommending which sites require no further IRP action,requireadditionalIRP effort, or require recommendedremedialactions.

The originalfield work took place in Summer 1989 and was documentedin the

I June 1990 report.

I Supplementalfield work was implementedin summer 1990, in accordancewith

I Order 0010 Modificationi. The resultsof this field work, the following
analytical work, the evaluations including a supplementary qualitative risk

screening,and the conclusionsand recommendationsregardingsite

i classificationand future IRP work are presentedin this TechnicalReportAddendum.

I CaptainCharlesAttebery,Human SystemsDivision,IRP ProgramOffice

(HSD/YAQ),was the TechnicalProgramManager.

Approved:

I
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m EXECUTIVESUMMARY

I
As a follow-onto the 1989 field investigation,which is documentedin

Woodward Clyde'sJune 1990 report (WCC 1990), some additionalfield
- investigationswere implementedin 1990 and are documentedherein. The

purposeof the 1990 work was to clarifyor confirmfindingsof the 1989

work at three sites at Cape Romanzof LRRS. The sites, and the purposes of

the additional investigations, were:

• ROM-1S area,which also includesWell No. 1 and, on a broader

scale, the entire Lower Camp area. The purposeswere to resample

all three wells in the area, to close two wells, and to better

_ define the area'shydrogeologyin view of contaminanttransportand a potentialnew installationwater supply well location.

• ROM-2, the Weather Station areao and in particular Well No. 3 near

the WeatherStation. The purposewas to ascertainthe qualityof

the Well No. 3 water, which had not been sampledpreviouslyin

Stage i.

• ROM-8, the landfill located about one-half mile west of the

Composite Facility. It was considered useful to resample the

wells, which had been installed at the landfill and sampled in

1989.

Accordingly, an additional field investigation was planned and implemented

in August 1990. It consisted of:

ES-1
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i

* In ROM-1S/LowerCamp area:

- Geologicreconnaissance,and review of availablewell

information

- Sampling of three wells

- Downholegeophysicalsurvey of two wells

- Seismicrefractiongeophysicalsurvey over approximately5500

feet of survey line

- Proper abandonmentof two wells

• At ROM-2,WeatherStation:

~ Samplingof one well

- Review of well information

• At ROM-8, Landfill:

- Samplingof three wells; the fourthwell was found to be damaged

and could not be sampled.

The resultsof the investigationwere compiledand evaluated,and

compared to applicablestandards. A summaryof 1990positivechemical

results,and corresponding1989 results,is as follows:

ES-2

I
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D 1990 1989

ROM-1S/Lower Camp Area

Well A TPH (mg/l) <I.0 Not detected

Well B TPH (mg/1) <2.0 4.0

Well No. 1 TPH (mg/1) <1.0 2.0

ROM-2 -- Weather Station

Well No. 3 TPH (mg/l) <1.0 Not sampled

ROM-8 -- Landfill

MW-1 TPN (mg/l) <1.0 Not detected

_-2 TPH (mg/l) <1.0 Not detected

MW-4 TPH (mg/l) <1.0 2.0

Toluene (_g/l) 7.6 & 9.2 Not detected

Ethylbenzene(_g/l) 1.2 & 1.3 Not detected

Xylenes (_g/l) 5.0 & 6.1 6.7

1,4 Dichlorobenzene(_g/l) 4.2 & 5.2 3.8

Regarding the hydrogeology of the Lower Camp Area, it was found that:

• Contaminant transport at ROM-IS is downslope and away from Well

No. 1.

• Well No. i is near an optimumlocationfor a water supplywell,

consideringdowngradientcontaminationpotentialand potential

well yield.

ES-3
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)
A qualitative risk screening indicated negligible health risk for the ROM-

iS/LowerCamp area includingWell No. I, and for ROM-2 Well No. 3, subject

to satisfactory confirmation sampling and testing of Wells No. i and 3 for

Secondary Maximum Contaminant Levels (SMCLs).

At the ROM-8 landfill, the results confirmed the 1989 results and,

therefore, the risk screening results, feasibility study, and recommended

remedialactlon documentedin the 1990 Stage 1 RI/FS report (WCC 1990)

followingthe 1989 field investigation.

The conclusions and recommendations of the present report are:

• ROM-1S (Wells A and B) is a Category 1 site, requiring no further

action.

• Well No. 1 and ROM-2 (Well No. 3) are conditional Category 1

D sites, requiringno further action, subjectto satisfactory

confirmationsamplingand testingfor SMCLs.

• ROM-8 {landfill) remains a Category 3 site requiring a remedial

action. The feasibility study and recommended remedial action

_ocumented in WCC (1990) are unchanged.

D
ES-4
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DRAFT

IRP RI/FS

TECHNICAL REPORT ADDENDUM

Cape Romanzof LRRS, Alaska

1.0

INTRODUCTION

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

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

Romanzof Long Range Radar Site (LRRS), Alaska, and to develop remedial

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

to the environment. The project was authorized under the USAF Installation

Restoration Program (IRP), which is similar to the U.S. Environmental

ProtectionAgency (EPA) Remedial Investigation/FeaslbilityStudy (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. A USAF Handbook entitled

"USAF Occupationaland EnvironmentalHealth LaboratoryTechnicalService

Division (AFOEHL/TS)Handbook to Supportthe Installationand Restoration

Program Statementsof Work for RemedialInvestigation/FeasibilityStudies,"

Version 2.0, April 1988, was developed to provide guidance to contractors

in performingRI/FS at USAF sites meeting NPL criteria.

Cape Romanzof LRRS is not classified as a National Priority List (NPL)

site under the EPA CERCLA program. Therefore, not all of the requirements

in the USAF Handbookwere necessarilysatisfiedduring the Cape Romanzof

studies. The data and evaluations described in this report are an Addendum

to the Second Draft RI/FS Stage 1 Report for the Cape Romanzof sites (WCC

1990).

The work discussed in this report addendum was implemented pursuant to

the Scheduleof Changes,ModificationNo. i to Order No. 10 under Contract

1-1
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D No. F33615-B5-D-4544.The Scheduleof Changes is included in Appendix D.

The report addendumdiscusses:

• Additionalinformationregardingthe environmentalsetting--

specificallythe glacialdeposits,hydrogeologyof the water-

bearinggeologic units, and water use (Section2.0).

• The field investigationprogramof 1990, which addressed

contaminationat sites ROM-IS (includingWell No. 1), ROM-2,

ROM-8, and the geometry of the groundwater aquifer within the

Lower Camp area, in conformance with F33615-85-D-4544, Order 10,

Proposed Modification I (Section 3.0).

• Resultsand significantgeologic,hydrogeologic,chemical,and

contaminant findings (Section 4.0).

Impactof findingson FeasibilityStudy (FS) remedialalternatives

in previousRI/FS report (WCC 1990) (Section5.0).

• Recommendationsfor Category1, 2, or 3 status for investigated

sites - ROM-IS, ROM-2, ROM-8 (Section 6,0).

1.1 OBJECTIVES

I Three sites at Cape Romanzof were re-investigatedin August 1990:

ROM-IS (including Well No. 1), ROM-2, and ROM-8. A regional location map

J for Cape Romanzof is providedon Figure i-1. Locationsof the subject

sites within the Cape Romanzof LRRS are shown on Figure 1-2.

I
Wells at these sites were sampled, and samples were analyzed for

I aromaticvolatileorganics and total petroleumhydrocarbon(TPH)
contamination. In addition,one area (definedas Lower Camp Area and shown

on Figure 1-2) was investigated using geophysical surveys to provide

I-2

I
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o _

preliminary identification of: I) subsurface aquifer boundaries,

2) general extent of the groundwater resource, and 3) potential alternate

locations for the base water supply well. This Lower Camp Area included

l severalpreviouslyinvestigatedsites, ROM-IS
including and ROM-3.

l 1.2 SITE DESCRIPTIONS

i The following site and area descriptionsare based on descriptionsinthe existingRI/FS report (WCC 1990) plus additionaldata obtained since

I preparationof that report.

ROM-1S - Spill/Leak No. 5

i Thissiteis locatedsouthof the andwestof
sewage lagoon ROM-3, as

shown on Figure 1-2. The Phase 1 Records Search (Engineering Science {ESI

l 1985) reports that spills from various waste accumulation areas plus
spill/leaksat and north of ROM-3 have contributedto the waste

concentration at ROM-1S. Approximately 14,000 gallons of diesel fuel werelost in one of these spills. The area contains through-flowing surface

I water; a tributary of Fowler Creek flows through the site.

For the purposes of the 1990 investigations, this site also included

I WellNo. I, locatedabout300 feet southeastof shown
ROM-1S, as on Figure

1-2. This inclusion was made to allow an evaluation of subsurface

l hydrogeology and contamination migration between ROM-1S and Well No. 1.

i ROM-IS.containedtwo unsealedwells, which were open to their totaldepths of 55 feet and 26 feet prior to plugging during the 1990 field

work. Limited information concerning these wells was found in U.S.

I Geological Survey-Water Resources Division files.

ROM-2- WeatherStationWell

The weather station and associated water well are located approximately

600 feet east of the southwest end of the airstrip (see Figure 1-2). The

I-3

!
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existingwell (now known to be Well No. 3) is enclosed within a wooden

structure,and is located210 feet northeastof and uphill from the weather

stationbuilding. Based on recently obtainedU.S. Army Corps of Engineers

records,there were actuallytwo wells drilledat or near the weather

station. The existingwell is the secondof these wells, and was

constructed in 1972.

The first well (Well No. 2) was drilled in 1962, and was reportedly

locatednear the southeastcorner of the weatherstation building(U.S.

Army Corps of Engineers,1963). Groundwaterfrom this well was reportedto

be contaminatedwith fuel oil in 1964 (Feulner,1966). The 198g field

investigationand the 1990 visit at this site found no evidenceof any well

at this reported location;an above-groundpetroleumstoragetank was

observed uphill from this location.

ROM-8 - Landfill No. 2 (Old Landfill)

This landfill is located on the south side of the access road between

D Lower Camp and the airstript about ½ mile downhill from the Composite

Facilityas shown on Figure 1-2. The landfilloccupies an area of about

1 to 1.5 acres, and was operated until the mid-1970s. This landfillhas

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

demolitiondebris,shop wastes, and incineratorash (ES 1985). Water

constantlyflows throughor underneaththe landfill. Effluentstreamshave

locallydepositeda reddishsediment,and some vegetationaround the

streamshas been affected.

In 1989, four groundwatermonitoringwells were installedat this site,

two wells upgradientand two wells at the outer/lowerlimitsof the

landfill.

Lower Camp Area

This area is located in the upper part of Fowler Creek valley, and

includes i_heComposite Facility, the area of demolished Lower Camp

D
1-4
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buildings, and several contamination sites, as shown in Figure i-2. At

the headwaters of Fowler Creek, the valley splits into two tributary

valleys,one to the south (the principalcourse of FowlerCreek containing

Huson Dam), and one to the north (locatedsoutheastof the Composite

l Facility).

!

i
!
!

,,
!
!
|
!

k 1-5
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i 2.0
ENVIRONMENTALSETTING

!

During the 1990 field investigations,additional information regarding
the environmentalsettingwas obtained. This informationconcerned:

l I) extent and type of glacialdeposits underlyingthe floor of FowlerCreekValley,2) hydrogeologyof these depositsand underlyingweatheredbedrock,

i and 3) water use data. These data are presentedbelow as Section2.1,Geology;Section2.2, Hydrologyand Groundwater;and Section 2.3, Water

Use. These data provide supplementsto the EnvironmentalSetting

I discussionin the Second Draft
RI/FS Report (wcc Ig90).

2.1 GEOLOGY

2.1.1 Extent of Glacial Deposits in Fowler Creek Valley

The glacialdeposits underlyingFowler Creek Valley and the Lower Camp

Area were found to extenddownstreamfrom Lower Camp for approximately1

l mile, nearly to the junctionwith a southerntributaryof FowlerCreek, as

shown on the regional topographic map on Figure 2-1. The western end of

i depositswas identifiedbased on geomorphicevidence - namelythe
these

abrupt steep slope at the western terminusof an elongate topographicmass

i which extends up the valley and contains known glacial deposits at Lower
Camp. It is likelythat the steep front of this mass comprisesa terminal

I moraine.

l The overallgeometryof this mass of glacialmaterialwas firstobservedclearlyin August 1990, during rare clear weatherwhich

fortuitously coincided with an incoming flight to the site. An oblique

aerial photograph of this steep-fronted mass of glacial deposits is shown
2-I
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on Figure 2-2. Numerous solifluction lobes and fronts can also be seen

moving down the steep-fronted terminus.

2.1.2 Type of GlacialDeposits in FowlerCreek Valley

I Lake Deposits - During seismicrefractioninvestigations,small holes up to3 feet deep were excavatedat various pointson the flat Fowler Creek

Valley floor in order to bury explosives. The detonationsprovidedseismic

I energy for the investigation. It was noted that most of these holes
containedan upper I foot of tundra vegetation,and a lower 1-2 feet of

I soft blue-graywater-saturatedclay.

i Such a wide-spreadclay depositwas probablyformed in an old post-glacial lake, which likely had been ponded behind coarser terminal moraine

deposits located downstream. Furthermore, the local drainage in this part

I of Fowler Creek Valley is erratic and often non-integrated,as can be seen
in the aerial photographs on Figure 2-3. Several small ponds remain on

this old surface; these ponds and many old drainage lines, faintly visible

on Figure 2-3, are apparently not directly related to present-day Fowler

Creek. The present tributariesof Fowler Creek are interpretedto be much

younger features, which have incised through the old glacial surface, and

i are now slowly eroding the mass of glacialmaterial.

Lateral Moraines - During the period of unusually clear weather which

i fortuitouslyoccurredduring the first part of the 1990 investigation,it

I was possibleto observe features along the side walls of Fo_lerCreek
Valley. A prominent terrace-like feature was observed on the south side of

Fowler Creek Valley, across from Lower Camp. This feature was examined

I from a distance and at close hand, and is interpretedto be a remnantof a
lateral moraine. Photographs of this probable moraine are shown on Figure

i 2-4. It is not known whetherthis morainewas related to the period ofglaciation that preceded the lake deposits. On the opposite (north) side

of Fowler Creek Valley, similar but smaller terrace-like features were

observed;these may also be lateralmoraine remnants.
2-2
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2.2 HYDROLOGY AND GROUNDWATER

2.2.1 H_drogeolo_yof GranitoidColluvium and BedrockAt ROM-Z (WeatherStation) additionaldata on two water supplywells

were obtained from the U.S. Army Corps of Engineers, Anchorage office.

m These data are presented in Section 4.2.3 of this report. The log of Well
No. 3, the existing well, indicates that it was completed (in 1972)

I apparently within a 16-foot open uncased zone containing both granitoid

colluvium (or weathered bedrock) and bedrock. The water-bearlng zone was

reportedlyconfined to a I/2 foot-thicklayer at the base of the

colluvium/weatheredbedrock,at the contactwith "rock" (presumably

i edrock)at 77-foot depth. Staticwater level was 16 feet above the top ofthe uncasedzone. In a pumpingtest of unknown length in 1972, a pumping

rate of 5 gallons per minute (gpm)was achievedwith an accompanying

I drawdownof 15 feet (U.S. Army Corps of Engineers,unpublished data,
file

Anchorage, Alaska).

2.2.2 H_drogeologyof WeatheredBedrock
Also at ROM-2 (Weather Station), the log of Well No. 2 indicates that

it was completed (in 1962) within weathered granitoid bedrock. A 5.5-foot

i screenwas installedat the base of the well, at (90 to 95.5-footdepth),and static water level was found to be 9 feet above the top of screen. A

pumping test of four days' duration was conducted in 1962; and a pumping

rate of 3 gpm was achievedwith an accompanyingdrawdownof 9 feet (U.S.
Army Corps of Engineers, 1963).

I
Well No. I (at Lower Camp) was completedin 1957, also within weathered

m granitoidbedrock. Casingwas driven to the total depth of 154 feet, andcasing perforationswere made at two separatewater-bearingzones: one

20-foot-thickzone (82- to 102-footdepths), and one two-foot-thickzone(146- to 148-footdepths). A pumpingtest of 25-I/2 hours'durationwas

conducted in 1957, and a pumping rate of 60 to 67 gpm was achieved with an

accompanyingdrawdown of 2 feet (U.S. GeologicalSurvey-WaterResources

Division, unpublished file data, Anchorage, Alaska).

2-3
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2.2.3 Hydro_eolog_ of Glacial Deposits

Well No. i (at Lower Camp) also penetrated 57 feet of probable glacial

I deposits. Most of these depositscontainedmuch clay and were found to be"not water-bearing". Two thin water-bearingunits were identified: 30- to

34-footdepths ("gravellyclay") and 43- to 46-footdepths ("granite

W sand"). The 3-foot thick sand zone reportedlyproduced12 to 15 gpm duringa test (bailertest) conductedwhile drilling. However,the casingacross

II his zone was not perforated,so its long-termproducingcapabilityis not

known (U.S. GeologicalSurvey-WaterResourcesDivision,unpublishedfile

data, Anchorage, Alaska).

i 2.3 WATER USE

Operations started at Cape Romanzof in 1953 (ES 1985). Based on the

I publicationsof Feulner (1960, 1962),water needs until 1958 were met at
Cape Romanzofby a surfacewater reservoir,presumablythe lake behind

Huson Dam (seeFigure 3-I). Water consumptiondata from 1955 through1957

(usingthe lake) show a monthlywater use rangingfrom 162,000gallonsto

849,000gallons. Well No. 1 was constructedin 1957 (U.S. Geological

Survey-WaterResourcesDivision,unpublishedfile data). From 1958 to

i 1965,monthlywater use (usingmostly Well No. I) ranged from 241,000gallonsto 1.2 million gallons (Feulner1960, 1962, 1966). The higher

consumption rates occurred during the July through September summer months,

J when weather conditions allowed field operations to be conducted.

I Since 1977,when operationswere convertedfrom military to contractor
personnel,the number of stationpersonnelhas decreasedfrom more than 100

j to less than 15 (ES 1985). In 1990, there were 8 stationpersonnelplus up
to 10 persons on short-term work assignments, mostly during the summer

j months (C. Humphrey,personalcommunication,October 1990).

According to station personnel, the present water supply well is pumped

only intermittently(onceevery severaldays) to fill a storagetank

2-4
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locatedadjacent to the IndustrialDome (see Figure 3-1). Waterconsumptionin 1990 is estimatedto be 38,000 to 174,000gallonsper month

(C. Humphrey, personal communication, October 1990).

i
!
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i
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I 3.0
FIELD INVESTIGATION PROGRAM

I
l 3.1 FIELD INVESTIGATIONSAT EACH SITE

This section discusses field activities conducted in Summer 1990 at

l ROM-1S/WellNo. 1, Lower Camp Area, ROM-2, and ROM-8. Section3.2

discussesdata qualityobjectivesand Quality Assurance/QualityControl

l procedures.

The fieldwork was done subjectto an Addendum,dated July 24, 1990,tothe original Cape Romanzof Health and Safety Plan, dated July 6, 1989.

Further, the work was done under an Addendum, dated July 26, 1990, to the

Final Quality Assurance Project Plan for Cape Romanzof AFS, dated March

1989.

Appendix C presents a summary of 1990 field sampling activities.

3.1.1 ROM-1S(LarqeFuel Spill)and Well No. 1:

GroundwaterMonitorinqand Well PlugginqThree wells, Well A, Well B, and Well No. i were sampled for chemical

analysis. In addition,Wells A and B were grouted and abandoned.Locations of these wells are shown on Figure 3-1. Well No. 1 is the

current base water supply well. Wells A and B were cased but open,

l unsealed wells discovered in the field reconnaissance of 1989. Groundwater
from all three wells had been chemically analyzed in 1989 and found to

l contain levels of total petroleumhydrocarbons(TPH) and (in Well B) a
pesticide, alpha-BHC, above detection limits. The 1990 sampling team

collected groundwater samples from these three wells for analysis of TPH

(EPA Method 418.1) and aromatic volatile organics (EPA Method 8020).

3-1
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D WellsA andB of leastthree volumesof
were purged at casing

groundwaterby using a 3-inch submersiblepump poweredby a gas-powered

generator. Water quality parameters were taken at intervals to ensure that

formationwater was being pumped. The groundwaterwas subsequently

sampled. Samples were collected with a decontaminated Teflon bailer. The

pump was left in the well during the sampling. Removal of the pump before

samplingwould have stirredup the sedimentresidingin the casing and

caused the sample to be turbid and not representative of the true

groundwater.

Well No. i was sampled in the following manner: A flow rate was

established by pumping the well with the permanently installed pump and

collecting and timing the discharge into a 55-gallon drum. Using an

established flow rate of 45 gpm, three casing volumes were purged from the

well using the existing pump. After inspecting the well head, it was found

that the sampling bailer could not be lowered down the casing among the

wires and pipes. Therefore, the sample for TPH and aromatic volatile

organics analysis was taken through a faucet off the main discharge line

within the pumphouse. This was the same faucet from which the 1989 sample

had been collected. The well head was closedafter the sample was

collected.

Wells A and B were abandonedusing a well pluggingprocedureprescribed

by the Municipality of Anchorage in a municipality-wide well abandonment

program Conducted in 1990 (Municipality of Anchorage, 1989). This

procedure consists of two steps: 1) filling the well with pea gravel to

within 10 feet of ground surface, and 2) filling the remaining 10 feet to

ground surface with concrete or neat cement. For the Cape Romanzof wells,

this procedure was judged to be appropriate and prudent because these wells

penetrate only one aquifer; and this aquifer seems to contain water in

perched conditions, as described in Section 4.1.5. This abandonment

procedure was discussed with ADEC.

3-2
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After groundwater samples were collected from Wells A and B, the above-

ground steel casing of Well A was cut off by torch. Wells A and B were

then filled with pea gravel and concrete grout to or above ground

m surface. For Well A, concretegrout extended2 feet above the casingcut-
off level. For Well B, grout extended to the top of an enclosing concrete

m block, or to approximately2.5 feet above ground surface.

3.1.2 Lower Camp Area: Aquifer Boundary Identification/Groundwater

m Resources

In 1989, a groundwater sample from Well No. 1 was found to contain TPH

i contaminationof 2 milligramper liter (mg/l). Becauseconcentrationsof
known toxic and known/suspectedcarcinogeniccompounds(benzene,PAHs) were

m not found above detection limits from other analyses of this same sample,
it was concluded that the TPH constituents present may be relatively

i nonhazardous(NCC 1990). Further investigationswere recommendedto betterdefine the boundaries and extent of the aguifer, and to identify potential

alternate locations for a new water supply well, should that option be

q_ selectedby the U.S. Air Force.

The area definedto accomplishthis work includedROM-IS,ROM-3

(including Well No. i), and other areas, as shown on Figure 3-1. The

investigationconsistedof two separategeophysicalsurveys,as follows:

• downhole geophysical surveys (gamma ray logging) at well locations

to define aquifer and aquitard-type materials

• surface-basedseismicrefractionsurvey to assist in delineating

subsurface structure and aquifer extent.

Resultsof this work were then integratedwith resultsof groundwater

monitoring, presented in Section 4.1.2.

r

w
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3.1.2.1 Downhole Geophysical Surveys. Natural gamma ray log surveys

were planned for the three wells in this area, Well No. I, Well A, and Well

B. The planned log in Well No. 1 was intended to supplement the existing

I drilling log and to provide a possiblecalibrationfor logs of Wells A and
B. However, after opening the well casing and examining Well No. 1, it was

m found that there was insufficient space to allow for lowering and raising
r

of the gamma ray logging tool. Therefore the attempt to log Well No. 1 was

i abandoned.

Natura_gamma logs were run in Wells A and B (Figure3-1) to correlate

I strata betweenthem and to decidewhetherthey are likelyto penetratethe
same units. Both wells have 8-inch diameter casing. No lithologic logs

I were available. Gamma loggingwas chosen for these wells because it has
the advantageof being able to sense lithologicinformationthrough

I casing. Clay mineralscontain a higher concentrationof radioactiveelementsthan most other silicates,so the gamma log providesa qualitative

indicatorof clay content in materialswithin a given stratum. Clay-rich

materials, such as shale, claystone, clayey soil, and some silts, will tend
to have a relatively high gamma count. Materials with little clay, such as

sand,sandstone,mostgravels,and somesilts, tendto a
will have low

gamma count. In a typical depositional sequence, therefore, aquifer

I materials(sand, gravel)usuallyhave a lower gamma count than aquitard
materials (clay, silt).

I The gamma logswere run with a Mount Sopris,model I000-C logger. The

i tool is equippedwith a sodium iodide,thallium activatedscintillationcrystal and measures gross count, dead-time-corrected gamma radiation. The

measurement units are counts per second (cps). A piece of flexible metal

m was taped to the logging sonde to keep the scintillatorclose to the
borehole wall and prevent the tool from swinging back and forth. Distance

m from the sensor to the side of the hole was therefore kept reasonably
constant. The zero-depth datum was ground level. Zero depth was set such

that the counter would read zero with the sensor (scintillator)at ground3-4
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level. Well B is located in a concrete enclosure that extends both below

and above the ground surface; ground level was visually estimated as the

ground level outside the enclosure. In both wells, space limitations made

m it impracticalto log data shallowerthan 1.5 feet depth. Space
limitations also limited the depth of the log to approximately one foot

m above the bottom of the hole. The tool was loweredinto the hole with thegamma circuit on and the recording pen lifted above the chart. The scale

m was adjusted while the tool was lowered so that the maximum deflectionswould have optimum amplitudes without running the pen off the chart. The

depths of major deviations were noted to check that the log repeated the

m same major deflections. The then set and the while
pen was log was run

pulling the tool out of the hole at a constant rate of 15 feet per

m minute. The vertical scale on the field logs was set at three feet per
centimeter division. Both logs were run with the gamma scale set at 25 cps

i per division (cps/div). The log of Well B was repeatedat 50 cps/divin anattempt to get maximum definition of anomalies on the chart.

3.1.2.2 SeismicRefractionGeophysicalSurvey. Three surface-based

seismicrefractionprofileswere obtainedwithin the Lower Camp/Fowler

Creek area; locations of the profiles are shown on Figure 3-1. The purpose

of this work was to obtain measurements useful to: 1) characterize

l subsurface layers in this area that may reflect and control groundwater
occurrence and movement; and 2) assess the depths to these subsurface

m layers along Fowler Creek and at locations near the Composite Facility.

The seismic refraction technique is based on the measurement of the

I time requiredfor a shock wave to travel from a sourcepoint(shotpoint)to

one or more co-linear sensors (geophones). Measurements were obtained

m usingan seismograph geophones, source
EG&G ES-1201F with twelve The

consisted of either explosive charges or multiple sledgehammer blows to a

m groundplate. Individual charges nominally consisted of 0.2 Ibs of a binary
explosive buried one to two feet deep, and initiated with a seismic-grade

blastingcap. The rocky ground precluded the deeper placement of the3-5
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charges. Up chargeswere together to obtain
to four fired in order

sufficientenergy. The geophoneswere spacedat 25-footor 50-foot

intervals,and were In-linewith the source. Shotpointswere nominally

placedat the center of the line, at each end, and offset 140 feet or

275 feet from each end. In practice,two offsetswere often used at some

combinationof these distances. Also, many of the center shotpolntswere

not used due to the site conditionsdescribedbelow. Line segmentswere

generallyoverlappedto providecontinuousprofiles. The primary

constrainton data qualitywas noise from intermittenthigh velocity

winds. The seismographand other associatedinstrumentationwere

transportedacrossthe tundra terrain using a 4-wheelAll Terrainvehicle

and trailer.

The seismictravel times were plottedon time-distancegraphs (shownin

Appendix A), and were interpreted using time-term methods. The resulting

models representthe bedrockand soil depths and velocitieswhich would

accountfor the measuredtravel times. The modelsare non-unique,but

D appearto be the most reasonableinterpretationsbased on the known
geology.

3.1.3 ROM-8 (Landfill): GroundwaterMonitorinq

The four groundwater monitoring wells constructed in 1989 were

inspected. Locations of these wells are shown on Figure 3-2. Three of the

wells, MW-I, MW-2, and MW-4, had measuredtotal depths about 1.5 feet

shallowerthan recordedin 1989. Fragmentsof ice were retrievedduring

bailing, i,ndicatingsome frozen groundwaterin the well casings. The

fourth well, MW-3, had a total depth of 9.75 feet, instead of the

completiondepth of about 18 feet. Less than 3 inches of water was present

in the casing at 9.75 feet. The exposedpart of the casing was tilted in

an upslope direction, rather than being vertical as installed in 1989.

Based on these observations,it was judgedthat either the lower part of

the casing had rotated, or the upper part had moved downslope, causing a

casing shear at 9.75ofootdepth. The actionwas attributedto frost heave

D
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processes, which could have 1) caused a boulder previously drilled through

to shift or rotate and break the casing;or 2) caused generaldownslope

processesto shear the casing below the base of the landfill. Samplingof

I groundwaterat MW-3 was abandoned.

Groundwatersamplingat MW-1, MW-2, and MW-4 followedthe methodsusedin 1989. Three casing volumeswere removedby manual bailingwith clean

dedicated Teflon bailers. Recharge was slow for Wells i and 4, and bailing

l continuedover a two-dayperiod. Once the wells had been purged,a sample

each for TPH (EPA Method 418.1) and aromaticvolatile organicsanalysis

(EPA Method 8020) was collected from each of the three wells using the
dedicated bailers. The wells were then closed and locked again.

I 3.1.4 ROM-2 (WeatherStation): Groundwater Monitoring

The U.S. Army Corps of Engineersrecords indicatethat two wells have

= been constructedat the Weather StationBuildingArea. One well, Well

No. 2, was constructedin 1962 (U.S.Army Corps of Engineers1963); and

accordingto Feulner (1966)was contaminatedwith fuel oil in 1964. In
late 1965, water treatment efforts at this well, using a charcoal filter,

were underway (Feulner 1966). No evidence of this well was found during

the field investigationsof 1989 and 1990. The area aroundthe Weather

Station Building has been extensively reworked by heavy equipment and it is

believed thatWell No. 2 may have been buried or destroyed.

Well No. 3 was constructed in 1972 (U.S. Army Corps of Engineers,

unpublishedfi_ledata). This well was locatedin 1989, enclosedin a

wooden well house. In 1990, the well was opened and sampled. A sketchmap

showingthese wells is shown on Figure3-3.

Well No. 3 was opened for sampling. The well was purged of three

casing volumes with the 3-inch submersible pump and a sample was collected

using a decontaminated Teflon bailer. The sample was analyzed for TPH (EPA

Method 418.1) and aromatic volatile organics (EPA Method 8020).

3-7
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3.2 QUALITYASSUP_ANCE/QUALITYCONTROL

3.2.1 Data qualityObjectivesfor ChemicalAnalyses

m Data qualityobjectivesfor the Cape RomanzofLRRS RI/FS are discussed
in the IRPStage 1 Final Quality Assurance Project Plan (WCC 1989). Enseco

m Rocky Mountain Analytical Laboratory (R_t_L)in Arvada, Colorado, providedanalyticallaboratoryservicesfor the Cape RomanzofLRRS RI/FS.

m The purposeof QA/QC proceduresis to producedata of known quality

that meet or exceed the requirements of standard analytical methods, and

m satisfy the program requirements. The objectives of the quality assurance
efforts for this program were twofold. First, they provided the mechanism

I for ongoing control and evaluation of measurement data quality throughoutthe course of the project. Second, quality control data were used to

m define data quality for the various measurement parameters in terms ofprecision and accuracy. Data quality objectives for the various

measurement parameters associated with site characterization efforts are

presented andarediscussedbelow.
in Table 3-1

m 3.2.1.1 Precision and Accuracy. Rocky Mountain Analytical Laboratory's
quality control (QC) program is based on the results of Laboratory Control

I Samples (LCS), which are well-characterized, laboratory-generated samplesused to monitor the laboratory's day-to-day performance of routine

m analyticalmethods. Duplicate Control Samples (DCS) and Single ControlSamples (SCS) are LCS which are used to monitor the precision and accuracy

of the analytical process, independent of matrix effects. Method Blanks,

m which are also LCS, are used to identify any background interferenceor

contamination of the analytical system which may lead to the reporting of

m elevated concentration levels or false positive data. The purpose of the
LCS is to establish control limits. These limits are used to determine

I whether data generated by the laboratoryon any given day are in control.
The precision, accuracy, and percent recovery for environmental samples

were calculatedusing the formulaspresented in the IRP RI/FS Stage 1 Final

Quality Assurance Project Plan (WCC 1989).

3-8
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When RMAL prepares QC samples, these samples are labeled with a QC lot

number. The QC lot number is associatedwith the date the samplewas

prepared. Samples analyzed concurrently by the same test are assigned the

m same Qc lot number. Projectswhich containnumeroussamples,analyzedover
several days, may have multiple QC lot numbers associated with each test.

m The quality control information includes a listing of the QC lot numbersassociated with each of the samples reported, DCS and SCS recoveries from

the QC lots associated with the samples, and control limits for these

m lots. The QC data were reportedby test code in the QA section.

m accuracy(percentrecovery)werebasedon the
Contro_ limits for

average, h_storical percent recovery ±3 standard deviation units. These

I control limits were fairly narrow, based on the consistency of the matrix
being monitored, and were updated on a quarterly basis.

m For organic analyses,an additionalcontrolmeasure was taken in the

form of an SCS. The SCS is a control sample spiked with surrogate

standardswhich were analyzed with every analytical lot. The recovery of

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.

I The laboratory control sample and surrogate control sample reports were
reviewed for the data report obtained from laboratory analysis of samples

m collected at Cape Romanzof LRRS. The accuracy (percent recovery)of LCSsamples was within laboratory-established limits for all of the QC lots

analyzed in the data report. The precision, which is measured by the

m relativepercent difference (RPD) for the LCS samples, was within

laboratory-established limits for all of the QC lots analyzed in the data

m Sampleswereprepared analyzedforaromatic
report. Laboratory Control and

volatile organics by gas chromatography (GC) and wet chemistry analysis

m (total petroleum hydrocarbons). SCSs were prepared and analyzed for
volatile organics by GC.

3-9
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Field blank results were used to assess the effect of field conditions

on analytical data. One ambient condition (field) blank was collected and

analyzed for aromatic volatile organics by GC. This sample was found to be

m free of contamination. It can be concludedthat volatileorganicanalyses
of analytical samples collected at Cape Romanzof LRRS were not contaminated

m or influencedby field conditions.

3.2.1.2 Completeness. Completeness is defined as a measure of the amount

m of valid data obtained from a measurement system comparedwith the amount

that is expected to be obtained under normal conditions. The completeness

m of the analysis was documented by providing information that allowed the
analyst to assess the quality of the results. Included in the data reports

• were an overviewof the report, sampledescriptioninformation,analytical
m

mm results, qual_itycontrol 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.

2)
3.2.1.3 Representativeness. The representativeness of the data is the

degree to which data delineate a characteristic of a population, parameter

variations at a sampling point, or an environmental condition. All

analytical data represented the sample analyzed. Duplicate samples were

analyzed and provided a representation of parameters of interest at each

specific location. Analytical methods were selected to provide the best

available measurements of parameter concentrations.

3.2.1.4 Comparability. Comparability was expressed by the confidence with

which one dataset 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 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

3-10
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QC checks. Internal QC checks included the use of surrogates in samples
and matrix and method spikes. All are traceable to reference materials.

All positive gas chromatographic results were confirmed by second column

analysis by ENSECO. Both results were reported and the preferred value was

identified by the laboratory on the data sheet. In addition, the

laboratory participates in two separate performance evaluation programs,

Environmental Research Associates (ERA) samples and EPA Certified

Laboratory Program (CLP), in accordance with specified methods.

3.2.2 FieldqA/qCProgram
The field QA/QC programfor the Cape RomanzofLRRS RI/FS,which

included sampling procedures, sample custody, internal quality control

checks, field calibration, and field preventive maintenance procedures,

followedguidelinesoutlinedin the IRP RI/FS Stage i Final Quality

Assurance Project Plan (WCC 1989), with Addendum of July 26, 1990. A

summary of field activities for each site is given in Section 3.1 and

summarizedin Appendix C. A summaryof the field QA/QC validationis given

D in Section4.5.

3.2.3 LaboratoryQA/QC Program

The laboratoryQA/QC programfor the 1990 Cape RomanzofLRRS Field

Programfollowsthe same proceduresas discussedin the IRP RI/FS Stage 1

Final Quality Assurance Project Plan (WCC 1989) with Addendum of July 26,

1990.

Calibrationof instrumentswas routinelydone to ensure that the

analyticalsystemwas operatingcorrectlyand functioningat the proper

sensitivityto meet establisheddetectionlimits. The complexityof modern

instruments has created the demand for tighter control so that malfunctions

may be quicklydetectedand the qualityof analyticalresultscontinually

maintained. Each instrumentwas calibratedwith standardsolutions

appropriatefor the type of instrumentand the linearrange establishedfor

the analyticalmethod. The frequencyof calibrationand the concentration

P
3-11
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_ of standardswere determinedby the manufacturer'sguidelinesand the

analytical method.

m To minimize downtimein the laboratory,preventivemaintenancewas
routinelyperformedon each analyticalinstrument. Designatedlaboratory

m personnel were factory-trained in the routine maintenance procedures forevery major instrumentation. When repairs were necessary, they were

performedby either the in-housetechnlcians/engineersor the instrument

m manufacturer under service contracts and warranties. The laboratory

maintained detailed logbooks of preventive maintenance and repairs for each

m analyticalinstrument. Instrumentperformance checked
was typically by

monitoring instrument performance criteria for known standards.

m 3.2.4 qA/qCFor DownholeGeophysicalSurvey

m The Mount Sopris boreholeloggerand gamma probe were factorycalibrated in July 1990. Batteries in the unit were charged the night

before the logs were run. While lowering the tool into the borehole, the

gamma circuit was turned on with the pen lifted above the chart.

Deflections of the pen and the depths where they occurred were observed and

the scale Was adjusted to give the maximum defections without going off the

chart. Subsequently, the log was run with the pen on the chart during the

I tool raisingphase. This alloweda qualitativecheck of the log without
needing to rely on a repeat of the log.

m The chart drive is connectedto the winch such that the chart moves up

and down one centimeter for each three feet of cable. This allows multiple

m logs (e.g.,SP, Resistance,Gamma, and differentscale settings)to be run

on the same section of chart for comparison. When repeated logs were run,

m the depth drive did not always return to zero. When this happened,the
hysteresis was noted on the field log.

!

3-12
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4.0

RESULTS AND SIGNIFICANCE OF FINDINGS

This sectioncontainsthe results and significantfindingsof 1990 work

at ROM-IS and Well No, I area, Lower Camp area, ROM-2 (Weather Station),

and ROM-8 (Landfill). Sections 4.1 through 4.4 present data at the various

sites. Section4.5 presentsQA/QC validationdata and Section4.6

discusses how the contaminant concentrations found at these sites compare

with applicable cleanup standards. Section 4.6 also presents a risk

screeninganalysis for ROM-IS/WellNo. 1 area and ROM-2.

A summaryof laboratoryanalysisresultson 1990 samples is given in

Appendix B. A copy of the laboratory report for these samples is provided

D in Appendix E. The laboratory results are summarized in Table 4-I.

The results and evaluations from the geophysical investigations are

pertinentto both the ROM-IS/WellNo. 1 area and the Lower Camp area. Most

of the geophysicaldata and evaluationsare presented in discussionof

ROM-IS/We]INo. I (Section4.1).

4.1 ROM-IS-- LARGE FUEL SPILL/WELLNO. 1 AREA

4.1.1 Review of Available Data

A search for further information regarding Well No. 1 and Wells A and B

in ROM-IS was conducted. Inquiries were made at the Anchorage office of

the U.S. Army Corps of Engineers, USAF-Ilth Tactical Wing, U.S. Geological

Survey - Water Resources Division, and Alaska Department of Natural

Resources. Additional data regarding these three wells were found at the

U.S. Geological Survey - Water Resources Division in Anchorage, Alaska.

D
4-1
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For WellNo. 1, a driller'slogand dataon history,

well well

construction, and well testing were found at the U.S. Geological Survey -

Water Resources Division, in unpublished and undated data files. Water use

I and chemical analysisdata were found in Feulner (1960,1962, 1966).

For Wells A and B, referenceto these wells as existing"abandoned"wells was found in the 1957 well testing data for Well No. i. Therefore,

these wells were drilled before the September 1957 testing of Well No. 1,

I and after 1953when the Cape Romanzofoperationsstarted. No other

information regarding these wells was found.

4.1.2 GroundwaterMonitoring Analytical Results

I Groundwatersamplesfrom Wells A and B (in ROM-1S)and Well No. 1 (in
ROM-3) were analyzed for BTEX (using EPA Method 8020) and TPH (using EPA

I Method 418.1). Locationsof wells are shown on Figure4-1. Analyticalresults are shown on Figure 4-1 and in Table 4-1.

Regarding BTEX, none of the four major constituents (benzene,toluene,

ethylbenzene, and xylenes) was found in concentrations above reporting

limits in Well No. 1, Well A, or Well B. The reporting limits for these

analytesranged from 0.7 _g/l to 2.0 _g/l (see Table 4-I). An additional

I compound (1,4 dichlorobenzene)was found in the Well B sample in one of two
analyticalruns. On the first run, 1.9 ug/l of this compoundwas detected,

II while on the second column analysis,this analyte was not found above the

reportinglimit of 0.5 ug/l. Accordingto the laboratory,the second

column result is the preferred value (see Appendix B). In trip blanks and

equipment blanks, concentrations of EPA Method 8020 analytes were all below

reporting limits.

I RegardingTPH, concentrationsabove the reporting limit of 0.05 mg/l

i were found in all groundwatersamples. The highestvalue was 1.6 mg/l at
Well B, followedby 0.3 mg/l at Well A and 0.23 mg/l at Well No. 1. A TPH

concentrationof 0.43 mg/l was also found in the equipmentblank, as• 4-2

I
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discussedin the QA/QC validation {Section4.5). Becauseof this

situation, the exact concentration values for TPH stated above and shown in

Table 4-1 cannot be used for quantitative comparisons. Therefore, the TPH

I concentrationsare used hereafterin this report (e.g. Figure 4-1) in the

I followingqualitativeterms:
Well B - less than 2.0 mg/l

Well A, Well No. 1 - less than 1.0 mg/l

I 4.1.3 DownholeGeophysicalSurveysThe naturalgamma log plots run in Wells A and B are shown in

Figure 4-2. The plots show gamma ray counts increasing to the right. Tie

I lines are drawn between two logs showingprobable
the correlations. A

large concreteblock at the well head of Well B apparentlyextendsfour and

a half feet below ground level, as indicated by the strong gamma minimum in
the upper part of the log. This block also extends2-1/2 feet above ground

surface, enclosing the well casing. Both logs show relatively high gamma

values in the upper twenty feet and relatively low values below a depth of

20 feet. Well B penetrates only the top five feet of the "low gamma"

zone. In Well A, the gamma count continued to decrease and reached a

minimum at a depth of about 29 feet. Gamma increased from 29 feet to about

i 40 feet, from where it fluctuatedaround higher values to the bottomof the
log at 51 feet.

The two logs indicatethat the wells penetratethe top of a layer with
low clay content at a depth of approximately 20 feet. The bottom of the

low-clay layer in Nell A has a gradational character on the log, so its

depth can only be identifiedas being approximatelyat 36 ± 3 feet. The"low gamma" layer probably has a relatively low clay content and can be

interpreted as having higher permeability than the overlying and underlying

i layers. The general stratigraphyof the wells seems to consistof a more
permeablezone betweenabout 20 and 36-footdepth overlain and underlainby

aquitards. 4-3
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Limitations. Gamma counts are probabilisticand subject to statisticalfluctuation. Repeated logs therefore do not provide identical traces;

however, their general character should be the same. Interpretation of

m gamma logs is based on the general shape of the curves and differencesin
gamma intensity between strata. The absolute gamma count is therefore not

I important.

i The gamma log alone does not provideporosityor permeabilityinformation, so complete interpretation should be done in conjunction with

other information such as lithologic data from cores or cuttings. Borehole

i, conditions,such as hole diameter,thicknessof casing and sand pack,
bentoniteseals,and hole deviationmay affectthe characterof the gamma

logs, so they shouldbe used only as a generaloverviewof the wells.

I 4.1.4 SeismicRefractionGeophysicalSurveyThe interpretedseismicrefractionprofilesare shown on Figure 4-3.

Profileelevationswere obtained from the USAF Base Plan Map (scale:

1 inch = 400 feet). Three seismic layersare evident. The surficial layer

has an average velocity of 2,BOO feet per second (fps) and is typically

40 to 70 feet thick. The intermediatelayer has a velocityof about

8,500 fps. The deep layer containshigh velocitymaterialsaveraging

I 5,500 fps; the top of this layer is found typicallyat 180- to 250-foot
depths. Some velocitydeviationsoccurredon ProfileRS90-3,where the

i eep layer velocityis 18,500 fps and a portion of the intermediatelayerhas a velocityof 6,000 fps. The lattercould be an artifactrelated to

i he extensive reworking of the soils in this area which contains demolishedformer camp structures.

i The only availableboreholedata which may be correlatedwith these
results are from a driller's log of Well No. 1. This log is shown on

I Figure 4-4. The depth to weatheredbedrockon this log closelymatches the
depth to the second (intermediate) seismic layer (57 feet on log versus

60 feet on seismicdata). The depth to probable unweatheredbedrock on4-4
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this log does not correlate well with the depth to the high velocity layer(150 feet on log versus about 190 feet on seismic data). This difference

may not be significant, however, due to the difficulty of identifying the

J base of weathering in terms of seismicvelocity using normal borehole
logging methods.

J Based on these correlations,several conclusionscan be drawn about the

l nature of the materials. Any water within the surficial layer (2,800 fpsoverall velocity) must be in thin perched zones, because the overall

i velocity is well below that expected in saturated materials. Furthermore,stratigraphic conditions within this surficial layer are probably quite

variable both laterally and vertically, based on the presence in the raw

i data of multiple and often complex arrivals. Thus, local and discontinuous

I perchedaquifersprobably occur here.

The intermediatelayer (8,500fps overall velocity)could containwater

under saturated conditions, because the overall velocity is greater than

that of water. However, no inference based solely on these data can be

made as to the depth or extent of any groundwater within this layer.

The layer thickness variations imply that the valley fill materials in

i the surficial seismic layer become somewhat thinner westward; however, the

overall slope is still to the west due to the decrease in elevation. Minor

i thinning of the surficial layer occurs near the perimeter of the valley.
Similarly, the fresh bedrock interface seems to rise toward the valley

W, perimeter.

IE Limitations. Basic assumptions inherent in this geophysical method include
the expectation that velocity increases downward, that layers are

relatively continuous and thick enough to be individually resolved, and

l that significant velocity differences are present between the layers of

interest. The generally accepted value for depth accuracy when these

assumptionsare satisfiedis 20%.
4-5
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Glacial deposits are one of the most problematic soil types for seismic

investigation because one or more of the above assumptions is usually

violated. In this case, evidencein the seismicdata points to all of

these assumptionsbeing to some degree affected. For example,the presenceof discontinuouslocalizedboulderor block layersis inferredfrom

multipleoften-complexarrivalsin the raw data. Such layers act as

waveguides,and cause irregularitiesand errorsin the depth

calculations. As a result, the arrival times were based on low-frequency

I arrivals,and velocitieswere based on averagedvalues.

I Anotherfactor causingthese multiple and complexarrivalsis the
probable occurrence of thin perched water zones, perhaps located within

I discontinuousporous strataabove the continuouslysaturatedzone. Also,

the top of the continuouslysaturatedzone (or phreaticsurface)is usually

associated with the top of a layer having seismic velocity greater than

5,000 fps. The top of this zone may not be readily apparent if it occurs

in high-velocity materials.

I For these minorvariationsevidentin the resultsshouldbe

reasons,

discounted, and correlation with borehole data should be made cautiously.

Despite these limitations, the absolute depth accuracy is expected to be

I within 30%, and the relativedepth accuracyshouldbe better.

i 4.1.5 Evaluationand Significanceof Findings4.1.5.1 H_drogeologic Framework. Based on the results of the geophysical

surveys described above (Figures 4-2 and 4-3) and the known geologic and

hydrogeologicdata, it is concluded that the top of the phreatic zoneoccurs at approximately 60 feet (_+18feet) below ground surface in the

I ROM-1S/WellNo. 1 area. Above that generallevel,water is believedto
occur under perched conditions within lenticular and laterally

l discontinuousbodies of permeablematerial (sand/gravel)enclosedwithinrelatively impermeable materials (clay, bouldery cla.v). Such complex

stratigraphicconditionsare typical in continentalglacialdeposits,and4-6
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thus are to be expectedin the ROM-1S/WellNo. 1 area. Also, local
evidencefor this type of stratigraphicconditionis provided by the

seismicrefractiondata, in the form of multiple and complex arrivalson

l the seismicrecord (see Section4.1.4). Therefore,the local geologic
cross sectionin the ROM-lS/WellNo. 1 area (Figure4-5) was constructed

showinga lack of correlationbetweenthe thin sandy water-bearingzone inWell No. 1 (43-to 46-footdepths)and the thicker interpretedpermeable

_i zone in Well A (20-to 36-footdepths).
l

Stratigraphicand water level relationshipsin Well No. 1 (shownon

Figure4-5) indicatethat the upper,mostly clayey materialsabove 43-foot

depth are acting as an aquitardwhich providesconfiningconditionswithin

the underlyingaquifer. Confiningconditionsin this well are shown by the

piezometriclevel at 24-footdepth,which is 19 feet above the top of the

aquifer. Duringdrilling,the thin water-bearingsand at 43- to 46-foot

depth reportedlyproduced12-15 gpm duringa bailer test (Figure4-4).

Wells A and B (in ROM-1S),are apparentlylocatedwithin the clay-rich
upper aquitardzone. Water levelsin these wells were found at 22-footand

21-footdepthswithin the one identifiedpermeablezone (Figure4-5).

Thesewater levelsare near but below the top contact of this zone. This

likelyrepresentsperchedwater presentwithinthis permeablezone, which

seems to be both overlainand underlainby aquitardmaterial.

A potentialfor local southwestwardgroundwaterflow from Wells A and B

towardWell No. 1 (oppositeto the topographicgradient)was hypothesized

in the Cape RomanzofSecond Draft RI/FS Report (WCC 1990, Figure 4-2). No

evidencefor such a southwestflow has been identifiedafter analysisof

the geophysicaldata. First,Wells A and B are now believedto represent

perchedwater conditionswithin the upper aquitardzone, and (by contrast)

the deeperWell No. i is now believedto representconditionsin the

underlyingconfinedaquifer. Thereforewater.levelsin these wells cannot

be comparedto identifya groundwatergradientwithin the confined

4-7
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aquifer. Second,no evidenceof a possible subsurfacebedrock sill was

found downstream,which could have provided a pondinginfluenceand

promoted southeastwardflow (see seismicrefractionline RS90-I on

i Figure 4-3). Therefore,based on all accumulatedgeologic,geophysical,
and hydrologic data and assessments, and in the absence of a definitive set

of water level data, it is judged that the general direction of groundwater
flow in this area is probablynorthwestwardfollowingthe topographic

i gradientof FowlerCreek.

4.1.5.2 ContaminationMigration. Based on the hydrogeologicanalysis,

I migrationof ROM-1Scontaminationis expected to be downstreamor
northwesterly,and away from Well No. 1. Also it is unlikelythat the

I currentlimitedpumping of Well No. I (see Section2.4) would result in
reversing,theinferrednaturalnorthwestwardgradientand therebypulling

I ROM-1S contaminationtowardsWell No. 1. The interpretedphreaticsurface(shownon seismicrefractionprofileRS90-I, Figure 4-3) is nearly flat in

the ROM-l$/WellNo. I area. This configurationmay representthe base of

the overlyingaquitard layerratherthan a gradientwithin the underlying

confinedaquifer. Since only one point is availablethat shows the

piezometricsurfacefor the confinedaquifer,directionand magnitudeof

the gradient within the confined aquifer cannot be determined at this time.

I A comparisonof the chemicalanalysisresultsfor the Summer 1989

i nvestigation(WCC 1990) and the Summer 1990 investigation(Section4.1.2)is consistentwith an interpretednorthwesterlygradient,away from Well

i No. 1. Well B showed a reductionfrom 4 mg/l TPH in 1989 to less than2 mg/l TPH in 1990. Well No. 1 showeda reductionfrom 2 mg/l TPH in 1989

to less than I mg/l TPH in 1990. This suggeststhat a northwesterly

I, gradient moving contaminationaway from I, and reducing
Well No. is

concentrations at both wells.

Based on the above discussion,a source for the TPH contaminationin

IA_ Well No. i is not likelyto be downstreamfrom that well. Therefore,the4-8
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most likelysource is ROM-3 (see Figure 3-1), where documentedhigh levels

of TPH soil contamination(2,400mg/kg in soil) are locatedupslopeand

northeastof Well NO. 1 (WCC 1990, Section4.1.4.6,Sample 3-5).

4.2 LOWER CAMP AREA - GROUNDWATER RESOURCES AND CONTAMINATION EVALUATION

4.2.1 Groundwater Resources in Glaciated Granitoid Terrains - General

Groundwaterproductionin this type of terrain is commonlyobtained

from eitherpermeableglacialdeposits (sandand gravel) or fractured

i granitoidbedrock. Weatheredgranitoidbedrockmay also provide
groundwaterflow to wel]s if chemicalweatheringproducts such as clay have

been removedfrom the materialby groundwaterpercolation,and a

I disaggregatedgranitoidmass (calledgrus) remainsin place. Thedevelopmentof grus is summarizedby Birkeland(1984). In addition,small

amountsof groundwatermay be producedfrom granitoidcolluvium,

I particularlyat its basal contactwith in-placegranitoidmaterials.

Well yields in granitoidterrainscan range from less than 10 gallons

per minute (gpm) to as high as 90+ gpm (Le Grand 1954). Where such yields

are relatedto Fracturedgranitoidrocks,the fracturepermeabilityis

generallylimitedto a surficialzone within tens of meters of ground

I surface. Permeabilityis found to characteristicallydecreasewith depth,due to the tendencyof fracturesto close with depth becauseof associated

i high confiningpressures(Freezeand Cherry 1979). Well yields ingranitoidterrainshave also been found to vary systematicallywith

topography;higheryields are found in valleysand lower yields are found

I on hills or ridges (LeGrand1954).

I 4.2.2 RegionalH_droReologicData at Cape Romanzof
The hydrogeologicinterpretationpresentedin Section 4.1.5.1and shown

I on Figure4-5 can be extendedthroughoutthe Lower Camp area to the fullextentof the seismicrefractionlines and beyond. Such an interpretation

is illustratedin a regional cross section in Figure 4-6, which includes4-9
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i seismicrefractionprofileRS90-1 and a southeastprojectionto the top of

Towak Mountain (near the abandonedWhite Alice site). The locationof this

cross sectionis shown on Figure 4-7.

l On the seismicprofileRS90-I, the upper velocity contrast boundary is

i interpretedto be relatedprimarilyto the top of the water-saturatedzone. This boundaryis generallyparallelwith the ground surface,except

for a slight convergenceto the northwest,toward the lowestpart of the

I valley. Based on the confined hydrologicconditionsapparentat Well No. 1

(discussedin Section4.1.6.1),this boundarymay also representthe base

I of the aquitardlayer, below which confinedwater likelyoccurs in
upper

permeableglacialdeposits,in weatheredbedrock, and in fresh fractured

I bedrock.

i The lower (deeper)velocitycontrast,as discussedabove in Section4.1.4, is probablyrelatedto the base of weatheredbedrock,in terms of

overall rock mass velocity. Although this level may be deeper than a

visualdeterminationof "base of weathering"would indicate,the geometry

of this lower velocitycontrastprovidesa general structuralform line

that is likely parallelto other shallowergeologic boundaries,such as

base of glacialdeposits. Therefore,using the driller'slog for Well No.

I 1 and the deeper velocitycontrast as a form line, a probable base of
glacialdepositshas been plottedon Figure 4-6. This plot suggeststhat a

i greaterthicknessof glacialdepositsbelow the phreaticsurface is presentdownstreamfrom Well No. 1 than at this well.

I Similar interpretationscan be made along seismic profiles RS90-2 and
RS90-3. This indicates that general eonditions described above probably

I extendacross most of Fowler Creek Valley.

I 4.2.3 Groundwater Occurrence and Apparent Yields at Cape Romanzof Wells
Three known wells have been drilledfor water supplyat Cape Romanzof

LRRS. These are Well No. 1 at Lower Camp (see log and currentpiezometric4-10
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level on Figure 4-4), and Wells No. 2 and 3 at the Weather Station, ROM-2

(see logs for both wells and currentplezometriclevel for Well No. 3 only,

on Figure 4-8). Insufficient data were found regarding the pumping tests

i in these wells to Judge whether or not the reported pumping rates
constituted true well yields. The apparent yields of these wells are

I significantlydifferent,as are the saturatedzone materialsfrom whichwater is produced. A pumpingtest at Well No. 1 (followingits completion

in 1957) indicated an apparent yield of 60 to 67 gpm with an accompanying

i drawdownof 2 feet (U.S. GeologicalSurvey-WaterResourcesDivision

unpublished file data). During the August 1990 purging of this well prior

J to groundwatersampling,a pumpingrate of approximately gpm was
45

achieved. By contrast,pumping tests at Wells No. 2 and 3 (conducted

i immediatelyafter their constructionin 1962 and 1972, respectively)
indicated apparent yields of less than 10 gpm (see discussion below).

I 4.2.3.1 Well No. I (LowerCamp). This well is producingfrom two zones

within weathered bedrock, as indicatedon the well log in Figure 4-4. This

was the second attempt to construct a well at this location; the first

attempt (July 1957) was abandonedat 71 feet (withinthe weatheredbedrock

zone). The second attempt for Well No. 1 was drilled to 154 feet total

depth during August and September 1957. Apparent "fresh" granitoid rock

I was finallypenetrated at 150 feet on September18. Extremelydifficult
drilling was encountered within the weathered bedrock zone, requiring

I blastingwith dynamite locallyto advance the hole (see Figure 4-4).

The well was drilled using driven casing; 8-inch casing extends from

J near ground surface to 98 feet, and 6-inch casing extendsfrom 98 to

154 feet. Water-bearing zones were identified in both the weathered

I bedrockand the overlyingglacialdepositsduring drilling.
Two of these

zones (in weathered bedrock) were selected for casing perforation during

I well completion,as shown in Figure 4-4.

'_ 4-11
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Static water level was found during drilling to be at 30-foot depth

(when boring depth was 98 feet) and at 29-foot depth (when boring depth

was 110 feet). After well completion,a pumpingtest was conductedfor

I 25-1/2 hours (September23 and 24, 1957). Pumpingrates during this test
variedfrom60 to 67 gpm, and the accompanyingdrawdownwas 2 feet.

m Immediately after the test (during which almost 100,000 gallons of waterhad been produced)the water level recoveredto within 0.5 foot of the

i original level in 1 minute.

The thicknessof weatheredbedrock in Well No. 1 (93 feet, see

m Figure 4-4) seems unusuallylarge,particularlywhen comparedto the much
smallerthickness in Well No. 2 (22 feet, see Figure 4-8). However,after

I inspectionof the literatureit was found that such a thicknessvariation
and maximum thicknessare often found in granitoidterrains in the western

i United Sates. Wahrhaftig(1965)found, in the southernSierraNevada of_. California,thicknessesof disintegratedgranite (grus)varyingfrom

- 10 feet to as much as 100 feet within distancesof a few miles. Based on a

recent survey of depth of weatheringin graniticterrain in the western

United States, significantthicknessvariations(such as at Cape Romanzof)

are commonly found (D. Levich,personal communication,ColoradoState
University, September 1990).

l 4.2.3.2 Wells No. 2 and 3 (WeatherStation). Well histories,well logs,

l and well construction diagrams were available for these wells fromU.$. Army Corps of Engineers files. Well No. 2 was completed with 5.5 feet

of screen set within weatheredbedrockat the contactwith "fresh"

i_ granitoid bedrock (see Figure 4-8). Static water level was found to be

g feet above the top of screen,prior to a 4-day pumpingtest. Duringthis

test period, pumpingrates ranged from an initial14.5 to a minimumof
gpm

2 gpm. On the last day of testing, it was found that a 3 gpm pumping rate

(apparentyield) maintained the drawdown level at 90-foot depth (the top of
screen). At some unknowntime after this test period, staticwater level

was found to be 4 feet above the top of screen.

| 4-12

I



i 90275L-$ICON-45 I_ 62

Well No. 3 was apparentlycompletedmostly within granitoidbedrock.

The only water-bearingzone was reportedlya 1/2 foot thick intervalat the

contact between bedrock and overlying material. This material may be
either colluviumor weatheredbedrock. Casingwas set at 76-footdepth

(one foot above this interval)and an open hole was left from 76 feet tototal depth at 92 feet. Static water level was found to be 16 feet above

the base of casing, prior to a pumping test. During the test (of unknown

length)an apparentyield of 5 gpm was achievedwith an accompanying

drawdownof 15 feet (to 1 foot abovethe base of casing).
4.2.3.3 Comparison of Wells No. 1_ 2_ and 3. Based on the above data,

there is clearly a wide variation in apparent yields from the water-bearing
zones in these wells. A very low apparent yield (less than 10 gpm) was

obtainedfrom mostly granitoidalbedrockin Well No. 3. Apparentyieldsfrom weathered bedrock in Well No. 1 and Well No. 2 are strikingly

different from each other. Well No. i at Lower Camp produced 60 gpm;

I whereasWell No. 2 at the Weather Stationproduced less than ID gpm.
No data are available for apparent yield from the glacial deposits,

m becauseno well had screensor perforatedcasing placed across these
deposits. However, these water-bearing glacial deposits present in Well

No. I weretested during drilling. A three-foot zone of such deposits

I was found to produce 12-15 gpm, or about two-thirds of the volume producedfrom a similar test of a 2D-foot zone in the weathered bedrock (see

Figure 4-4). This 20-foot zone of weathered bedrock produces most of the

m 60 gpm apparentyield in Well No. i. This suggeststhat significant

additional water production could have been obtained from the glacial

I hadthisintervalbeen inWellNo.1.
deposit unit, perforated

m The variation in apparent yields between the two weatheredbedrock
sites may be partly a function of topographic location, as was noted above

in Section4.2.1. The higheryield locationin the valley bottom (_Jell

No. 1) has a much largerupgradienthead and storagecapacitythan the

lower yield side-hill location (Well No. 2).

4-13
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4.2.4.1 PossibleSubsurfaceAquiferBoundaries. Based on the well data

I and seismicrefractionresults, the aquiferat Well No. 1 seems to be
locatedbeneathan upper confiningaquitardzone acrossmost of Fowler

I Creek Valley. The top of this aquifer (basedon seismicrefractiondata)is at depths of approximately42 to 78 feet below ground surface. The base

, of the aquifer is likely locatedat some uncertaindepth within granitoid

bedrock (more than 150-foot depth at Well No. 1). The lateral extent of

the aquiferis probablydefinedby the steep bedrocksidewallsof Fowler

Creek Valley.

4.2.4.2 AquilferComponents. This aquifer is judgedto be complex,being

composed of severaldifferentmaterialsin a verticalsequence,each of

which probablyhas significantlateralvariationsin properties. At Well

No. 1, the aquiferconsists of the followingfrom top to bottom:

1) 14 feet of glacialdeposits,includingan upper 3-footthick water-

bearing sand; 2) feet of weatheredgranitoid bedrock,containingtwo
g3

water-bearlngzones--onecentral20-foot zone and one lower 2-foot zone;

and 3) an unknownthicknessof granitoidbedrock,likelycontaining

groundwater in fractures.

The water-bearingglacialdeposits are likelyto be thickestin the

central part of Fowler Creek Valley, where they probably occur as old

stream channeldeposits. Towardthe valley sides and valley headwaters,

these depositsare probablythinnerthan at Well No. 1, and they may be

locallyabsent. Similarly,the weatheredbedrockand its internalwater-

bearing zones are likely to be thickest in the central part of the valley.

4.2.4.3 Extent of GroundwaterResources. Based on the data and

evaluationspresentedabove, most of the groundwaterresourcesseem to be

containedwithin the centralpart of Fowler Creek Valley,in permeable

glacial deposits and weathered bedrock, located beneath the upper aquitard

4-14
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zone. Well No. 1 Is producingonly from the weatheredbedrock,although

additionalproduction is probablyavailablefrom the overlyingpermeable

glacialdeposits.

I
According to the regional cross section along Fowler Creek Valley

I (Figure4-6), similaror even greaterthicknessesof glacialdepositsmay
be found downstreamfrom Well No. I in the centralpart of the valley.

I Southeastwardfrom Well No. I, and toward the steep valley sides,the totalsectionof glacialdeposits is expected to become thinner, and may even be

partly truncated by the overlying clay-rich aquitard. Also, along the

I valleymarginsthe top of the phreaticzone may pass down-sectioninto

weatheredbedrock, below the glacialdeposits,thus limitingthe

I groundwaterresource to water-bearingzones of uncertainextent
within the

weatheredbedrock. Some perchedwater may be present in glacialdeposits

I withinthe vadose zone (as at Wells A and B), but such local perchedwater
probablydoes not provide a reliablegroundwatersource.

Subsurfaceconditionsalong seismicprofilesRsgo-2 and Rsgo-3 (see

locationson Figure 3-1) should be similarto those along the easternpart

of seismicprofile RS90-1 (in the Well No. 1 - ROM-IS area). The north

part of RS90-2 (near the ResidentialDome) and the east part of RS90-3are

m expected to be similar to the southeastern part of RS90-1 as discussed
above--namelyas the steep valleywalls are approached,the permeable

I glacialdepositsbecome thinneror absent,and the top of the phreaticzone
may pass downwardinto weatheredbedrock. Similarly,the water-bearlng

I zones in the weatheredbedrockmay become thinneror absent near the valleysides.

I The seismicrefractiondata on lines RS90-2and RS90-3 do not indicate

whetheror not permeableglacialdepositsor water-bearingzones in

I weatheredbedrock within the saturated RS90-2 RS90-3.
occur zone along or

The presence of such deposits would have to be documented by drilling.

4-15
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In summary,on the basis of availabledata, the area havingthe best

chance of obtaininga moderatewell yield similarto the presentWell No. 1

is the centralpart of FowlerCreek Valley,downstreamfrom Well No. i.

I Chancesfor such a yield progressivelydecreaseas the sidewallsor
headwall of Fowler Creek Valley are approached.

I 4.2.4.4 Water qualityat Well No. 1. The following1989 and 1990

analyticalresults from Well No. 1 regardingorganiccontaminantsare

I summarizedfrom discussionsin Sections4.1.2 and 4.1.5.2, and in WCC

(1990):

I TPH(418.1) BTEX(8020)

I 1990 - less than 1 mg/l 1990 - below reportinglimits
1989 - 2.0 mg/l 1989 - below reportinglimits

m The 1990 concentrationof TPH (detectedby Method 418.1) has decreased

since 1989, while 1990 BTEX constituents(detectedby Method8020) remained

at below-reporting-limltlevels. It should be noted that the laboratory

reportinglimit for TPH was 1.0 mg/l for the 1989 data, and 0.05 mg/l for

the 1990 data, as can be seen by comparingAppendixB of this reportwith

Appendix B of WCC (1990).

m Several inorganicwater qualityanalysesof samplesfrom this well were

i made from 1958 to 1965 (Feulner,1966, 1962, 1960). All of these analysesshowedvery low levelsof total dissolvedsolids (18-25ppm), hardnessas

CaCO3 (5-9 ppm), and iron (0.07-0.09ppm). Feulnerand others (1971)

m reported that the Cape Romanzof water sample had the lowest total dissolved

l solids value within the entire Yukon River subregion of Alaska.
4.2.4.5 ContaminationConstraints. Existingknown contaminationsites

l provideconstraintson the area where potentiallyusable groundwater

resourcesmay occur. As shown on Figure 3-i, the area of greatestresource

potentialis also downstreamand downgradientfrom all of the known ROM

4-16
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contamination sites, plus the sewage lagoon and septic tank. Areas

upgradient or mostly upgradient from the contamination sources have a

groundwater resource significantly less than at the existing Well No. I.

I 4.2.4.6 PotentialAlternate Locationsfor Well No. 1. The areas

i upgradient from known contamination sources are most favorable for findinguncontaminated groundwater supplies. Potential locations within such areas

that would also be reasonably close to water use points at the Composite

I Facilityare: I) northeastof the ResidentialDome, or 2) east of the

Residential Dome and east (upgradient) from the old POL tanks (see

I Figure3-1). as 4.2.4.4, areasarelikely
However, stated in Section these

to have a groundwater resource significantly less than the existing Well

i No. 1. The true extent of available groundwaterat these potential
locations and an assessed well yield could only be identified on the basis

m of furtherdrilling.

4.3 ROM-2 -_ WEATHER STATION

4.3.1 Reviewof AvailableDataFurther information regarding the existing water well at ROM-2 was

located in U.S. Army Corps of Engineers files. Based on the U.S. Army

m Corps of Engineers records and the results of the 1989 field investigation,
the existing well at ROM-2 was identified as Well No. 3. As described

i above in Section 3.1.4, no evidence of Well No. 2 was found during eitherthe 1989 or 1990 investigations.

m 4.3.2 GroundwaterMonitoring Analytical Results

A groundwater sample from Well No. 3 was analyzed for BTEX and TPH, as

l ROM-IS/WellNo. Area (see Table 4-1). The locationof Well No. 3
at the 1

is shown in Figure 3-3. RegardingBTEX, none of the four constituentswere

I found at concentrationsabove reporting limits.
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RegardingTPH, a concentrationof 0.31 mg/l was detected,which is

higherthan the reportinglimitof 0.05 mg/l. Becauseof the equipment

blank contamination situation discussed in Section 4.5, this concentration

is hereafterused in the qualitativeform of "lessthan 1.0 mg/l."

l 4.3.3 Evaluation and Significanceof Findings
Well No. 3 is located approximately 200 feet northeast of the weather

stationbuildingand associatedfacilities,as shown in Figure3-3. Thewell is also uphill from and up-groundwater gradient from any visible or

known sources of contamination, such as the fuel tanks near the weather

l stationbuilding. Thereforethe source of the less than 1.0 mg/l TPH

concentration in Well No. 3 groundwater is uncertain; possible sources

include inadvertent introductionof hydrocarbons into the well
during

operations,or naturallyoccurringhydrocarbonsin groundwater.

l Consideringthe similarlevel of TPH contaminationof the equipmentblank,
there may be"no TPH contaminationin Well No. 3 at all.

_ Use of groundwaterfrom this well is reportedlyconfined at presentto

non-drinking purposes, namely for general washing and toilet operations at

the weatherStationbuilding.

4.4 ROM-8(LANDFILL)

I Groundwatersamplesfrom three of the four monitoringwells installed
in 1989 were again taken in 1990 and analyzed for BTEX and TPH, as at

i ROM-1S/WellNo. 1 area (seeTable 4-I). The locationsof these three wells(MW-I, MW-2, MW-4) are shown in Figure 3-2. No groundwater sample could be

obtained from MW-3 due to deformation of the well casing, as described in

I Section3.1.3.

l 4.4.1 GroundwaterMonitorinq Results
Analytical

Regarding BTEX, all constituents were found at concentrations below

reporting limits for Wells MW-I and MW-2; these wells are located
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upgradientfrom the landfill. Well MW-4 is locatedwithin the landfill,

near its easternmargin. In the MW-4 groundwatersample,concentrationsof

toluene,ethylbenzeneand xyleneswere found above the reportinglimit.

m Two each of two were conductedon the
separate analyses, consisting runs,

MW-4 sample. The highestconcentration(preferredresult)was 9.2 _g/l

I toluene. In addition,a maximum of 5.2 _g/l of 1,4~dichlorobenzene
(preferredresult)was found in the MW-4 sample.

I RegardingTPH, concentrationsabove the reportinglimitwere found in

all wells, as at ROM-1S/WellNo. 1 and at ROM-2. At ROM-8 these

m concentrationswere 0.30 mg/l at MW-I, 0.26 mg/l at MW-2, and 0.39 mg/l and

0.48 mg/l at MW-4 (2 runs). Becauseof the equipmentblank contamination

I situationdiscussedin Section4.5, these concentrationsat all ROM-8 wells
are hereafterused in the qualitativeform "less than 1.0 mg/l."

m 4.4.2 Eva_uationand Significanceof Findings

A comparisonof the 1989 and 1990 analyticalresultsfrom MW-I, MW-2,

and MW-4 show that these data sets are similar. RegardingBTEX, both the

1989 and 1990 data show concentrationbelow reportinglimitsfor the

upgradientwells (MW-I and MW-2). Well MW-4 containedonly xylenesabove

reportinglimits in 1989, but containedxylenes,ethylbenzene,and toluene

m above reportinglimits analyte1,4-dichlorobenzenewas
in I990. The found

in 1989 at a concentrationof 3.8 _g/l, and in 1990 at 5.2 _g/l.

I Rega_dlngTPH, the 1989 and 1990 resultsare also similar. For the

i upgradientwells MW-I and MW-2, concentrationsin 1989 were below thereportinglimit (1.0mg/l); and in 1990the reportedconcentrationswere

positivevalues less than 1.0 mg/l, with some uncertaintydue to apparent

m equipmentblank contamination. These data are consistentbecausethe

reportinglimit in 1989 was 1 mg/l, and in 1990was changedto 0.05 mg/l.

m For the concentrationof TPH 2 in 1989, and less than i mg/l
MW-4, was mg/l

in 1990.

k
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4.5 QUALITYASSURANCE/QUALITYCONTROL (QA/QC)VALIDATION

The Enseco Rocky Mountain Analytical Laboratory (RMAL) of Arvada,

m Colorado, performed the chemical analyses for the Cape Romanzof LRRS

project. Appendix E contains all 1990 laboratory data for the project.

I The data validationconsistedof a review of
holding times, duplicate

analysis, QC samples, blank review, and matrix spike review.

m All sampleswere checkedto see if they were analyzedwithin the

m required holding period. All samples were analyzed within their method-specific holding times. Two duplicate water samples were collected to

estimate sample variability in laboratory results and for qualitative

m verification of a substance's presence or absence. Table 4-2 summarizes

QA/QC data for the 1990 results. The relativepercentdifference(RPD) for

m sample ROM8_B-WG-N-018ranged from 8% to 21% for analyses of total
petroleum hydrocarbons and aromatic volatile organics. These RPDs were

within ENSECO controllimits for internalQA/QC samples. ENSECO does not

maintain limits for matrix specific samples. RPDs could not be defined for

the second duplicate sample, ROMIS-WF-N-O05, because both primary and

duplicate analyses were reported non-detected. Both duplicate sample

m results are consideredacceptable.

Quality control samples were collected in the field during the sampling

I effort,to ensure that contaminationfrom improperlycleanedfield
equipment, from ambient conditions or from transportation had not

m occurred. One ambient condition blank, one travel blank, and two equipment
blanks were collected. Results of all analyses of blanks were reported as

I non-detectfor both the 418.1 (TPH) and 8020 analyses,and consideredfreeof contamination, except for one of the equipment blanks. One of the two

equipment blanks collected for total petroleum hydrocarbons (TPH) analysis

m broke during shipment to the laboratory,so only one trip blank could be

analyzed for TPH contamination. TPH was detected in the one equipment

blank at a concentrationof 0.43 mg/l, i.e., at a concentrationsimilar to
4-20
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those reportedin the samples. This equipmentblank was collectedafter

all sampling was completed, therefore it cannot be determined exactly at

what sampling point decontamination of the equipment became insufficient.

I As a result,the TPH data cannot be used in a quantitativecomparative
analysis of the site; rather they are being used in a semi-quantitative

m comparison. All TPH detectionsbelow 1 mg/l are classifiedas less thanI mg/l. These results should not be utilizedfor comparativepurposes.

This includessamplesROMIS-B-WG-N-O03,ROMIS-WF-WP-N-O05,ROM2-B-WG-N-O01,

m ROMB-B-WG-N-016, ROMS-B-WG-N-017, ROMS-B-WG-N-018, and ROMS-B-WG-FR-018.

TPH resultsgreaterthan 1 mg/l but less than 2 mg/l, should be utilizedas

m estimatesof less than 2 mg/l. ROMIS-B-WG-N-O04is the only sampleWith
TPH resultsbetween 1 mg/l and 2 mg/l.

m in summary,the data were reviewedfor holdingtimes,QC samples,

m method blank results, spikes, and duplicate analyses. All samples wereanalyzedin the specifiedholdingperiod; all method blankswere free of

laboratory contamination; all spikes had acceptable recoveries; all QC

I sampleswere free of contamination,except for the one case mentioned
above; and the duplicate results were good. The TPH results for the data

m set are of limited applicabilitydue to the contaminationreported in the
last equipment blank collected; this should be considered when evaluating

m the contaminationat the site.

i 4.6 SITE RISK SCREENING

This section considers application of the risk screening process (used

m previously in wcc 1990) to the three Cape Romanzof locationswhere

additional or initial data were obtained in Summer 1990. These locations

I are:

m ROM-1S/WellNo. 1 Area (groundwater)ROM-2

ROM-8 4-21
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m For ROM-8, this is the second screening,based on both 1989 and 1990
d

J data. For ROM-2 and ROM-IS/WellNo. I Area (groundwater),this is the

first screening,based on 1990 data for ROM-2 and 1989 and 1990data for

I ROM-lS/WellNo. I Area.

m 4.6.1 CleanupStandards
Designatedcleanupstandards,includingEPA-definedARARs (applicable

m or relevantand appropriaterequirements)and TBC (to be consideredcriteria)have been discussedfor the Cape Romanzofsites in WCC (1990).

Becausegroundwaterwas the only medium testedduring the 1990 work, only

m groundwatercontaminationregulationsand guidelinesare discussedin this

section.

!
The contaminants analyzed in groundwater during the 1990 program and

m the analyticalmethods used are listed in Table 4-1. Contaminants found
above reporting limitswere toluene,ethylbenzene,xylenes,1,4

m_m dichlorobenzene,and TPH (totalpetroleumhydrocarbons). Federaland State

of Alaska criteriarelatingto concentrationsof these chemicalsin

groundwaterare shown in Tables 4-3 and 4-4. Informationfrom the most

recentADEC document "InterimGuidancefor Surfaceand GroundwaterCleanup

m Levels,,(dated September26, 1990) is included in Table 4-4.
The ADEC InterimGuidancedocument statesthat, in general,groundwater

I shouldbecleaned up to levelsnot exceedingthe final or proposedmaximum
contaminantlevels (MCL) specifiedin the May 1989 FederalRegister (see

m Table 4-3). These cleanup levels serve as general guidance until formallypromulgatedcleanuplevelsare established. The GuidanceOocumentstates

that final cleanup levels shall be determined by the ADEC Regional

m Supervisoror his designeebased on site-specificconditions.

m in addition, the ADEC document states that for groundwaterwhich is
used as a drinkingwater source,secondarymaximumcontaminantlevels

(SMCLs)may be used. This guidance is pertinentat Cape Romanzoffor both
4-22
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Well No. I and ROM-2 (Well No. 3). The secondarycontaminantscontainedin

SMCLs are mainly relatedto the aestheticqualitiesof drinkingwater, and

in generalprovideguidelinesfor publicwater supplies. Such contaminants

includeboth elementalconstituents(e.g.,iron, copper,and zinc) and

compound,substance,or symptomaticconstituents(e.g.,sulphate,foaming

agents, total dissolvedsolids,odor).

4.6.2 Contamination Concentration and Standard% By Site

ROM-1S/WellNo. 1 Area--Groundwatersampleswere collectedin 1989 and 1990

from wells in this area. BTEX constituents(benzene,toluene,ethyl-

benzene, and xylenes) were found in 1989 and 1990 at concentrations below

reportinglimitsin all groundwatersamples (see Table 4-I for 1990

results). In 1990,the compound 1,4 dichlorobenzenewas found in Well B

(ROM-1S)at a concentrationof 1.9 _g/l in one analysis,but in a second

column analysis (preferredresult)at lessthan the reportinglimit

(0.5 _gll).

TPH (in 1990 sampling)was found in concentrationsabove the 1990

reportinglimit (0.05mg/1) in all samplescollected,and also in the

equipmentblank (seeTable 4-I). The maximumconcentrationwas less than

2.0 mg/l at Well B (ROM-IS);other concentrationswere less than 1.0 mg/l

in Well No. 1 and Well A. In the 1989 samplingat these same wells, the

maximumTPH concentrationwas 4.0 mg/l at Well B; other concentrationswere

2.0 mg/l at Well No. 1, and ND (lessthan 1.0 mg/l) at Well A. Thus, the

1989 and 1980 resultswere similar,despitethe change in reportinglimit

from 1.0 mg/l (in 1989) to 0.05 mg/l (in 1990).

The ROM-1S/WellNo. 1 Area is subjectedto the two-tlerscreening

process becausethe 1989 analysisdetecteda concentrationof the pesticide

alpha-BHCin Well B that exceededthe federalAmbientWater Quality

Criteria (AWQC). Pesticideswere not testedfor in 1990.
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D ROM-2--Groundwatersamples from this site (Well No. 3) were collected
only in 1990. The BTEX constituents were not detected in concentrations

above reporting limits, while TPH was detected above the 1990 reporting

limit but below the 1989 reporting limit; compare Table 4-1 of this report

with Table B-1 in WCC (1990).

Because TPH concentrations have been found to exceed reporting limits

(and thus State criteria--Table 4-4) this site is subjected to the two-tier

screening process.

ROM-8--Groundwater samples were collected in 1989 and 1990 from wells

at this site. Except for Well MW-4, BTEX constituents were not found at

concentrations above reporting limits (see Table 4-1). At Well MW-4,

maximum 1990 concentrationsof 9.2 ug/l toluene, 1.3 ug/l ethylbenzene,and

6.1 _g/l xyleneswere reported. In 1989, the only BTEX constituentfound

in Well MW-4 above reportinglimitswas xylenesat 6.7 wg/l. All of these

concentrations are well below federal and state standards.

The compound 1,4 dichlorobenzene was found in MW-4 at a concentration of

5.2 ug/l in 1990. In 1989,this compoundwas Found in MW-4 at 3.8 _g/l.

These concentrationsare well below the federalMCL level of 75 _g/l.

TPH (in 1990 sampling) was found in concentrations above the 1990

reporting limit in all samples. The maximum measured concentration was

0.48 mg/l at MW-4; other concentrationswere 0.30 and 0.26 mg/l. Because

of the equipment blank problem discussed earlier, all these values are

consideredas "less than 1.0 mg/l." Samples collectedfrom these same

wells in 1989 had TPH concentrations either similar to or higher than the

1990 concentrations, taking into account the higher 1989 reporting limit

(i.0 mgll).
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ROM-8 has already been subjected to the two-tier screening process and

a feasibilitystudy (FS) in WCC (1990). The resultsof the 1990 analysis

of groundwaterconfirmthe 1989 results,for those compoundstested in both

years. Therefore,no reapplicationof the screeningprocess, and no

changesto the feasibilitystudy and the remedialoption selectedin WCC

(1990) for ROM-8 are judged to be needed. Thus, ROM-8 is not considered

furtherin this report addendum.

4.6.3 Risk Screening

The two-tierhierarchicaldecision schemethat constitutesthe risk

screeningprocess (describedand used in WCC 1990) is appliedto the

ROM-1S/WellNo. I Area (groundwater)and the ROM-2 site. Both of these

locations involve wells that are or were intended to be drinking water

sources; therefore secondary maximum contaminant levels (SMCLs) are also

consideredfor those wells, as specifiedin ADEC (1990).

The risk screeningprocessis summarizedin the flow diagramon

i Figure4-9, an_ is discussedin WCC (1990). The site contaminants

consideredin Chis screeningprocess are TPHs and alpha-BHCfor ROM-IS/Well

No. 1 Area, and TPHs only for ROM-2.

4.6.3.1 Tier I ScreeningResults Both criteriawere met for each site.

Both sites are within 1 mile of Fowler Creek or the AFS livingquarters;

and contaminationwas found at both sites,as describedabove. Therefore,

the screening process proceeds to Tier II.

4.6.3.2 Tier II ScreeningResults A summaryof the Tier II Screening

resultsis presentedin Table 4-5. The ratingsare subdividedfor the

ROM-1S/WellNo. 1 Area, so that Well No. 1 can be evaluatedseparatelyfrom

Wells A and B (in ROM-1S).
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Z ExposurePotential. The first two of the three criteriaunder exposure

potential, contaminant release and migration, are judged to be met at all

i three locations. The presence of contaminationin groundwatersuggests
that release has occurredand migrationin a down-gradientdirectionfrom

the sites into Fowler Creek is possible;and thence into KokechikBay

m beyond the AFS. The third criterion, environmental persistence, is judgedto be met only at Well B (ROM-IS), because of the presence in Well B of the

m pesticide alpha-BHC (see classificationof this chemical in WCC 1990).

ToxicityThreshold. The exposureduration/frequencycriterionis

m to be met at Well No. 1 andWellNo. 3 (ROM-2). Thesewells arenowjudged

available as water supply wells for station personnel, although Well No. 3

m is currentlynot used for drinkingwater. At ROM-1S (formerWells A and B)
this criterion is judged not to be met. Wells A and B are now plugged and

m abandoned,so that access to contaminatedgroundwaterat ROM-ISwouldrequire drilling of a new well. Furthermore, these former wells likely tap

a different (higher) aquifer than Well No. I (see Figure 4-5); and

mm migrationof contaminationfrom these wells up-gradientto Well No. 1 is

judged to be highly unlikely. In addition, although down-gradient release

of existingTPH and alpha-BHCgroundwatercontaminationinto Fowler Creek

is possible,two downstreamsurfacewater samplesin FowlerCreek near

m ROM-8 (see wcc 199o) had non-detect levelsof these compounds. Thus, if
such contamination is reaching Fowler Creek, it is being diluted to levels

m belowreportinglimits.

The exceedance of standards or criteria is judged to be met only at

m Wells A and B (ROM-IS),where TPH has been found above 1989 reporting

limits (State standard) and alpha-BHC has been found above Federal MCL

m levels. For Well No. i and for Well No. 3 at ROM-2 (bothof which are
drinking water sources), federal MCLs were not exceeded, and state

m standards were not exceeded if the 1989 TPH reporting limit is used.
Therefore,secondarymaximumcontaminantlevels (SMCLs)specifiedin 18 AAC

80.070(b) were used as alternativecleanup levels, as described below.4-26
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Water qualityanalysesof groundwatersamplesfrom Well No. i have been

made at varioustimes since the well was constructedin 1957. The most

m recent known analysisprior to IRP work was conductedon a sample collected
on September13, 1965 (Feulner1966). Resultsof this analysiswere

m similarto the three previousanalyses (in 1961, 1958, and 1957--see
Feulner1960, 1962). Resultsof the 1965 analysisare shown in

l Table 4-6. Concentrationsof copper and zinc for Well No. i sample shownin Table 4-5 are providedfrom analysesof samplescollectedby WCC in

August/September1989 and reported in WCC (1990). Also shown on Table 4-6

I are the State of Alaska SMCLs. It is evident that the concentrationsin

Well No. 1 were significantlylower than maximumconcentrationsin the

i specifiedSMCLs,for all analytestested in 1965 and 1989.

m The water qualitydata in Table 4-6 relatedto SMCLs are incomplete(no
data for corrosivityor foaming agents)and were taken from two sampling

eventswidely separatedin time (1965 and 1989). Therefore, it seems

prudentto collectan additionalgroundwatersample from Well No. 1 and

analyzeit at one time for all SMCL parameters. In the expected event that

the analysesshow concentrationsor numbersbelow or within specifiedSMCL

levels,Well No. I may be consideredto have met the SMCL target cleanup

m levels;and thus no exceedenceof standardswill be presentfor this
well. This expectedcondition(pendingresampling)is shown in the Summary

l of Tier II ScreeningResults(Table4-5).

I For Well No. 3 (ROM-2),there are no water qualitydata comparabletothose at Well No. 1. However,based on the generalobservationsand

m evaluationspresentedin Section4.3.3, it is judged that SMCLs would notbe exceeded at this well. To confirm this, an additional groundwater

samplewould need to be collectedand analyzed,as at Well No. i. This

m expectedcondition(pendingresampling)is presumed in Table 4-5.
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Regarding the acute toxicity criterion, none of the contaminants

considered are considered to be highly toxic to humans (as discussed in

WCC 1990). Therefore,this criterionis not met at any of the subject

m locations.

m 4.6.4 Summaryof Risk ScreeningBoth of the screenedlocations(ROM-IS/WellNo. I Area and ROM-2)met

the Tier I criteria, and thus proceeded to Tier II. As shown on Table 4-5,

m after considerationof Tier II criteria,both locationsand each part of

the ROM-1S/WellNo. 1 Area had an estimatedrisk judged to be "not

m significant." ratingwas pending sampling
This risk made confirmation and

analysis of Wells Nos. 1 and 3 showing results that meet Alaska SMCLs, as

m shown on Table 4-6.

m As discussed in WCC (1990),this risk screeningprocess is qualitative,and may result in underestimationor overestimationof actualrisk. As a

furthercheck on the "not significant"risk ratings, additionalanalysis

for SMCLs are recommendedin the cases of Wells Nos. 1 and 3.
Also for ROM-1S, the presence of an environmentally persistent chemical

(alpha-BHC) at a concentration 10 times above the federal MCL, along with

m low TPH concentrations, is of potential concern. However, slow migration
and subsequent dilution apparently reduce any ROM-1S groundwater

m contaminant concentrations to below reporting limits by the time they reachsurfacewater downstreamlocationsin Fowler Creek.

m 4.6.5 $_te Categorization

Based on the two-tiered screening evaluation, the two locations

m considered No.1Areaand foundtohave
(ROM-IS/Well ROM-2) are

insignificant risk. This risk rating is made pending confirmatory sampling

m and testingof groundwaterat Well No. 1 and Well No. 3 (ROM-2),as
described above. Therefore, pending results of this additional sampling,

these locations are recommendedfor no further remedial action, and are

tentatively identified as Category I sites.

4-28
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4.7 IDENTIFICATION OF SITE CLASSIFICATIONS

m on thebasis of the results and evaluationspresentedin thisSection 4.0, the sites are classified in regard to further IRP actions as

m follows:

m . Site requiringno furtherremedialaction: ROM-1S (WellsA and B)

• Sites requiring confirmation sampling and testing especially for

m SMCLsprior to expectedclassificationas sites Tequiringno
further action:

m _ WellNo.I

m _ ROM-2(WellNo.3)

• Site where contamination was confirmed in 1990, and earlier (WCC

I 1990) feasibilitystudy is applicable: ROM-8 (Landfill)

m

m

l

i

m
m

4-29
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i 'Table 4-I. CONCENTRATIONS OF CHEMICALS IDENTIFIED IN GROUNDWATER SAMPLES FROM THREE
LOCATIONSAT CAPE ROMANZOF LRRS IN 1990

EPA Method

EPA Method 8020 (_q/l) 418.1 (mq/l)

l 1,4Di-Location Benzene Toluene Ethylbenzene Xylene chlorobenzene TPH

I No.IAreaROM-1S/Well

WellA NB ND ND ND ND 0.3

I WellB ND ND ND ND ND 1.6

I WellNo.1 ND ND ND ND ND 0.23
ROM-____22

WellNo.3 ND ND ND ND ND 0.31

ROM-8

I MW-1 ND ND ND NB ND 0.30

MW-2 ND ND ND ND ND 0.26

MW-4 ND 7.6 1.2 5.0 4.2 0.39

MW-4 ND 9.2 1.3 6.1 5.2 0.48

TripBlank ND ND ND ND ND

i AmbientBlank ND ND ND ND ND

Equipment Blank

I (Aug. 9, 1990) ND ND ND ND ND

Equipment Blank

I (Aug.10,1990) 0.43
ReportingLimit 0.7 1.0 1.0 2.0 0.5 0.05

I ND = Not Detectedabove reportinglimit.

!

!
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Table 4-3. FEDERAL REGULATIONSAND GUIDELINESFOR CONTAMINANTSIN WATER
Federal Ambient

Federal(EPA)MCLs Water Quality
(May22. 1989 Criteria- 1986

i Contaminant Federal Registerp.22064) (EPA 440/5-86-001)(,g/l) (,g/l)

I Toluene 2.000(p) 14.300

Ethylbenzene 700(p) 1.400

I Xylenes(total) 10.000(p) NE

i 1.4Dichlorobenzene 75(f)* 400
TotalPetroleumHydrocarbons(TPH) NE NE

I alpha-BHC NE 0.0092

i (p): proposedMCL(f) = final MCL

NE = Not Established

* = From52 FederalRegister25712.July 8. 1987

I

l
I
I
i
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Table 4-4. STATE OF ALASKA REGULATIONS AND GUIDELINES FOR CONTAMINANTS IN WATER 

State Drinking Water 
MCLs - 1989 

Contaminant (18 AAC 80.070) 

(~g/l ) 

Toluene NE 

Ethyl benzene NE 

Xylenes (total) NE 

1,4 Dichlorobenzene 75 

Total Petroleum Hydrocarbons (TPH) NE 

alpha-BHC NE 

NE = Not establ ished 

State water Quality Standard 
Regulations for Drinking/ 

Cui fnary, and Food Rrocessing 
(18 AAC 70.020) 

(~g/l ) 

Note 

Note 

Note 

Note 

Note 2 

Note 1 

- -
ADEC (1990) 

Interim Guidance for Surface and 
Groundwater Cleanup Levels 

(9126/90) 

(~g/l ) 

2,000 

700 

10,000 

75 

Note 3 

NE 

Note Substances shal I not e~ceed Alaska Drinking Water Standards (18 AAC 80 - this table) or Federal Ambient Water Quality 
Criteria - 1986 (see Table 4-3). 

Note 2 Shal I not cause a visible sheen upon the surface of the water. Shal I not exceed concentrations which Individually or in 
combination impact odor or taste as determined by organoleptic tests. 

Note 3 For groundwater used as a drinking water source ••. "final or proposed secondary maximum contaminant levels (SMCLs) may be 
used as cleanup target levels." For groundwater, TPH ••• "should be cleaned up to non-detectable levels as measured by EPA 
Method 418.1." 

-

~ 

1-" 

Co 
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Table 4-5. SUMMARY OF TIER II SCREENING RESULTS, CAPE ROMANZOF LRRS

ROM-IS/WellNo. 1 Area ROM-2

Criterion ROM-1S WellNo.1 WellNo.3

i (WellsA&B)

Exposure Potential

I ContaminantRelease
fromSite X X X

i ContaminantMigrationfromStation X X X
Environmental

Persistence (WellB only)

Toxicity Threshold

l ExposureDuration/
Frequency -- X X

I Standardor CriterionExceeded X --* --*
AcuteToxicity ......

EstimatedRilsk Not Not Not

Significant Significant Significant

X = criterion is met

l - criterionisnotmet

i * = Pendingresamplingof Wells No. 1 and 3 and analysisfor SMCLs

!
!
!
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Table 4-6. WATER QUALITY ANALYSES OF GROUNDWATER AT WELL NO. I, AND ALASKA
SECONDARY MAXIMUM CONTAMINANT LEVELS

WellNo. 1 WellNo. 1
Analysis Analysis Alaska

Aug/Sept 1989 (9/13/65) SMCLsAnalyte (WCC 1990) (Feulner1966) (18 AAC 80.070(b))

I Chloride 6.0 ppm 250 mg/l
Color 10 units 15 units

i Copper less than 0.3 mg/l NA i mg/l
Corroslvity NA Noncorrosive

B Fluoride 0.0 ppm 2.0 mg/lFoamingAgents NA 0.5 mg/l

I Iron 0.09 ppm O.Og ppm 0.3 mg/lManganese less than 0.01 ppm 0.0 ppm 0.05 mg/l

Odor No noticeableodor NA 3 thresholdodor no,

I pH 6.6 6.5-8.5Sodium 3.4 ppm 250 mg/l

Sulphate 0.0 ppm 250 mg/l

Total DissolvedSolids 22 ppm 500 mg/1

Zinc 0.03 mg/l NA 5 mg/l

i NA = Not Analyzed

i SMCLs = SecondaryMaximum ContaminantLevels

!
!
!

!
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0 ( _0 C_C_s _ __ 29 Water level DEPOSITS
Water-deanng(30 - 34) 30 -- '*'1_ "_'*_/._ (Aug 30, 1957) (0 - 57)
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Water-beanng(43 - 46), o_/ 43 -.........:.:.:.:.....:.:.:.:.:.:... 43 _ T_:_a.__ (_3_____4_-_-- __._ ._ I

I testedat 12 - 15gpm !|_/ 46 ....,:,_._il_:0_d ._i_"" """• ." .O.""......."_ ." .u" 46 Boulders(46- 57)

°0 5,.........................
I . _ Hardrockshells

"almostsohd"
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I "- "_ wdhreclinedjoints, Useddynamiteto

120 - " _ Hard granite"pillarrock"

us _i l _ ," / cuttingsdirtyand slimy advancehee)

140 -_. . _. ]-- 142
Water-boating; |\ _ _ | Seamed weathered_A= _ . graniteat 142
some waterat146 _';_8_ 146 -1--'" f X "_. ;t

I _,,•,•,,,, ,•, .., ._ 150 - - Fresh bedrockat 150 .............
• • • • • • • • • PROBABLE
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WELL NO. 3 WELL NO. 2 1 1 9 2
(Existing) (notfound)

(constructedin 1972) (constructedin 1962)
6" Casin 6" Casing

F 0 -- -- 7_ GroundSurface 0 -- 2_."=" GroundSurface (El.400')
Cellar " "_'>//'_:._,_? Sand, clay,rock
4s - Brokenrockand ...... fragments

cobbleswith sand _-7,7,.

10 -- 10 -- Kq:_, Graniticboulders,cobbles,
_ rock fragments,sand

"13 - _.,--,-L

• Bouldersand
large cobbles ___. Large graniticboulders

20 -- .19- 20 -- _'_
^ Cobbles, rockfragments,

Brokenrock ,.s_.-, sand
and silt -_,_,_

30 - -3o- Laree cobbles _ 30 -- Largegraniticboulders.-:*"32- and'bouldersLU ILl ==_u
O - Brokenrock o .,_-,_,

andsdt "< _ _= =
o u_ 40 -- - Boulders o u_ 40 -- . _ _ Cobbles,rockfragments,

C3 -42- r'_ sand
_n z _ z L_

"- (3 - Brokenrock (3 ....
_ 50 - and silt 50 --
q _ ._
uJ uJ Largegraniticboulders

" . ..

LU 60 -- S0 --V--- Staticwater level uJ 60 -
o beforetest (1972) o ....

Boulders,cobbles,rock
sss -37- Static water level -_ fragments

(8-9-1990) ,

70 -- -s9" - Large broken 70 - ._boulders

I --74 - 74.( _ "

75 - - _-=-- Drawdownwater _'_ Granmcsandand gravel-
- 76 -77- _ lavelaftartast(1972) .... sized rockfragments,

posstb_yderivedfrom
90 -- _ Large boulders 80 _'*'-;' m-placeweatheringof

i o Rock, brown 820 _->._,_
"I" _ _'o, ..V- _ graniticbedrockc and gray i

"%'_ ___., Staticwater level= ,_mp 861 .... 'o. " - " Nov.28, 1962
at3o' 90 -- ,9oo 90 -- u -.--, _Static waterlevel

= -_ Dec.1, 1962
92 . . _2'- Tot_Depth _,_ _ after pumpingtest

98s 960 °-'_'-" Graniticbedrock

_g6 5--TotalDepth
i 100 -- 100 --

I Source"U.S Corpsof Engineers(unpublishedfiledata) Source US CorpsofEngineers(t963)Note Water-bearingstratumwasencounteredat770 to Note:Nofrozenformationsreporteddunngdrilhng
77.5footdepth

WellwasdnlledOct.25- Nov 17,1962byF&M Btaneb
WellwasdnlledAug 23toNov.8, 1972.Thehole A 6"dla 20-slotscreen5 5 ftlongwassetwithbottomat
wassurgedandbagedwithcasingto76ft.andopen 95 5It,andwellwasdevelopedbysurgingandbadlng
ho_eat76 to 92 ft 2hrs. 10ram Nov.27 1962

ProjectNo. Cape RomanzofLRRS90275L LOGSANDWELLCONSTRUCTIONDATA Figure
WELLSNO.2 AND3 (ROM-2) 4-8Woodward-Clyde Consultants
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I 5.0
FEASIBILITY STUDY

!
i Additionalgroundwatersamplingat ROM-8 in 1990 confirmedthecontaminantconcentrationlevelsfound in the 1989 investigation,for those

I analytestested in both years. Therefore,no update of the feasibility

study and recommendedremediation for ROM-8, documented in WCC (1990),is
needed.

Based on the 1990 field data and evaluationsdescribedin this report,

no additionalsites requireremedial action. Therefore,no additional

feasibilitystudieswere conducted.

5-1
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I 6.0RECOMMENDATIONS

I
i 6.1 CATEGORY I SITES

Site ROM-IS (Groundwater), the area of Wells A and B, requires no

I furtheraction resultof the andwellabandonment
as a sampling/testing

activities implemented in 1990.

I Site ROM-2 (WellNo. 3 at WeatherStation)and the areaof Well No. 1

I conditionallyrequire no further action as a result of the two-tieredscreeningprocesspresentedin Section4. This designationincludesa

requirementthat additionalconfirmatorysamplingand analysesshow

groundwaterresultsthat meet Alaska SMCLs.
6.2 CATEGORY 3 SITE

I Site ROM-B (landfill)remainsa Category3 site requiringfurther
remedialaction. Based on the resultsin the 1990 study, no changes to the

i existingfeasibilitystudy in WCC (1990)are needed.

i 6.3 GROUNDWATERRESOURCES IN LOWER CAMP AREA

Based on the groundwater resources evaluation in Section 4.2, it is

I recommendedthat Well No. i be retained the stationwater supply
as source,

pending confirmatory sampling which produces results meeting State of

I Alaska SMCL standards. In the expected event that confirmatory sampling
shows analyteconcentrationsin Well No. 1 below SMCLs, it is Further

recommended that sampling and analysis be conducted again after 2 years and6-I

I
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D 5 years. Alternate locationsfor Well No. I having equivalentgroundwater

productionpotentialwould be more likely than Well No. 1 to be adversely

affectedby known contamination. Alternate locationsfor Well No. I that

would be less likely to be contaminatedwould be nearer the edge of the

valley (e.g., near the CompositeFacility),and would likely have lower

yields than Well No. 1.

6-2
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f APPENDIXA
SEISMIC REFRACTION TIME-DISTANCE PLOTS
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i APPENDIXB

LABORATORYANALYSISSUMMARY

I
i This appendixsummarizesthe resultsof analysesfor all water samplescollected at Cape Romanzof LRRS during August 1990. No soil samples were

collected during this period.

l
Table B-I shows only those analytes having concentrations above

l reportinglimits in at least one sample. Other analytesfor which no
values above reporting limits were reported are:

i • benzene (reportinglimit = 0.7 _g/l)

• chlorobenzene(reportinglimit = 1.0 ug/l)

• 1,3-dichlorobenzene(reportinglimit = 2.0 _g/l)

• 1,2-dichlorobenzene(reportinglimit = 2.0 ug/l)

l
I
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iI APPENDIXC

FIELD SAMPLING SUMMARY
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I APPENDIXDSTATEMENTOF WORK FOR 1990

i CAPE ROMANZOFLRRS, ALASKAF33615-85-D-4544.ORDER 10, MODIFICATION1

I"
i
I,
i

1
!



.-

°°" SOruACE OF CRAN_._

1

Contract Number: F33615-85-D-4544

Order N,.mber: 0010

l_ditlcatlon H,,.ad:P_r: 0001

i - Qontractor: kbo_ra.1"_--Cl_ ConsultJ_t,s
_ate of Modlflcati_: 13 3._ qO

I Pe_-a_-ink _es:

Pars _raph Changes

1.4.5.9.1 Add the following paragraph:
"1.4.5.9.1 Plog and _ we_ls A and B at Site ROH-ls

I in s_r',__',,-dancewith al_li,_hle state and local al_u-clonme_t

i 1.4.11.3 _d the following paragraph:

"1.4.11.3 _ _-f_ct(_ Surly. Perform a Seismic
Refraction Survey across the floor of Fowler Creek valley.

. Evaluate the depth to b_ock and provide preliminary
estimates of the subsurface bou_ies and shape of the
aquiter."

1.4.11.4 Add the following paragraph:
"1.4.11.4 Downhole Geoph_*_ Survey. Perform three (3)
downhole gamma ray logs at site ROH-ls to provide strattgraphlc
informatlcn of the site."

I' 1.4.12.1 Change entire _ragraph to re_¢:
"Collect a maximum of fourteen [14) groundwater and thirteen

I (13) surface water samples. The maximum numl:_ of analysesfor each parameter and the re_rrred analytical method is
given in Tables A-4 and A-7, Annex A."

1.4.13.3 Add an "a." before "field tasks.._-_

Add the following sentences:
"b. If pumping is required, remove the existing pumping and
piping eystem and provide a pumping systGcn. A portable
power supply mey be needed to operate this system.

c. After collection of the groundwater ¢_u_pleseal/close up

the well,"

1.11.1.5 AC_ the following paragraph:
, "1.11.1 .S l_ort Ac_mdum. Provide a Report k::lI_-dum

describing the results of the edd/tional work at sites ROH-

Is, ROM-2, and ROH-8. Use applicable portions of the format

in section 3 Of the Handbook. Include an evaluation of the

results with consideration of the data provided in the

!
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I APPENDIXE

INFORMAL TECHNICAL INFORMATION REPORT:

PRELIMINARYANALYTICALDATA

i,
I

:
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I
InstallationRestorationProgram

I REMEDIAL INVESTIC_TION/FEASIBILITYSTUDYSTAGE 1

i REPORTADDENDUM

i INFOPJ4ALTECHNICALINFOPJ_ATIONREPORT: PRELIMINARYDATA
FOR

i CAPE ROMANZOFLRRS, ALASKA

I November 1990

_ PreparedbyWoodward-ClydeConsultants

I 500 12th Street,Suite 100

Oakland, CA 94607-4014

i USAF CONTRACTF33615-850-4544,DELIVERYORDER NO. 0010

I Prepared for, ALASKA AIR COMMAND
ELMENDORFAFB, ALAStC_88506

IRP PROGRAMOFFICE (HSD/YAQ)CharlesAttebery,Capt.,USAF
ProjectManager
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Analytical Results

I The analyticalresultsfor this projectare presented following
in the

data tables. Each data table includessample identificationinformation,and

when availableand appropriate,dates sampled, received,authorized,prepared
and analyzed. The authorizationdata is the date when the projectwas defined

I by the client such that laboratorywork could begin.

Data sheets contain a listingof the parametersmeasured in each test, the

analyticalresu'ltsand the Enseco reporting limit. Reportinglimits are

adjustedto reflect dilutionof the sample,when appropriate. Solid and waste

I samples are reportedon an "as received"basis, i.e. no correction is made for
' moisture content.

I Enseco-RMALis no longer routinelyblank-correctinganalyticaldata.

Uncorrectedanalyticalresults are reported,along with associatedblank

results, for all organic and metals analyses. Analyticalresults and blank

results are reported for conventionalinorganicparametersas specifiedin the

method. This policy is describedin detail in the Enseco IncorporatedQuality

AssuranceProgramPlan for EnvironmentalChemicalMonitoring,Revision3.3,

April, 1989.

The resultsfrom the Standard EnsecoQA/QC Program,which generatesdata

which are independentof matrix effects, is providedsubsequently.

12 /
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SAMPLEDESCRIPTIONINFORMATION
for

Woodward-Clyde Consultants

Sampled Received
Lab ID Client ID Matrtx Date Time Date

010824-0001-SA CAPRH-EB-O0] AQUEOUS 09 AUG90 ]0:25 ]3 AUG90
010824-0002-SA CAPi_4-AB-O01 AQUEOUS 09 AUG90 ]0:30 13 AUG90
0]0824-0003-SA CAPPJ4-ROH]S-B-WG-N-O03 AQUEOUS 09 AUG90 ]4:50 ]3 AUG90
010824-0004-SA CAPPJ4-ROH1S-B-WG-N-O04 AQUEOUS 09 AUG90 ]5:35 13 AUG90

0]0824-0005-SA CAPRH-ROM]S-WF-WP-N-O05 AQUEOUS 09 AUG 90 ]4:30 ]3 AUG900]0824-0006-SA CAPRt4-ROH]S-WF-WP-FR-O05 AQUEOUS 09 AUG90 14:30 13 AUG90
0]0824-0007-SA CAPRI4-ROH2-B-WG-N-O01 AQUEOUS 09 AUG90 ]8:45 13 AUG90
010824-0008-5A CAPRt4-EB-002 AQUEOUS 10 AUG90 09:50 13 AUG90

010824-0009-SA CAPRM-ROH8-B-WG-N-016 AQUEOUS 10 AUG90 10:00 13 AUG90
010824-0010-SA CAPRM-ROHS-B-WG-N-017 AQUEOUS ]0 AUG90 10:15 13 AUG90
010824-0011-SA CAPRM-ROM8-B-WG-N-018 AQUEOUS 10 AUG90 10:30 13 AUG90
010824-0012-SA CAPRM-ROM8-B-WG-FR-018 AQUEOUS 10 AUG90 10:30 13 AUG90

I 010824-0013-SA CAPRM-TB-O01 AQUEOUS 12 AUG90 13 AUG90010824-0014-SA CAPRM-EB-O01 AQUEOUS 10 AUG90 17:00 13 AUG90

')
i
!
!
!
!
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II 120
ANALYTICALTEST REQUESTS

for
Woodward-Clyde Consultants

m Lab ID: Group Custom010524 Code Analysis Description Test?

tl 0001 - 0002, A Aromatic Volattle Organtcs-Znd Column Analysis N

t! 0006 , 0008, Aromatic Volattle Organics N

0013

0003 - 0005, B Total Petroleum Hydrocarbons (TPH), IR N

I! 0007 , 0009, Aromatic Volattle Organtcs-_nd ColumnAnalysis N

0010 - 0012 Aromatic Volatile Organics N

00]4 C Total Petroleum Hydrocarbons (TPH), IR N

!
!

!
!
I
I
I
t

1-5
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AromaticVolatileOrganics

Method8020 i i 12 I

Client Name:Woodward-ClydeConsultants
Client ID: CAPRM-EB-O01
Lab ID: 010824-0001-SA EnsecoID: 1087973
Matrtx: AQUEOUS Sampled:09 AUG90 Received: 13 AUG90

'j Authorized: 14 AUG90 Prepared: NA Analyzed:15 AUG90
f Reporting

Parameter Result Units Limit

Benzene ND ug/L 0.70
Toluene ND ug/L 1.0
Chlorobenzene ND ug/L 1.0
Ethylbenzene NO ug/L 1.0
Xylenes_tot_l) NO ug/L Z.O
1,3-Dlcn_orooenzene ND ug/L 2.0
1,2-Dtchlorobenzene ND ug/L 2.0
1,4-Dichlorobenzene ND ug/L 0.50

a,a,a-Trifluorotoluene 115 % --

- Not detected
A - Not applicable

-ported By: Nathaniel Bt,ah ApprovedBy: Jeff Lowry

I-6



Enseco

Aromatic VolatileOrganics I I J 2_
Method 8020

Client Name: Woodward-ClydeConsultants
Client ID: CAPRM-AB-O01
Lab IO: 010824-0002-SA Enseco I0:1087974

Matrix: AQUEOUS Sampled:09 AUG 90 Received: 13 AUG 90

Authorized: 14 AUG 90 Prepared:NA Analyzed: 15 AUG 90

Reporting
Parameter Result Units Limit

I_ \ Benzene ND ug/L 0.70 T
,Toluene ND ug/L 1.0
Chlorobenzene ND ug/L 1.0
Ethylbenzene NO ug/L 1.0
Xylenes (total) ND ug/L 2.0
1,3-Dichlorobenzene ND ug/L 2.0
],2-Dichlorobenzene ND ug/L 2.0
1,4-Dichlorobenzene ND ug/L 0.50

a,a,a-Trlfluorotoluene 108 % --

j

t
i
I
I

m Note T : Preferred values unless footnoted on secondary column test.

ND - Not detected
NA - Not applicable

ReportedBy: NathanielBiah Approved By: Jeff Lowry

1-7



Enseco
Aromatic Volatile Organics "_'_-_

Method 8020 1i 12

Client Name: Woodward-ClydeConsultants
Client ID: CAPRM-ROM]S-B-WG-N-O03
Lab ID: 010824-0003-SA Enseco IO: 1087975
Matrix: AQUEOUS Sampled: 09 AUG90 Received: 13 AUGgo

] Authorized: 14 AUG90 Prepared: NA Analyzed: lS AUG90

Reporting
Parameter Result Units Limit

Benzene ND ug/L 0.70 T
Toluene NO ug/L ].0
Chlorobenzene ND ug/L 1.0
Ethylbenzene ND ug/L 1.0
Xylenes (total) ND ug/L 2.0
1,3-Dichlorobenzene ND ug/L 2.0
1,2-Dichlorobenzene ND ug/L 2.0
1,4-Dichlorobenzene NO ug/L 0.50

i a,a,a-Trifluorotoluene 109 % --

I Note T : Preferredvalues unless footnotedon secondarycolumntest.ND mm Not detectedNA Not applicable

k ReportedBy: Nathaniel Biah Approved By: Jeff Lowry1-8
lI



 Enseco
Aromatic Volatile Organics .o_.-_--.

• Ii 124
Method 8020

Client Name: Woodward-Clyde Consultants
Client [D: CAPRM-ROM1S-B-WG-N-O04
Lab ID: 010824-0004-SA Enseco ID: 1087976
Matrix: AQUEOUS Sampled:og AUG go Received:13 AUG 90
Authorized: 14 AUG90 Prepared: NA Analyzed: 15 AUGgo

Reporting
Parameter Result Units Limt

Benzene ND ug/L 0.70 T
Toluene NO ug/L 1.0
Chlorobenzene NO ug/L 1.0
Ethylbenzene NO ug/L 1.0
Xylenes(total) ND ug/L 2.0
1,3-Dichlorobenzene ND ug/L 2.0
1,2-Dichlorobenzene ND ug/L 2.0
1,4-Dichlorobenzene 1.9 ug/L 0.50

a,a,a-Trifluorotoluene 106 % --

Note T : Preferredvalues unless footnotedon secondarycolumn test.

ND - Not detected
NA = Not appllcable

ReportedBy: NathanielBiah Approved By: Jeff Lowry

I-9
i
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J Aromatic Volatile Organlcs-ZndColumn Analysis _

i Method 8020 Ii 12

Cl!ent Name: Woodward-ClydeConsultants
Cllent. IO: CAPRH-ROM1S-B-WG-N-O04Lab IO. 010824-0004-SA Enseco ID: 1087976
Matrix: AQUEOUS Sampled: og AUG90 Received: 13 AUG90
Authorized: 14 AUG90 Prepared: NA Analyzed: IS AUG go

i Reporting
Parameter Result Units Limit

] Benzene ND ug/L 0.70Toluene ND ug/L 1.0
Chlorobenzene NO ug/L 1.0
Ethylbenzene ND ug/L 1.0

Xylenes (total) ug/L
ND 2.0

],3-Dtchlorobenzene NO ug/L 2.0
1,2-Dichlorobenzene ND ug/L 2.0

i 1,4-Dlchlorobenzene ND ug/L 0.50 V

I a,a,a-Trifluorotoluene I01, % --

k
|
I
!

Note V : Secondarycolumn result is the preferredvalue.

I ND - Not detected
NA - Not applicable

ReportedBy: Nathaniel Biah Approved By: Jeff Lowry
1-10
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J ...._Enseco

! Aromatic VolatileOrganics "

Method 8020 1 i "ITG

Client Name: Woodward-Clyde Consultants
Client IO: CAPRM-ROM1S-WF-WP-N-OOS
Lab IO: 010824-0005-SA Enseco ID: 1087977
Matrix ! AQUEOUS Sampled: 09 AUG90 Received: 13 AUG90

Aucnorlzed: ]4 AUG90 Prepared: NA Analyzed:.15 AUG90
. . Reporting

varameter Result Unlts Limit
Benzene NO ug/L 0.70 T
Toluene NO ug/l 1.0
Chlorobenzene ND ug/L 1.0
Ethylbenzene NO ug/L 1.0
Xylenes (total) ND ug/L 2.0
1,3[Oichlorobenzene ND ug/L 2.0
1,2 Dichlorobenzene ND ug/L 2.01,4-Dichlorobenzene ND ug/L 0.50

a,a,a-Trifluorotoluene 114 % --

q
l
|
|
!
!
I : Preferred values unless footnoted on secondarycolumn test.

Note T

ND, Not detected

NA - Not applicable

Reported By: NathanielBiah Approved By: Jeff Lowry

i 1-11



Falseco
Aromatic Volatile Organics 1 i 1 2 7

Method 8020

Client Name: Woodward-ClydeConsultants
Client ID: CAPRH-ROMIS-WF-WP-FR-O05
Lab ID: 010824-0006-SA Enseco IO: 1087978
Matrix: AQUEOUS Sampled: og AUG90 Received: ]3 AUG90

m Authorized: 14 AUG90 Prepared: NA Analyzed: 15 AUG gO
Reporting

Parameter Result Units Limlt

l Benzene ND ug/L 0.70 T
Toluene ND ug/L 1.0
Chlorobenzene ND ug/L 1.0

m Ethylbenzene NO ug/L I.OXylenes (total) ND ug/L 2.0
1,3-Oichlorobenzene NO ug/L 2.0

i 1,2-Dichlorobenzene ND ug/L 2.0
1,4-Oichlorobenzene NO ug/L 0.50

a,a,a-Trlfluorotoluene 117 % --

I
!

Note T : Preferred. values unless footnoted on secondary column test.

ND - Not detected
NA - Not applicable

Reported By: Nathaniel Biah Approved By: Jeff Lowry

1-12



Aromatic Volatile Organics ,_-_c.--_-

Method 8020 1 1 128

Client Name: Woodward-ClydeConsultants
Client ID: CAPRM-ROM2-B-WG-N-O01
Lab ID: 010824-0007-SA Enseco ID: 1087979
Matrix: AQUEOUS Sampled: Og AUG 90 Received: 13 AUG 90

m Authorized: 14 AUG 90 Prepared:NA Analyzed: 15 AUG 90
Reporting

Parameter Result Units Limit

I Benzene ND ug/L 0.70 TToluene ND ug/L 1.0
Chlorobenzene ND ug/L 1.0

I Ethylbenzene ND ug/L 1.0
Xylenes {total) ND ug/L 2.0
1,3-Oichlorobenzene ND ug/L 2.0

m 1,2-Dichlorobenzene ND ug/L 2.0

],4-Dichlorobenzene ND ug/L 0.50

a,a,a-Trifluorotoluene 115 % --

i -
l
|

Note T : Preferred values unless footnoted on secondary column test.ND - Not detected

NA - Not applicable

Reported By: Nathaniel Biah Approved By: Jeff Lowry

1-13
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Aromatic VolatileOrganics .o_.._..-

Method 8ozo 11 12 9

Client Name: Woodward-ClydeConsultants
Client ID: CAPR/4-EB-002
Lab ID: O10824-O00B-SA Enseco ID: 1087980
Matrix: AQUEOUS Sampled: 10 AUG90 Received: 13 AUG90

mi Authorized: 14 AUG go Prepared:NA Analyzed: 15 AUG 90

Reporting
Parameter Result Units Limit

Benzene NO ug/L 0.70 T
Toluene ND ug/L 1.0
Chlorobenzene ND ug/L 1.0

Ethylbenzene ND ug/L 1.0
Xylenes (total) NO ug/L 2.0
1,3-Dichlorobenzene NO ug/L 2.0
1,2-Dichlorobenzene ND ug/L 2.0

m 1,4-Dichlorobenzene ND ug/L 0.50a,a,a-Trifluorotoluene 112 % --

I
Note T : Preferred values unless footnoted on secondary column test.

NO- Not detected
NA - Not applicable

Reported By: Nathaniel Biah Approved By: Jeff Lowry

w
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Aromatic Volattle Organtcs "_"_"

._ MethodSO20 11 130
ClientName:Woodward-ClydeConsultants
Client ID: CAPRM-ROMB-B-WG-N-OI6
Lab ID: 010824-0009-SA EnsecoID: 1087981
Matrix: AQUEOUS Sampled:10 AUG90 Received: 13 AUG90

m Authorized: 14 AUG90 Prepared: NA Analyzed: 15 AUG90
Reportlng

Parameter Result Units Limit

I Benzene NO uP/L O.70 T
Toluene ND ugyL 1.0

:m Chlorobenzene NO up/L 1.0Ethyl benzene ND uP1 1.0

Xylenes (total) ND ugyL 2.01,3-Dichlorobenzene ND ugj 2.0

l 1,2-Dichlorobenzene ND ugj L 2.0
1,4-Dichlorobenzene ND ug_L 0.50
a,a,a-Trlfluorotoluene 95 % --

!i -
i

!
!
!
!

m Not_T : Preferredvaluesunlessfootnotedon secondarycolumntest.
ND. Not detected

NA Not applicable

ReportedBy: NathanlelBiah ApprovedBy: Jeff lowry

1-15
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AromaticVolatileOrganics ____0._.._

Method8020 II 131

ClientName:Woodward-ClydeConsultants
ClientID: CAPRM-ROMB-B-WG-N-OI7
Lab IO: 010824-0010-SA EnsecoID: I087982
Matrix: AQUEOUS Sampled:I0 AUG go Received:13 AUG gO

m Authorized:14 AUG gO Prepared:)CA Analyzed: 15 AUG gO
Reporting

Parameter Result Units Limit

i Benzene NO ug/L 0,70 T
Toluene ND ug/L 1.0

m Chlorobenzene ND ug/L 1.0
Ethylbenzene ND ug/L 1,0
Xylenes (total) ND ug/L 2.0
1,3-Oichlorobenzene ND ug/L 2.0

i 1,2-Dichlorobenzene ND ug/L 2.01,4-Oichlorobenzene ND ug/L 0.50

i a,a,a-Trifluorotoluene 96 % --

|

L

Note T : Preferred values unless Footnoted on secondarycolumntest.

ND - Not detected
NA- Not applicable

-,_ ReportedBy: NathanielBiah ApprovedBy: Jeff Lowry

1-16



FJlseco

Aromatic Volatile Organics _ "_"_-"

Method 8020 11 132

Client Name: Woodward-Clyde Consultants
Client ID: CAPRM-ROMS-B-WG-N-O18
Lab ID: 010824-0011-SA Enseco ID: 1087983
Matrix: AQUEOUS Sampled: 10 AUG90 Received: 13 AUG90

m Authorized: 14 AUG90 Prepared: NA Analyzed: 15 AUG90
Reporting

Parameter Result Units Limit

i Benzene NO u! L 0.70 T
Toluene 12 u_ L 1.0

m Chlorobenzene ND u! _ 1.0

L
Ethylbenzene 1.4 u( I 1.0
Xylenes (total) 9.1 ui 2.0
],3-DJchlorobenzene ND u! L 2.0

i 1,2-DJchlorobenzene ND u( 2.0

I L

1,4-Dichlorobenzene 2.9 ui L 0.50

a,a,a-TrJfluorotoluene 98 % --

!
!

i
i
m

Note T : Preferred values unless footnoted on secondary column test.

ND = Not detected
NA - Not applicablie

Reported By: Nathaniel Biah Approved By: Jeff Lowry

1-17



AromaticVolatileOrganics "_"_

Method 8020 J I 1 33

Client Name: Woodward-ClydeConsultants
Client ID: CAPRM-ROMS-B-WG-FR-OIB
Lab ID: OlOBZ4-OO12-SA Enseco ID: 1087984

m Matrix: AQUEOUS Sampled: I0 AUG 90 Received: 13 AUG 90
Authorized: 14 AUG gO Prepared:It_ Analyzed: 15 AUG 90

Reporting

m Parameter Result Units Limit
Benzene ND ug/L 0.70 T
Toluene 12 ug/L 1.0

m Chlorobenzene NO ug/L 1.0Ethylbenzene ].4 ug/L 1.0
Xylenes (total) 9.1 ug/L 2.0
1,3-Dichlorobenzene ND ug/L 2.0

m ],2-Dichlorobenzene ND ug/L 2.01,4-Dichlorobenzene 2.8 ug/L 0.50

m a,a,a-Trifluorotoluene 113 % --

!

m
!

m
_ Note T : Preferredvalues unless footnotedon secondarycolumn test.

ND - Not detected
NA - Not applicable

Reported By: NathanielBiah Approved By: Jeff Lowry
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Aromatic Volatile Organics-Znd Column Analysis

. Method8020 1i 134
Cl!ent Name: Woodward-Clyde Consultants
Cllent. ID: CAPPJ4-ROM8-B-WG-N-O]8Lab ID. 010824-0011-SA Enseco ID: 1087983
Matrix: AQUEOUS Sampled: 10 AUG90 Received: 13 AUG90

i Authorized: 14 AUG90 Prepared: NA Analyzed: 15 AUG90

Reporting
Parameter Result Units Limit

Benzene NO ug/L 0.70
Toluene 7.6 ug/L 1.0 V
Chlorobenzene ND ug/L 1.0
Ethylbenzene 1.2 ug/L 1.0 v
Xylenes (total) 5.0 ug/L 2.0 V
],3-Dichlorobenzene ND ug/L 2.0
1,Z-Dichlorobenzene ND ug/L 2.0

1,4-Dichlorobenzene 4.2 ug/L 0.50
a,a,a-Trifluorotoluene 108 % --

|

_I Not V : Secondarycolumn result is the preferredvalue.ND - Not detected

• NA - Not applicable

f

Reported By: NathanielBiah Approved By. Jeff Lowry
1-18
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AromaticVolatile Organics-2ndColumn Analysis "_ E_ISL=%_O._o,-_c-_

Method 8020 1 i 1 3

Client Name: Woodward-Clyde Consultants
Client ID: CAPRM-ROMB-B-WG-FR-018
Lab IO: 010824-OO12-SA Enseco ID: 1087984
Matrix: AQUEOUS Sampled: 10 AUG 90 Received: 13 AUG go

I Authorized: 14 AUG90 Prepared: NA Analyzed: 1S AUGgo

Rep?rting
Parameter Result Units Limit

Benzene ND ug/L 0.70
Toluene 9.2 ug/L 1.0 V

i Chlorobenzene ND ug/L 1.0

Ethylbenzene 1.3 ug/L 1.0 V
Xylenes(total) 6.1 ug/L 2.0 V
1,3-Dichlorobenzene ND ug/L 2.0
1,2-Dichlorobenzene ND ug/L 2.0
1,4-Dichlorobenzene 5.2 ug/L 0.50

a,a,a-Trifluorotoluene 110 % --

i
l
!
I
I
I Note V : Secondary column result is the preferred value.

NO-. Not detected

j_ NA Not applicable

Reported By: Nathaniel Biah Approved By: Jeff Lowry

!
1-20J
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Aromatic Volatile Organics ._o.._..

Method 8020 [ [ 13_

Client Name: Woodward-Clyde Consultants
Client ]D: CAPRM-TB-O01
Lab ID: 010824-0013-SA Enseco ID: 1087985
Matrix: AQUEOUS Sampled: I2 AUGgo Received: 13 AUG90
Authorized: 14 AUG90 Prepared: NA Analyzed: 15 AUG90

Reporting
Parameter Result Units Limit

NO 0.70 T
Benzene ug/L
Toluene ND ug/L 1.0
Chlorobenzene ND ug/L 1.0

Ethylbenzene ND ug/L 1.0Xy]enes (total) NO ug/L 2.01,3 Dichlorobenzene NO ug/L 2.0

i 1,2-Dichlorobenzene ND ug/L 2.0
1,4-Dichlorobenzene ND ug/L 0.50

a,a,a-Trifluorotoluene 104 % --

!
!

!

I
I
I

I
I
I

Note T : Preferred values unless footnoted on secondary column test.NO - Not detected
NA - Not applicable

Reported By: Nathaniel Biah Approved By: Jeff Lowry

w
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General Inorganics _

1I 137

Client Name: Woodward-Clyde Consultants
Client ID: CAp_oROM1S-B-WG-N-O03
Lab ID: 010824-0003-5A
Matrix: AQUEOUS Sampled: 09 AUG90 Received: 13 AUG90
Authorized: 14 AUG90 Prepared: See Below Analyzed: See Below

I Reporting Analytical Prepared Analyzed
Parameter Result Units Limit Method Date Date

m Total PetroleumHydrocarbons 0.30 mg/L 0.053 418.1 NA 01SEP 90

I
I
I
I

I
I
I
I
I

ND - Not detected
NA = Not applicable

Approved By: Toni Stovall

ReportedBy: Ron Maiorana

i
1-22L
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General Inorganics ^c=_=sG=_=v

" 11 13_
Client Name: Woodward-ClydeConsultants
Client ID: CAPRM-ROMIS-B-WG-N-O04
Lab ID: 010824-0004-SA
Matrix: AQUEOUS Sampled: 09 AUG 90 Received: 13 AUG 90
Authorized: 14 AUG 90 Prepared:See Below Analyzed: See Below)_

lJ Rep?rting Analytical Prepared AnalyzedParameter Result Units Limit Method Date Date

I Total PetroleumHydrocarbons 1.6 mg/L 0.052 418.1 NA 01SEP 90

I
I
I

!

I
i

NO - Not detected
NA - Not applicable

ReportedBy: Ron Maiorana Approved By: Toni Stovall

1-23



General Inorganics "_

II 139
Client Name: Woodward-ClydeConsultants
Client ID: CAPRM-ROMIS WF-WP-N-O05
Lab ID: 0|0824-0005-SA
Matrix: AQUEOUS Sampled:09 AUG gO Received:13 AUG 90
Authorized: 14 AUG go Prepared:See Below Analyzed: See Below

l Reporting Analytical Prepared AnalyzedParameter Result Units Limit Method Date Date

Total PetroleumHydrocarbons 0.23 mg/L 0.053 418.1 NA O] SEP 90

!
!
I
!

A

ND • Not detected
NA - Not applicable

Reported By: Ron Maiorana Approved By: Toni Stovall

1-24
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General Inorganics - ^c=.=sc=._=v

11 14u
Client Name:Woodward-ClydeConsultants
Client ID: CAPRH-ROH2-B-WG-N-O0]
Lab IO: 010824-0007-SA
Matrix: AQUEOUS Sampled:09 AUG90 Received: 13 AUG90
Authorized: 14 AUGgo Prepared: See Below Analyzed: See Below

ReportingAnalytical Prepared Analyzed
Parameter Result Units Limit Method Date Date

m Total PetroleumHydrocarbons 0.31 mg/L 0.052 418.1 NA O1SEP 90

!
!
!
!

I
l
I
I

NO- Not detected
NA= Not applicable

Reported By: RonMaiorana ApprovedBy: Toni Stovall

1-25



General Inorganics " ^co._co_

Consultants 1 1 1 4 1

Client Name:Woodward-Clyde
ClientID: CAPRM-ROMS-B-WG-N-016
Lab ID: 010824-o00g-SA
Matrix: AQUEOUS Sampled:10 AUG go Received:13 AUG 90
Authorized:14 AUG 90 Prepared:See Below Analyzed:See Below

I ReportingAnalytical Prepared Analyzed
Parameter Result Units Limit Method Date Date

I TotalPetroleumHydrocarbons 0.30 mg/L 0.055 418.1 NA O! SEP90

!
l
!
!

i
I

NO- Not detected
NA- Not applicable

Reported By: RonMalorana ApprovedBy: Toni Stovall
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General Inorgantcs "_._ISC_^ co_wlc_w_,

1I 14_
Client Name:Woodward-ClydeConsultants
ClientID: CAPRM-ROM8-B-WG-N-017
Lab ID: 010824-0010-SA
Matrix: AQUEOUS Sampled:10 AUG 90 Received:13 AUG go
Authorized:14 AUG 90 Prepared:See Below Analyzed:See Below

i ReportingAnalytical Prepared AnalyzedParameter Result Units Limt Method Date Date

I TotalPetroleumHydrocarbons 0,26 mg/L 0.0S6 418.1 NA 01SEP gO

1
I

!
f

I
I
I

=m

NO - Notdetected
NA - Not applicable

ReportedBy: Ron Maiorana ApprovedBy: Toni Stovall
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General Inorganics _ ^_c_

1i 14j
ClientName:Woodward-ClydeConsultants
ClientID: CAPRM-ROM8B-WG-N-OI8
Lab ID: 010824-OPII-SA
Matrix: AQUEOUS Sampled:IO AUG gO Received:13 AUG 90
Authorized:14 AUG gO Prepared:See Below Analyzed:See Below

l ReportingAnalytical Prepared
Analyzed

Parameter Result Units Limit Method Date Date

I TotalPetroleumHydrocarbons 0.39 mg/L 0.052 418.] NA O] SEP 90

!
!
I
l

!
1
i

I
!
I

ND = Not detected
HA - Not applicable

ReportedBy: Ron Maiorana ApprovedBy: ToniStovall
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II 144
ClientName:Woodward-ClydeConsultants
ClientID: CAPRM--ROM8B-WG-FR-OI8
Lab IO: OI0824-O01Z-SA
Matrix: AQUEOUS Sampled:I0 AUG 90 Received:13 AUG 90
Authorized:14 AUG go Prepared:See Below Analyzed:See Below

ReportlngAnalytical Prepared AnalyzedParameter Result Units Limlt Method Date Date

I Total PetroleumHydrocarbons 0.48 mg/L 0.052 418.1 NA OI SEP 90

!
I

t.

ND - Not detected
NA - Not applicable

ReportedBy: Ron Maiorana ApprovedBy: Toni Stovall
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1I 145
ClientName:Woodward[ClydeConsultantsClient 10: CAPRM-EB 001
Lab ID: 010824-0014-SA
Matrix: AQUEOUS Sampled:I0 AUG gO Received:13 AUG 90
Authorized:14 AUG 90 Prepared:See Below Analyzed:See Below

i Reporting Analytical Prepared Analyzed
Parameter Result Units Limlt Method Date Date

I TotalPetroleumHydrocarbons 0.43 mg/L 0.057 418.1 NA O] SEP 90

I
l
!

I

!
!

ND • Not detected
NA = Mot applicable

ReportedBy: RonMalorana ApprovedBy: Toni Stovall
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 Enseco

Quality Control Results I _ _ 47

The Enseco laboratories operate under a vigorous QA/QCprogram designed to

ensure the generation of scientifically valid, legally defensible data by

I monitoring every aspect of laboratoryoperations. RoutineQA/OC proceduresincludethe use of approvedmethodologies,independentverificationof

analytical standards, use of duplicate Laboratory Control Samples to assess

I the precision .and accuracy of the methodology on a routine basis, and a

rigoroussystem of data review.

!
In addition,the Enseco laboratoriesmaintain a comprehensiveset of

I ertificationsfrom both state and federalgovernmentalagencieswhich require
frequent analysesof blind audit samples. Enseco - Rocky Mountain Analytical

!

l Laboratoryis certifiedby the EPA under the EPA/CLPprogram for both Organic
and Inorganicanalyses,under the USATHAMA (U.S. Army) program, by the Army

Corps of Engineers,and the states of Colorado,New Jersey, New York, Utah,m

l. and Florida, among others.

g

The standard laboratory QC package is designed to:

)

I I) establisha strong,cost-effectlveQC programthat ensures the
generationof scientificallyvalid, legallydefensibledata

2) assess the laboratory'sperformanceof the analyticalmethod

using control limitsgeneratedwith a well-definedmatrix

I
3) establishclear-cutguidelinesfor acceptabilityof analytical

I so QC can made immediatelyat the bench,
data that decisions be

- and

4) provide a standard set of reportables which assures the client

of the quality of his data.

F
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The Enseco QCprogram is based upon monitoring the precision and accuracy

of an analytical method by analyzing a set of Duplicate Control Samples (DCS)

at frequent, well-defined intervals. Each DCS is a well-characterized matrix

J which is spiked with target compounds at 5-100 times the reporting limit,

depending upon the methodology being monitored. The purpose of the DCS is not

I to duplicate the sample matrix, but rather to provide an interference-free.
homogeneousmatrix from which to gather data to establish control limits,

l These limitsare used to determinewhether data generatedby the laboratoryonany given day is in control.

m Control limits for accuracy (percentrecovery)are based on the average,

historicalpercent recovery+/- 3 standarddeviationunits. Control limits

I for (relative difference) from 0 (identical
precision percent range duplicate

DCS results) to the average, historical relative percent difference + 3

I standarddeviationunits. These control limits are fairly narrow based on the
consistencyof the matrix being monitoredand are updated on a quarterly

basis.

L For each batch of samplesanalyzed,an additionalcontrolmeasure is taken

in the form of a Single Control Sample (SCS). The SCS consists of a control

matrix that is spiked with either representative target compounds or surrogate

compounds appropriateto the method being used. An SCS is prepared for each

sample lot for which the DCS pair are not analyzed.

l Accuracy for DCS and SCS is measuredby PercentRecovery.

I Measured ConcentrationRecovery = X 100
Actual Concentration

m Precisionfor DCS is measured by Relative PercentDifference (RPD).

I I Measured ConcentrationDCSI - Measured ConcentrationDCS2 ]RPD X I00
(MeasuredConcentrationDCSI + MeasuredConcentrationDCS2)/2

2-3
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11149
All samples analyzed concurrently by the same test are assigned the same

QC lot number. Projects which contain numerous samples, analyzed over several

days, may have multiple QC lot numbers associated with each test. The OC

I information which follows includes a listing of the QC lot numbers associated
with each of the samples reported, Des and SCS (where applicable) recoveries

I from the QC lots associated with the samples, and control limits for these
lots. The OC data is reported by test code, in the order that the tests are

I reported in the analytical results sectfon of this report.

!

]
i
l
)
l
1

b
|
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i QA/QC SUMMARYREPORT I
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LQC LOT ASSIGNMENT REPORT

Volatile Organics by GC 11 15_Laboratory QC Lot Number QC Run Number
Sample Number QC Matrix QC Category (DES) (SCS/BLANK)

I 010824-0001-$A AQUEOUS 602-A ]5 AUG90-Q 15 AUG90-Q
010824-0002-SA AQUEOUS 602-A 15 AUGgO-Q 15 AUG90-Q
010824-0003-SA AQUEOUS 602-A 15 AUG90-Q 15 AUG90-Q

I 010824-0004-SA AQUEOUS 602-A 15 AUG90-Q 30 AUG90-Y

010824-0004-SA AQUEOUS 602-A 15 AUG90-Q 15 AUG90-Q
010824-0005-SA AQUEOUS 602-A 15 AUG90-Q 15 AUG90-Q
010824-0006-SA AQUEOUS 602-A 15 AUG90-Q 15 AUG90-Q

I 010824-0007-$A AQUEOUS 602-A 15 AUG90-Q 15 AUG90-Q010824-0008-SA AQUEOUS 602-A 15 AUG90-Q 15 AUG90-q
010824-0009-SA AQUEOUS 602-A 15 AUGgO-Q 15 AUG90-Q

i 010824-0010-SA AQUEOUS 602-A 15 AUG90-O 15 AUG90-O

010824-0011-SA AQUEOUS 602-A 15 AUG90-Q 23 AUG90-Y
010824-0011-SA AQUEOUS 602-A 15 AUG90-Q 15 AUG90-Q
010824-0012-SA AQUEOUS 602-A 15 AUG90-Q 23 AUG90-Y

010824-0012-$A AQUEOUS 602-A 15 AUG90-Q 15 AUG90-Q

010824-0013-SA AQUEOUS 602-A 15 AUG90-Q 15 AUG90-Q

I
I
I
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I DUPLICATECONTROL SAMPLE REPORT

VOlatlleOrganics by GC 1 i 15ZConcentration Accuracy Precisior

I Analyte Spiked Measured Average(%) (RPD) .OC51 DCS2 AVG DCS Limits OCSLimi,

I Category." 602-A
m Matrix: AQUEOUS

QC Lot: 15 AUGgO-Q

I Concentration Units: ug/L

5.0 5.35 4.88 5.12 102 80-120 9.2 If
5.0 5.28 4.79 5.04 101 80-120 9.7 1_
5.0 5.25 4.76 5.00 100 80-120 9.8 if

zenerform d before 5.0 5.34 4.83 5.08 102 80-120 10 If

i Calculations are pe e rounding to avoid round-off errors in calculated results.

J

|
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J SINGLE CONTROLSAMPLEREPORT Ii 153

VolatlleOrganicsby GC Concentration Accuracy(%)
J Analyte Spiked Measured SCS Limits

I Category: 602-A
Matrlx!AQUEOUS
QCLot. 15 AUG)O-Q QCRun. 15 AUG90-Q

m ConcentratlonUnits: ug/L

::T,uloioun.oI C te_o y: 6 2-
Matrlx: AQUEOUSQC Lot. 15 AUG gO-Q QC Run. )0 AUG gO-Y

I ConcentrationUnits: ug/L
a,a,a-Trifluorotoluene 30.0 Z9.1 97 Z0-160

i Category 60Z-A

Matrix!"AQUEOUSi QC Lot. 15 AUG gO-Q QC Run. 23 AUG 90-Y
B ConcentrationUnits: ug/L

a,a,a-Trifluorotoluene 30.0 Z9.8 gg 20-160

I,
i alculationsare performedbeforeroundingto avoidround-offerrorsin calculatedresults.

|
|
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Volatile Organics by GC ]IReporting

Analyte Result Units Limit

m Test: 602-AFIR-A
m Matrix: AQUEOUS

QC Lot: 15 AUG90-Q QCRun: 15 AUG90-Q

!  eoz.ne .o .,/L-- Toluene ND ug/L
Chlorobenzene ND ug/L 1.0

I Ethylbenzene NO ug/L 1.0
I Xylenes (total) NO ug/L 2.0

• 1,3-Dtchlorobenzene NO ug/L 2.0
],2-Dichlorobenzene ND ug/L

I 1,4-Dichlorobenzene NO ug/L 0!58

Test: 60Z-AFIR-A
• Matrix: AQUEOUS

QC Lot: 15 AUG gO-Q QC Run:, 15 AUG 90-Q

• Benzene NO ug/L 0.70
I Toluene ND ug/L I.o
- Chlorobenzene ND ug/L I.O

Ethylbenzene -- ND ug/t 1.0
I Xylenes (total) ND ug/L 2.0
I ],3-Dichlorobenzene ND ug/L 2.0
,'-- 1,2-Dichlorobenzene ND ug/L

i l'4-1ichl°r°benzene ND ug/L 0!58
. Test. 602-AFIR-2-A
i Matrix: AQUEOUS
I QC Lot: 15 AUG gO-Q QC Run: 30 AUG 90-Y

t Benzene ND ug/L 0;7 RI Toluene ND ug/L IoU

• Chlorobenzene ND ug/L 1.0
• Ethylbenzene ND ug/L ].0

Xylenes (total) ND ug/L 2.0
• 1,3-Dichlorobenzene ND ug/L 2.0
m 1,2-D!chlorobenzene ND ug/L 2.0

i 1,4-Olchlorobenzene NO ug/L 0.50

!

2-g
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| M_HODBLANKREPORT

VolatileOrganicsby GC (cont.) |_Reporting

1Anallte Result UnttsLtmltm Test. 602-AFIR-2-A
m Matrlx: AQUEOUS

QCLot. 15 AUG90-Q QCRun: 23 AUG90-Y
m Benzene NO ug/L" 0.70
I Toluene ND ug/L 1.0
, Chlorobenzene ND ug/L 1.0
• Ethylbenzene ND ug/L 1.0
• Xylenes (total) ND ug/L 2.0
1 ],3-Oichlorobenzene ND ug/L 2.0

1,2-Oichlorobenzene NO ug/L 2.0

1,4-Dichlorobenzene ND ug/L 0.50

2-10
t

!



QCLOT ASSIGNMENTRE_RT

_ Wet Chemistry Analysis and Preparation 11 1 _

La_ratory QC Lot Number QCRun Number
Sable Number QCMatrix QCCatego_ (OCS) (SCS/8LMK)

010824-0003-SA AQUE_S T_-IR-A 01SEP 90-A O] SEP 90-A

I O]_Z4_OOO4_SA AQUEOUS T_-IR-A O] SEP 90-A 01SEP 90-A

010824 O00S SA AQUE_S T_-IR-A 01SEP 90-A 01SEP 90-A
010824-0007-SA AQUE_S T_-|R-A 01SEP 90-A 01SEP 90-A

010824-0009_SA AQUE_S TPH-IR-A O] SEP 90-A 01SEP 90-A

010824-0010.SA AQUE_S T_-IR-A O] SEP 90-A 01SEP 90-A
010824-0011SA AQUE_S T_-IR-A 01SEP 90-A 01SEP 90-A
0_0824-0012-_ AQUE_S T_-|R-A 01SEP 90-A 01SEP 90-A

i 010824-0014-SA AQUE_S T_-IR-A 01SEP 90-A 01SEP 90-A

I
I

I 2-11

I



Concefltratton Accuracy Prectsfor,
Anllyte Sptked Measured "Average(%) (RPO)

i DCS1 DCSZ AVG DCS Ltmits OCSLtmtt

i C;tegory: TPH-IR-A
• Ratr_x: AQUEOUS
u qC Lot: 01 SEP90-A
, Concentration Untts: ug/L

I Tote1Petroleuu
Hydrocarbons 20 19.5 • 1g.4 19.5 98 75 12S 1.0 2C

Calculat|ons are perforued before roundtng to avo4dround-off errors tn calculated results.

|

|
|
|
I

k
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_. Enseco
METHODBLANKREPORT -_
get Chemistry Analysts and Preparation

Reporting
Analyte Result Units Hm_t.

I Test: TPH-IR-A

Natrtx: AQUEOUS
QCLot: 01SEP 90-A QC Run: 01 $EP 90-A

Total Petroleum

Hydrocarbons ND mg/L 0.050

Test: TPH-IR-A
Matrtx: AQUEOUS

QCLot: 01SEP 90-A QCRun: O] SEP 90-A

Total Petroleum

Hydrocarbons NO mg/L 0.050

!

!
m
|
|
1
I
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I SURMARYOF ANALYTICALPROBLEMSANDCORRECTIVEACTI_N_
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I
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I
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!
l
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3.0

I SUMMARY OF ANALYTICALPROBLEMSAND CORRECTIVEACTIONS

t 3.1 DATA REPORT 1RMAL NO.: 010824

Approximately14 aqueoussampleswere analyzedfor Total PetroleumHydrocarbons(TPH), EPA Method 418.1, and aromaticvolatile organics,EPA

Method 8020. Sample 018024-08arrived at the laboratoryempty. The sample

was not collectedin duplicate,so it could not be analyzed. All of the

sampleswere analyzedwithin the specifiedholdingtimes. Due to limited

sample volume (less than 900 mL) collectedfor the TPH analyses,the

I reporting limitsfor all the TPH sampleshad to be adjusted. The adjusted

reporting limitsdid not affect the sample results. TPH was detectedin

all samplesat concentrationsover the adjustedreportinglimits.

I All of the method blanks associatedwith the sampleswere reportednon-

detected,it can be assumedthe sampleswere not contaminatedby laboratory

procedures. The DCS and SCS samplesperformedfor this reportedwere all

within laboratoryestablishedlimits of acceptabilityfor both methods.

!
!

!

I 3-2



90275-COVCON-6 11 16"i

i 4.0

I SUMMARY OF IDENTIFICATIONA_ CROSS-REFERENCE
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90275L-RPT CON-2 _ :

11 1G2
Table 4-1. SUMMARYIDENTIFICATION ANDCROSS-REFERENCE

Sample
Laboratory I.D. Client I.D. Description Page

!
010824-01-SA CAPRN-EB-OO1 A(ueous 1-6

i 010824-02-SA CAP_-AB-O01 A(ueous 1-7

010824-03-SA CAP_-RON1S-B-WG-N-O03 Acueous ROMIS I-8, 1-22
010824-04-SA CAPRN-RON1S-D-WG-N-O04 Acueous ROH1S 1-9, 1-10, 1-23
010824-05-SA CAPRN-ROH1S-WF-WP-N-O05 Acueous ROM1S 1-11, 1-24
010824-06-SA CAPRN-ROH1S-WF-WP-FR-O05 Acueous ROM1S 1-12
010824-07-SA CAPRN-ROH2-B-WG-N-O01 Acueous RON2 1-13, 1-25
010824-08-SA CAPRM-EB-O01 A(ueous 1-14
010824-09-SA CAPPJ4-ROHS-B-WG-N-016 Acueous RON8 1-15, 1-26
010824-10-SA CAPRM-ROM8-B-WG-N-017 Acueous ROM8 1-16, 1-27
010824-11-SA CAPRM-ROM8-B-WG-N-018 A{ueous ROM8 1-17, 1-18, 1-28
010824-12-SA CAPRM-ROM8-B-WG-FR-018 A(ueous ROM8 1-19, 1-20, 1-29
010824-13-SA CAPRM-TB-O01 A(ueous 1-21

• 010824-14-SA CAPPJ4-EB-O01 Acueous 1-30

|
I

|
I
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i ANALYTICALMETHODOLOGY
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/_elyttcal NethodolosLy 1 1 1 6 _]

Enseco - Rocky Hountatn Analytical Lmborato_ perform analytical eervtces

I Kcordtng. tu methods epproved by [PA end other regulatory egenctes, whenever

possible.

Hethods for totals end organ|c compoundsere pr|_rtly der4ved from three

sources of [PA Mthods, 1) the methods pr_ulgated tn 40 CFR136 for pr|ortty

pollutants, 2) the Mthods publtshed.|n SW-846 end 3) methods developed by theEPA-E_SL/LVfor Superfund Investigations, as well is several documents

publ|shed by the EPA end [nseco * Rocky Hountttn Analytical Laborator7 tn 1984

and lgeS. These mthods ell use the same gener|c technology es su_artzed

below: . .

i o Netals acid dlgest_on followed by enalyses by ICP supported bygraphite furnace AA

Volattle Organics: purge and trap GC/ItS or purge and trap GO)with a
o

sellct_ve detector.
i o $n_volattle (base/neutral and acid) organics: solvent extract|on

i followed by capi11.ry column GC/HS, .rid

i o Pesticides/Herbicides: solvent extract4on, followed by gas
chromatography.

i Exact _thod references are provided |n the Analyt|cal Hethodology Tables.

|
|
(
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MJu.'r'rxcA .NrrHoooLJ)GY- X.Oerd)CTI TS

1 1 1 6S
Descrapt_on Methodolocv Reference

1CP Trice Metals 1CP b|ss|on Spectroscopy 200.7(1 t/6010(2)

FSB Ant]Irony Furnace Atomic Absorpt4on 204.2(1)/7041(2)

FAS Ar_en|c Furnac, Atomic Absorption 206.2(1)/7060(2)
FCO Ca¢Mtme Furnace Atomtc Absorpt4on 213.2(1)/7131(2)
FPB Lnd Furnace Atomic: Absorption 239.2(1 )/7421(2)
FSE Selen4me Furnace Atom4c Absorpt4on 270.2(1)/7740(2)

_L Salver Furnace Atom|c Absorption 272.2(1)17761(2)Thrall1me Furnace Atom1c Absorpt4 on 279.2 (1) 17841{2)
CYHG Hercu_ Cold Vapor Atmeac 245.1(1)/7471(2)
CR* 6 Chromme (V|) Colortmt_tc 312B(3)
XC CL Chlor4de Ion Chromatography 300.0(1)
|URCL Chloride Manual Tatrimetrtc 326.3(1)

m HETF Fluoride Elect_Dde 340.2(1)1C SO4 Sulfate 1C 300.0(1)
Sulfate Hanual Turb_d_eetrac 375.4(1)SPES04

i MI[TALK Alkalinity, Total Titrteetrtc 310.1(])ME"TACK Alkalinity, Forms Tttrtmetrtc 403(3)
TECNOXTNitrate*Natrtte as N Cd Reductaon Colorimetrac 353.2(I)

i METPH pH Heter 150.I(1)/904S(2)CELSP Specific Conductance O 2S°C Bridge 120.1(1)
BALTDS Total D_ssolved Solids Gravtmetrtc. 180oC 160.1(])
BALTSS Total Suspended Solids Gravtmetrtc, 105oc 160.2(1)
|ALTS Total Sol|ds Gravtmetrtc, 105oc 160.3(1)
BALTVS Total Volatile So14ds Gravamtr_c, 5SOOC 160.4(1)
TECOP Ortho-Phosphate as P Two Reagent Colorimetrtc 365.3(1)

TECTP Total Phosphorus as P D|gestton_Colortmetric 3G5.3(1)

ICP Total Phosphorus as P Digestion ICP/AES 200.7(1)
|CP Silica as StO2 ICP/AES 200.7(1)
SPESI02 S!lica as StO2 Colortmetric " 370.1(1)

I M[TBOD Olochemtcal Oxygen Demand Dilution Bottle-O.O. probe 405.1(1)METCOD Chemcal Oxygen Demand Micro ColoraMtrtc 410.4(I)
TOCTOC Total Organic Carbon UV Oxidatton-XR 415.2(1)

HETNH3 Ammoniaas N Electrode 350.3(1)

7ECNH3 Ammoniaas N :_ N Aut_n_etedColor]mtrtc 3S0.1())
METTKN Total KJeldahl Nitrogen D!gestton Electrode 35).4(])
TECTKN Total KJeldahl Nitrogen N D_gestton-Colortwtric 352.2(1)
TOXTOX Total Organac Halogen Combustaon-Tatrtwtrac 9020(2)
TON01 Total Organac N_t_ogen Calculat4on (TKN-flH3) -
ilAL 0t_ 041 and Grease arson Extraction-

i Gravamtrac 413.1(1)1R A0&G O11 and Grease Freon Extractaon-1R 413.2(1)
1ECCliF Cyanide Amndable to Chlortnetaon-Otsttllatton-

i Chlorfnatton Colortmtrtc 335.1(1)
TECCNV Veak & Dassolved Cyanade 01stillataon-Coloramtrac 412H(3)
TECCNT Total Cyan|de D_st411at_on-Color_uetrtc 335.2(I)/9010(2)
STEPHENPhenol|cs Dtst|llatton-Colora_etr_c 420.1(1)

COLIF F Fecal Col_fom Membrane F|lter 909C(3)

COLIF T Total Co14fom Menbrane Filter gOgA(3)

5-3
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! AMALYT|CALtE'rHODOLOGY- |IIORGNI|CTESTS(CONT,) II ]6_

Test Description Nethodoloqy Reference

IC BR 8romtde ]on Chroeatography 300.0(I)
POTCL2R Restdual Chlor|ne Ampe_metr4c 330.2(1)
llE-SCOLR Color Pt-Co ColortRtrtc 110.2(1)
ICPHAR Hardnessas CaCo3 Calculat|on 200,7(1)/314A(3)
TECN02 Ilttrtte is li Colortltrtc 354,1(1)
SPES Sulfide Colortmtrtc 376,2(1)/9030 (2)

i BURS03 Sulftte T|trtmtrtc 377.1(1)SPEHBAS HBAS(SurfactantS) Color|metr|c 425,|(|)
SPETURB Turbidity Turbtdtwter 180.1(1)

1

I GrossAlpha Proportional Counter 703(3)

GrossBeta Proportional Counter 703(3)
Radtum226 Separat|on - Counter 705(3)
Radtus 228 Separation - Counter 707(3)
Urantum Fluorimetrtc D2g07.75(4)

!
1

i
q

i
I _eferences

"Standard Methodsfor the ExDtnatton of Mater andMastewater*, 1Sth Ed|tton. 1980.
"AnnualBookof ASTHStandards', Part 31. Mater, 1980.

I
!
!
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AIIkLYTICALNETHODOLOGY-ORSAIIICTEiTS

i Test Descriptiun 14etkodolooy Reference

VOA Volattle Organtcs Purge & Trap, GC/HS 624(1)/8240(2)
BNA Semivolattle Organics Extract|on, 6C/NS 62S(1)/8270(2)
DXN D|oxtn Extraction, 6C/tlS 613(1)/8280(2)

T601_11 HaTogenated Volatile Organics Pu_le & Trap GC/Hall 601(1)/8010(2)Trihalomethenes Purge & Trap 6C/H811 601(1)18010(2)

602 Aromat,_cVolatile Organics Purge & Trap GC/PID 602(1)/8020(2)

OCP Organochlorine Pesticides Extraction, GCIECD 606(1)16080(2)
OPP Organophosphate Pesticides Extraction, GC/FPD 614(1)/6140(2)
619 Trtaztne Pesticides Extract|on, GC/NPD 619(1)

6321])

Extraction, HPLCCarbamate end urea Pesticides

I_BCARB PCS's . Extraction, GC/ECD 608(1)/8080(2)
HRB Phenoxy6..td Herbicides Extract|on, 6C/ECD 615(1)/6150(2)

i 603 Acrolein & Acrylonttrtle Purge & Trap GC/FID 603(1)/8030(2)

604 Phenols Extract!on 6C/FID 604(1)/8040(2)
605 Benzl_lnes Extraction HPLC 605(1)/8050(2)
606 Phtha_a*e Esters Extraction 6C/F]D 606(2)/8060(2)
607 N!trosawfnes . Extraction GC/NPD 607(1) .
609 NltroarL'aatlcs & Cychc Ketones Extraction 6C/NPD 60g(2)/8090(2)
PNA Polynuclear Aromatic Hydrocarbons Extraction HPLC 610(1)/8310(2)

i 611 Haloe_hers Extraction GC/£CO 611(1)

612 Ch]orlnated Hydrocarbons Extraction GC/ECD 612(1)/8120(2)

GOFID Hydrocarbon Scan Extraction GC/FID 03328_78(3)GCBPD Boiling Point Determination Extraction 6C/FID 0288784(4)

i References

2nd Edition, 1984.
"Annua] Book of /LSTNStandards', Volume 11.01, 3985.

" "Annual Book of ASTNStandards', Volume05.02, 1984.
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Table 5-1. ANALYTICALDETECTIONANDOUANTITATIONLIMITS 1 1 1 6

i

Analyttcal Reporttng
Method Parameters Untts Limits

I Gen Inorgs. TPH mg/L 0.5

Gen ]norgs. TPH n_/L 1.0
l Gen Inorgs. Total Sollds 0.1

TOTALANDDISSOLVEDMETALS(WATER)

I EPA2003 Aluminum mg/L 0.05

EPA200.7 Antlmow mg/L 0.05
EPA200.7 Arsenic mg/L 0.1

EPA200.7 Bartum mg/L 0.005
EPA200.7 Beryl 1tum mg/L 0.001
EPA200.7 Boron mg/L 0.01

m EPA200.7 Cadmium mg/L 0.005EPA200.7 Calctum n_j/L 0.1
EPA200.7 Chromtum mg/L 0.01

EPA200.7 Cobalt nKj/L 0.01

EPA200.7 Copper mg/L 0.006
EPA200.7 [con mg/L 0.05
EPA200.7 Lead mg/L 0.002

i EPA200.7 Magnesium n_j/L 0.1

EPA200.7 Manganese mg/L 0.005
EPA200.7 Mercury mg/L 0.0001
EPA200.7 Molybdenum mg/L 0.02
EPA200.7 Ntckel mg/L 0.01
EPA200.7 Potassium mg/L 5
EPA200.7 Selentum mg/L 0.2
EPA200.7 $tllca as St02 mg/L 0.1
EPA200.7 Silver mg/L 0,005
EPA200.7 Sodium mg/L 0.4

l EPA200.7 Thal 1lum mg/L 1• EPA200.7 Vanadtum mg/L 0.01
EPA200.7 Ztnc mg/L 0.01

I TOTALMETALS(SOIL)

SW60IO Alum1num mg/kg 10
SW60IO Antimony n_j/kg 5
SW60I0 Barlum mg/kg O.5
Sg60IO Beryl 1ture mcj/kg O.1

m sw6010 Boron mcj/kg 2Sg6010 Cadmium mg/kg O. 5
SW6010 Calctum mg/kg 20

i 5-6



90275L-XX CON-2

1i
Table 5-1. ANALYTICALDETECTIONANDQUANTITATIONLIMITS (continued)

Analytical Reporting
Method Parameters Units Limits

SW6010 Chromium mg/kg 1
SW6010 Cobalt mg/kg 1
SW6010 Copper mg/kg 0.6
SW6010 Iron mg/kg 10
SW6010 Lead n_j/kg 5
SW6010 Magnesium mg/kg 10
SW6010 Manganese mg/kg 0.5
SW6010 Mercury mg/kg 0.05
SW6010 Molybdenum mg/kg 2
SW6010 Nickel mg/kg 4
SW6010 Potassium mg/kg 500
SW6010 Silica as SiO2 mg/kg 20
SW6010 Silver mg/kg 0.5
SW6010 Sodium mg/kg 20
SW6010 Thallium mg/kg 300
SW6010 Vanadium mg/kg I
SW6010 Zinc mg/kg 1

AROMATICVOLATILE ORGANICS (WATER)

SW8020 Benzene _g/L 0.70
SW8020 Toluene _g/L 1.0
SW8020 Chlorobenzene _g/L 1.0
SW8020 Ethyl benzene _g/L 1.0
SW8020 m-Xylene _g/L 2.0

i SW8020 o & p Xylene(s) pg/L 2.0

SW8020 1,3-Dichlorobenzene _g/L 2.0
SW8020 1,2-Dlchlorobenzene pg/L 2.0
SW8020 1,4-Dichlorobenzene pg/L 0.50

HALOGENATEDVOLATILEORGANICS (WATER)

SW8010 Chloromethane _g/L 0.40

i SW8010 Bromomethane (Methylbromtde) pg/L 6.0

SW8010 Dichlorodtfluoromethane ug/L 9.0
SW8010 Vinyl chloride pg/L 0.20
SW8010 Chloroethane _g/L 3.0
SW8010 Methylene chloride _g/L 2.0
SW8010 Trlchlorofluoromethane _g/L 5.0
SW8010 1,1-Dtchloroethene _g/L 0.70
SW8010 1,1-Dtchloroethane pg/L 0.40
SW8010 trans-1,2-Olchloroethene pg/L 0.50

5-7
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Table 5-1. ANALYTICALDETECTIONANDQUANTITATIONLIMITS (continued)

Analytical Reporting
Method Parameters Units Limits

I SW8010 Chloroform uglL 0.20$W8010 1,2-dichloroethane pglL 0.20

m sw8010 1,1,1-Trichloroethane _glL 0.20SW8010 Carbon tetrachlorlde pg/L 0.60
SW8010 Bromodlchloromethane _g/L 0.50

I SW8010 1,2-Olchloropropane _glL 0.20

$W8010 trans-l,3-Dlchloropropane pg/L 2.0
SW8010 Trlchloroethene _g/L 0.60
SW8010 Chlorodlbromomethane _glL 0.50

i SW8010 cls-l,3-Dichloropropene pg/L 1.0
SW8010 1,1,2-Trichloroethane pg/L 0.10
SW8010 2-Chloroethylvinyl ether ug/L 0.70

i SW8010 Bromoform ug/L 1.0SW8010 1,1,2,2-Tetrachloroethane _g/L 0.20
$W8010 Tetrachloroethene pg/L 0.20

SW8010 Chlorobenzene pg/L 1.2

SW8010 1,3-Dichlorobenzene _g/L 1.0
SW8010 1,2-Dichlorobenzene _g/L 0.50
SW8010 1,4-Dichlorobenzene _g/L 0.50

$W8010 Benzyl chloride _g/L 6.8

SW8010 Bromobenzene ug/L 1.0
SW8010 Chloroacetaldehyde _g/L --
SW8010 1-Chlorohexane _g/L 0.55
SW8010 Chloromethylmethyl ether _g/L --
SW8010 2-Chlorotoluene _g/L --

i SW8010 Dlbromomethane _g/L 0.82SW8010 1,1,1,2-Tetrachloroethane _g/L 0.24
SW8010 1,2,3-Trlchloropropane pg/L 4.4
SW8010 Bls(2-chloroethoxy)methane pg/L --

$W8010 bls(2-Chlorolsopropyl)ether _g/L 10SEMIVOLATILE ORGANICS (SOIL)

I SW8270 Phenol nKJ/kg 0.50
SW8270 bJs(Z-Chloroethyl)ether mg/kg 0.50
SW8270 2-Chlorophenol mg/kg 0.50

I SW8270 1,3-Otchlorobenzene mg/kg 0.50
SW8270 1,4-Dichlorobenzene mg/kg 0.50
SW8270 1,2-Dichlorobenzene n_j/kg 0.50

l SW8270 bls(2-Chlorolsopropyl)ether nKJ/kg 0.50SW8270 N-Nitroso-di-n-propylmtne mg/kg 0.50
SW8270 Hexachloroethane mg/kg 0.50
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Table 5-1. ANALYTICALOETECTIONANOQOANTITATIONLIMITS (continued)

IN

Analytical Reporting
Method Parameters Units Limits

l SW8270 Nltrobenzene mg/kg 0.50SW8270 Isophorone mg/k9 0.50

SW8270 2-Nltrophenol mg/k9 0.50SW8270 2,4-dtmethylphenol _/kg 0.50
SW8270 bis(2-Chloroethox4)n_thane mg/kg 0.50

m sw827o 2,4-Dtchlorophenol mg/kg 0.50SW8270 1,2,4-Trtchlorobenzene mg/kg 0.50
SW8270 Naphthalene mg/kg 0.50

SW8270 Hexachlorobutadiene mg/kg 0.50

SW8270 4-Chloro-3-methylphenol mg/kg 0.50
SW8270 2,4.6-Trlchlorophenol mg/kg 0.50
SW8270 2.4,5-Trichlorophenol mg/kg 1.5

I SW8270 2-Chloronaphthalene mg/kg 0.50

SW8270 Ofmethylphthalate mg/kg 0.50
SW8270 Acenaphthylene mg/kg 0.50
SW8270 Acenaphthene mg/kg 0.50

I SW8270 2,4-Dlnltrophenol mg/kg 0.50
SW8270 4-Nitrophenol mg/kg 0.50

SW8270 2,4-Dlnltrotoluene mg/kg 1.5

SW8270 2,6-Dlnltrotoluene mg/kg 3.5
SW8270 Dlethylphthalate mg/kg 0.50
SW8270 4-Chlorophenylphenyl ether mg/kg 0.50
SW8270 Fluorene mg/kg 0.50
SW8270 4,6-Dinltro-2-methylphenol mg/kg 1.5
SW8270 4-Bromophenyl ether mg/kg 0.50

SW8270 Hexachlorobenzene mg/kg 0.50

SW8270 Pentachlorophenol mg/kg 0.50
SW8270 Phenanthrene mg/kg 0.50
SW8270 Anthracene mg/kg 0.50

SW8270 Dl-n-butylphthalate mg/kg 0.50

SWBZTO F1uoranthene mg/kg 0.50
SW8270 Pyrene n_J/kg 0.50

SW8270 Butyl benzyl phthalate BKJ/kg 0.50

SW8270 3,3'-Dtchlorobenztdtne mg/kg 0.50
SW8270 bts(2-Ethylhexyl)phthalate mg/kg 0.50
SW8270 Chrysene mg/kg 0.50

SW8270 Dl-n-octylphthalate nKj/kg 0.50
5W8270 Benzo(b)fluoranthene nKJ/kg 0.50
SW8270 Benzo(k)fluoranthene mg/kg 0.50

m sw8270 Benzo(a)pyrene mg/kg 0.50SW8270 Indeno(1,Z,3-c,d)pyrene mg/kg 0.50
SW8270 Dibenzo(a,h)anthracene B_J/kg 0.50

k SW8270 Benzo(g,h,t)perylene mg/kg 0.50
, 5-9
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Table 5-1. ANALYTICALDETECTIONANDQUANTITATIONLIMITS (continued)

Analytical Reporting
Method Parameters Units Limits

VOLATILEORGANICS (SOIL)

SW8240 Chloron_thane mg/kg 0.10
SW8240 1,1,2-Trlchloroethane mg/kg 0.10
SW8240 2-Butanone mg/kg 0.10
SW8240 Carbon tetrachloride mg/kg 0.10
SW8240 1,1,1-Trlchloroethane mg/kg 0.10
SW8240 1,2-Dichloropropane mg/kg 0.10
SW8240 Benzene mg/kg 0.10
SW8240 trans-l,3-Dichloropropene mg/kg 0.10
SW8240 Bromodlchloromethane mg/kg 0.10
SW8240 1,2-Dichloroethane mg/kg 0.10
SW8240 cis-l,3-Dichoropropene mg/kg 0.10
SW8240 2-Chloroethylvlnly ether mg/kg 0.10
SW8240 Bromoform mg/kg 0.10
SW8240 Ethyl benzene mg/kg 0.10
SW8240 Chlorbenzene mg/kg 0.10
SW8240 Toluene mg/kg 0.10
SW8240 Tetrachloroethene mg/kg 0.10
SW8240 1,1,2,2-Tetrachloroethane mg/kg 0.10
SW8240 4-Methyl-2-pentanone mg/kg 0.10
SW8240 Vinyl chloride mg/kg 0.10
SW8240 Trichlorofluoromethane mg/kg 0.10
SW8240 1,2-Dichlorobenzene mg/kg 0.10
SW8240 1,4-Dichlorobenzene mg/kg 0.10
SW8240 1,3-Dlchlorobenzene mg/kg 0.10
SW8240 Chloroethane mg/kg 0.10
SW8240 Methylenechloride mg/kg 0.10
SW8240 Acetone mg/kg 0.10
SW8240 Carbon disulfide mg/kg 0.10
SW8240 1,1-Dichloroethene nKj/kg 0.10
SW8240 1,1-Dichloroethane mg/kg 0.10
SW8240 trans-l,2-Dichloroethene mg/kg 0.10
SW8240 Chloroform mg/kg 0.10
SW8240 Bromomethane(Methylbromide) mg/kg 0.10
SW8240 Trichloroethene mg/kg 0.10
SW8240 Chlorodlbromomethane mg/kg 0.10
SW8240 Total xylenes mg/kg 0.10

ORGANOCHLORINEAND PCB'S (WATER)

EPA 608 Methoxychlor wg/L 0.50
EPA 608 alpha-BHC pg/L 0.050

5-10
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Table 5-I. ANALYTICAL D_ECTION AND QUANTITATIONLIMITS (continued)Analytlcal Reporting
Method Parameters Units Limits

m EPA 608 beta-BHC _g/L 0.050EPA608 delta-BHC _g/L 0.050

EPA 608 Toxaphene _g/L 1.0

EPA 608 gamma-BHC(Lindane) _g/L 0.050
EPA 608 Heptachlor ug/L 0.020

EPA 608 Aldrin _g/L 0.050

EPA 608 Heptachlorepoxide _g/L 0.050
EPA 608 EndosulfanI _g/L 0.050
EPA 608 Dieldrin _g/L 0.020

EPA 608 4,4'-DDE ug/L 0.10
EPA 608 Endrin ug/L 0.060
EPA 608 EndosulfanII ug/L 0.10

EPA608 4,4'-000 ug/L 0.10

EPA 608 Endosulfansulfate ug/L 0.10
EPA 608 4,4'-DDT _g/L - 0.10

EPA 608 Endrin aldehyde _g/L 0.10

EPA 608 Chlordane ug/L 0.050
EPA 608 Arochlor-1016 ug/L 0.50

• EPA 608 Arochlor-1221 ug/L 0.50

i EPA 608 Arochlor-1232 ug/L 0.50

EPA 608 Arochlor-1242 _g/L 0.50
EPA 608 Arochlor-12_ ug/L 0.50
EPA 608 Arochlor-1254 ug/L 1.0
EPA 608 Arochlor-1260 ug/L 1.0

ORGANOCHLORINEAND PCB's (SOIL)

SW8080 Endrin aldehyde mg/kg 0.010
SW8080 alpha-BHC mg/kg 0.010

i SW8080 beta-BHC mg/kg 0.010

SW8080 delta-BHC nKj/k9 0.010
SW8080 gamma-BHC(Lindane) mg/kg 0.010
SW8080 Heptachlor m(j/kg 0.010
5W8080 Endosulfan I mg/kg 0.010
SWB080 Dleldrln nKj/kg 0.020
SW8080 4,4'-DDE mg/kg 0.020
SW8080 Endrin nKj/kg 0.020
SWB080 EndosulfanII nKj/kg 0.020
SW8080 4,4'-DOT mg/kg 0.020

I SW8080 Endosulfansulfate _/kg 0.020SW8080 4,4'-00T mg/kg 0.020

I 5-II
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Table 5-1. ANALYTICAL DETECTIONAND QUANTITATIONLIMITS (continued)

Analytical Reporting
Method Parameters Units Limits

SW808O Methoxychlor mg/kg 0.010
SW8OSO Chlordane mg/kg 0.10
SW8080 Toxaphene mg/kg 0.20

SW8O80 Arochlor 1016 mg/k9 0.10
SW8080 Arochlor 1221 mg/kg 0.10
SW8080 Arochlor 1232 mg/kg 0.10

SW8080 Arochlor 1242 mg/kg 0.10
SW8080 Arochlor 1248 _/kg 0.10
SW8080 Arochlor 1254 mg/kg 0.20

SW8080 Arochlor 1260 mg/kg 0.20

SWSOSO Heptachlor epoxtde mg/kg 0.010

SEMIVOLATILEORGANICS (WATER)

EPA 625 Phenol _g/L 10EPA 625 bls(2-Chloroethyl)ether pg/L 10

i EPA 625 2-Chlorophenol pg/L 10EPA 625 1,3-Oichlorobenzene pg/L fi.O
EPA 625 1,4-Dichlorobenzene pg/L 5.0
EPA 625 1,2-Oichlorobenzene _g/L 5.0
EPA 625 bts(2-Chloroisopropyl)ether pg/L 10
EPA625 N-Nttroso-dt-n-propylamine _g/L 10
EPA625 Hexachloroethane pg/L 10
EPA625 Nltrobenzene _g/L 10
EPA 625 Isophorone pg/L 10
EPA625 2-Nttrophenol pg/L 10
EPA625 2,4-dimethylphenol pg/L 10
EPA625 bts(2-Chloroethoxy)methane _g/L 10
EPA625 2,4-Oichlorophenol pg/L 10
EPA625 1,2.4-Trichlorobenzene _g/L 10
EPA 625 Naphthalene pg/L 10
EPA625 Hexachlorobutadlene pg/L 10
EPA625 4-Chloro-3-methylphenol pg/L 10
EPA625 2,4,6-Trtchlorophenol _g/L 10
EPA625 2,4,5-Trlchlorophenol _g/L 50
EPA625 2-Chloronaphthalene ug/L 10
EPA625 Dtmethyl phthalate pg/L 10
EPA 625 Acenaphthylene pg/L 10
EPA625 Acenaphthene pg/L 10
EPA 625 2,4-Dtnttrophenol pg/L 50
EPA625 4-Nttrophenol pg/L 50
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Table 5-I. ANALYTICALDETECTIONAND QUANTITATIONLIMITS (continued)Analytical Reporting
Method Parameters Units Limits

I EPA625 2,4-Dlnltrotoluene _g/L 10
EPA625 2,6-Olnttrotoluene ug/L 10

EPA625 Dlethyl phthalate _g/L 20EPA 625 4-Chlorophenylphenyl ether _g/L 10
EPA 625 Fluorene _g/L 10

EPA 625 4,6-Dinltro-2-methylphenol _g/L 50

EPA 625 4-Bromophenylether wg/L 10
EPA 625 Hexachlorobenzene _g/L 10
EPA 625 Pentachlorophenol _g/L 30

EPA 625 Phenanthrene _g/L 10

EPA 625 Anthracene _g/L 10
EPA 625 Di-n-butylphthalate _g/L 10

EPA 625 Fluoranthene _g/L 10

EPA 625 Pyrene ug/L 10
EPA 625 Butyl benzyl phthalate ug/L 10
EPA 625 3,3'-Dlchlorobenzidine _g/L 30

m EPA 625 bls(2-Ethylhexyl)phthalate pg/L 10
EPA 625 Chrysene _g/L 10
EPA 625 Dl-n-octylphthalate pg/L IO
EPA 625 Benzo(b)fluoranthene pg/L 10
EPA 625 Benzo(k)fluoranthene pg/L 10
EPA 625 Benzo(a)pyrene ug/L 10
EPA 625 Indeno(1,2,3-c,d)pyrene ug/L 10
EPA 625 Dibenzo(a,h)anthracene wg/L 10
EPA 625 Benzo(g,h,i)perylene _g/L 10
EPA 625 Benzo(g,h,i)perylene _g/L 10
EPA 625 Hexachlorocyclopentadiene pg/L 10
EPA 625 Acetophenone _g/L 50
EPA 625 Aniline ug/L 50
EPA 625 4-Amlnobiphenyl pg/L 50
EPA 625 Benzldine pg/L 170
EPA 625 Benzoic acid pg/L 50

m EPA 625 Benzyl alcohol _g/L 20EPA 625 4-Chloroanillne _g/L 20
EPA 625 1-Chloronaphthalene _glL 50
EPA 625 Oibenz(a,J)acridine gg/L --

I EPA 625 Oibenzofuran gg/L 10EPA 625 p-Dlmethylamtnoazobenzene _g/L 50
EPA625 7,12-Otmethylbenz-anthracene _g/L 50

I EPA 625 a,a-Dlphenylhydraztne wg/L --EPA625 Dtphenylamtne ug/L 50
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Table 5-1. ANALYTICALDETECTIONANDQUANTITATIONLIMITS (concluded)
Analytical Reporting
Method Parameters Units Limits

I EPA 625 1,2-Dtphenylhydrazlne .g/L 50EPA 625 Ethyl methanesulfonate ug/L 50
EPA 625 3-Methylcholanthrene ug/L 50

i EPA625 Methyl methanesulfonate pg/L 50

EPA625 2-Methylnaphthalene pg/L 10
EPA 625 1-Naphthylamtne _g/L 50
EPA 625 2-Naphthylamtne pg/L 50
EPA 625 2-Nttroantllne pg/L 50
EPA 625 3-Nttroantltne pg/L 50
EPA 625 4-Nltroantltne _g/L 50
EPA 625 Pentachlorobenzene pg/L 50
EPA 625 Pentachloronttrobenzene pg/L 50
EPA 625 Phenacettn ug/L 50

m EPA 625 2-Ptcollne pg/L 50
EPA 625 Pronamtde pg/L 50
EPA625 1,2,4,5-Tetrachlorobenzene _g/L 50

EPA 625 2-Methylphenol _g/L I0
EPA 625 4-Methylphenol pg/L 10
EPA 625 2,3,4,6-Tetrachlorophenol _g/L 50
EPA 625 N-Nltrosodimethylamlne ug/L 50
EPA625 N-Nitrosodi-n-butylamine pg/L 50
EPA 625 N-Nltrosodlphenylamlne pg/L 10

|
|
|
I
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