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EXECUTIVE SUMMARY

Surfaceremediationwas completedat the former uraniummillsite in Riverton,Wyoming, in
1990. Residualradioactivematerials(contaminatedsoiland debris)were removedand
disposedof at UnionCarbide Corporation's(Umetco)nearbyGas HillsTitle IIfacility.

Groundwater in the surficialand semiconfinedaquifers(knowncollectivelyas the "uppermost
aquifer")belowthe formermillandtailingssitehas been contaminated.No contamination
has been detected in the deeper, confinedsandstoneaquifer. The contaminantplume
extendsoffsite to the southand east. The plumeis constrainedby surfacewetlandsand
smallstreamsto the east and west of the siteand by the LittleWind Riverto the south.

Fifteenmonitorwells installedin 1993 were sampledto betterdefinethe contaminantplume
and to provideadditionalwater qualitydatafor the baselineriskassessment. Samples also
were collectedfrom domesticwellsin responseto a requestby the WyomingDepartmentof
EnvironmentalQuality in January 1994. No contaminationattributableto the formeruranium
millingoperationshave ever been detectedin any of the domesticwells usedfor potable
supplies.

The followingsamplingand monitoringactivitiesare plannedfor the remainderof fiscalyear
1994:

• Collectionand analysisof groundwater samplesfrom27 monitorwellsto observe
trendsin groundwater qualitysincethe processingplantwas demolishedand the
tailingswere removed. The sampleswillbe analyzedfor the same constituents
as in 1993.

• Collectionand analysisof surfacewatersamplesat eight locationsto evaluatethe
potentialimpactsof contaminatedgroundwater on humanhealthand the environment.

• Measurementof groundwater levelsinall monitorwellswhen sampled,and installation
of pressuretransducersand data recordersin 10 existingmonitorwellsand in new,
hand-installedwellsat the two culvertscarryingsurface waterunderState Highway 138
(12 probes and three data loggers). The water leveldata willbe usedto enhance
understandingof the groundwaterflow regimeandthe groundwater/surfacewater
interactions.The informationcollectedat the culvertswill be used to calculatethe
quantityof water flowinginthe surfacestreamsandthe relativeimpactof groundwater
discharge. This data willbe requiredto characterizethe site as part of the upcoming
UMTRAgroundwaterprogramsite observationalworkplan and to assessthe feasibility
of possibleremedialalternatives.

• Evaluationof the reasonsfor the apparentdownwardgradientnear the northwestcorner
of the formertailingspile.

• Collectionof missinginformationon the domesticwellsinthe vicinityof the site.
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1.0 INTRODUCTeON

1.1 PURPOSE

Thiswater samplingand analysisplan (WSAP)describesthe groundwater and surface
water samplingeffortsplannedfor fiscalyear (FY) 1994. It identifiesand provides
justificationfor the samplinglocations,analyticalparameters,detectionlimits,and
samplingfrequenciesfor the monitoringstationsinthe vicinityof the U.S. Department
of Energy's(DOE) former UraniumMillTailingsRemedialAction (UMTRA)Projectsitein
Riverton,Wyoming.

The regulatoryrequirementsfor monitoringgroundwaterand surfacewater at UMTRA
Projectsitesare based on the U.S. EnvironmentalProtectionAgency(EPA) regulations
in 40 CFR Part 192 (1993) andthe proposedEPAstandardsof 1987 (52 FR 36000).
ThisWSAP bases monitoringdecisionson these regulations,on UMTRAProject
standard operatingprocedures(SOP) (JEG, no date), and on the Technica/Approach
Document for the UMTRAProject(DOE, 1989).

Ground watersampleswillbe collectedfrom monitoringwellsto observetrends in
water quality since completionof the surfaceremedialactions. The sampleswillalso
be analyzedto more completelydistinguishthe constituentsand concentrationsin the
backgroundgroundwater from thosewithinthe contaminantplume.

Surface waterwillbe collectedto evaluatethe potentialimpactsof contaminated
ground water on humanhealth andthe environment.

Water levelswillbe measuredinthe monitorwellsand surfacewater bodiesto
delineatethe directionand gradientof groundwatermovementand the interactionof
the groundwater and surfacewaterregimes. Measurementsof the flow in surface
streamswillbe made to assessthe relativesignificanceof contaminatedgroundwater
dischargingintothe surfacewaters.

1.2 SITE LOCATION

The Rivertonsite, includingthe formermillsiteand tailingspile area, is located
approximately2.3 miles(mi) (3.7 kilometers[km])southwestof the centerof Riverton
on the north side of Highway138 in FremontCounty,Wyoming(Figure 1.1). The site
is on privatelandwithinthe boundariesof the Wind RiverIndian Reservation(Northern
Arapaho and ShoshoneIndianTribes). It is located inTownship1 South, Range4
East, Sections4 and 9 (Figure1.2).

1_3 SURROUNDING LANDAND WATER USES

The predominantland use inthe vicinityof the siteis agricultural.Much of th9 area is
used as pasturefor cattleand horses. The primarycrop inthe area is hay. Some of
the residenceshave vegetablagardens.
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ANALYSIS PLANr RIVERTONr WYOMING INTRODUCTION

Water used for livestock, agricultural, and domestic purposes is withdrawn from wells.
The locations of residences with wells are shown in Figure 1.2. Availableinformation
on the ownershipof the wells,theirtotal depths,casingdepths,supplyaquifers,and
the uses of the waterare presentedin Table 1.1. Table 1.1 also includesthe dates
when these wellswere sampled. Allthe wellsusedfor potablewater are at least
100 feet (ft) (50 meters[m]) deep and end in the confinedsandstoneaquifer.

Goes in Lodge Road bordersthe northernboundaryof the formerRivertonmillsite
(Figure 1.2). Three residencesnearthe siteare locatedon the northside of this road
and one is on the southside. The landimmediatelyadjacentto the easternedge of
the site appears on 1976 aerialphotographsand duringmorerecentsite visitsto have
been usedfor pastureor cropscontinuouslyduringand aftersite remediation. Three
housesare locatedwithinapproximately1000 ft (300 m) of the easternboundaryof the
site. Thesethree housessharetwo wells.

The parcel immediatelysouthof the site consistsmostlyof pastureland,but there are
three residencesbetweenthe southernedge of the site and State Highway138 (also
knownas RendezvousRoad). There is one other residenceon the northside of the
highwayand eight on the southside betweenthe southeasterncornerof the site and
the firstdrainagechannelto the east, approximately3000 ft (915 m) east of the site.
These residencesall have privatedomesticwellscompletedin the confinedsandstone
bedrock.

St. StephensMissionis also locatedsouthof State Highway138, approximately3200 ft
(975 m) southeastof the site. St. Stephenshas two wells: a bedrockwell usedfor
potable and domesticwater,and a shallowalluvialwell usedfor wateringthe
recreationalfields.

The Koch SulfurProductsCompanyplant is locatednear the northwestcornerof the
site. This facilitypreviouslymade acidfor the uraniumprocessmilland is still in
production. It usesthe same watersupplywell that suppliedthe uraniummill. This
well is 345 ft (105 m) deep and producesan averageof 80 gallonsper minute. Used
processwaterfrom thisfacilityflows intoa retentionpond southof the plant and then
into a drainageditch that runsto the southunderState Highway138 and intothe Little
Wind River.

The city of Rivertonis located approximately2 mi (3 kin) northeastof the site. The city
drawswaterfrom an irrigationcanal fed by the Wind Riverduringthe summergrowing
season (May throughSeptember). it pumpswater fromwellsduringthe rest of the
year. There are a total of 12 activewellslocatedbetween 1.5 mi (2 kin) and 9 mi
(15 kin) from the site. Onlytwo of thesewellsare within2 mi (3 km) of the site
(Figure1.2).

Allthe Rivertonwells are completedinthe confinedaquifersof the Wind River
Formationand are commonly400 to 900 ft (120 to 270 m) deep (Andersonand Kelly,
1976). The city has totalwater rightsfrom the wellsof 4.5 milliongallonsper day. In
1993, the city pumpeda total of approximately330 milliongallons(1.25 billionliters)
from the municipalwell field (JEG, 1994).

DOE/AL/62350-117 MARCH25, 1994
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Table 1.1 Owners of domestic wells, TAC ID numbers, sampling dates, and well
details, Riverton, Wyoming

TAC Date Total/casing Water
Domestic wellsa ID sampled depth (it) Aquifer useb

Blomberg#1 405 1981 83 274/? Conf. Potable
???RendezvousRd. 84(2X) 85 SS

90 91(3X) bedrock
92(2X) 93

Don Clarke & Alfred Knowles 406 81 90 350/? Conf. Potable
901/899 RendezvousRd. 91(3X) SS
(Well is shared by 2 houses) 92(2X) 93 bedrock

Ruth Biglake 410 1982 83 100/? Conf. Domestic
(also Goggles # 1) 84(3X) SS
882 RendezvousRd. 90(2X) bedrock
Box 281 92(2X) 93
St. Stephens,WY 82524

Joseph Goggles Sr. 411 1985 88 270/261 Conf Domestic
(Goggles #2) 90 91(3X) SS
888 RendezvousRd. 92(2X) 93
Box281
St. Stephens,WY 82524

MelvinHutchinson 417 1981 90 91 400/350 Conf. Potable?
(formerlySchlotter) 92 93 SS
170 Goes In Lodge Rd. bedrock
H.C. 64 Box
Riverton,WY 82501

??Moss 420 1981 83 273/228 Conf. Potable
???RendezvousRd 84(3X) 85 SS

90(2X) bedrock
91(3X)
92(2X)

*Harris 421 1981 85 200/? Conf. Potable?
House was unoccupied. Unable SS
to locatewell in Jan. 1994. bedrock
Source of sample may have been
well #951. Identity of house
needs to be confirmed.

Whiteman#1 423 1984 85 88 290/? Conf. Potable
???Goes In Lodge Rd 90 SS

91(3X) bedrock
92(2X) 93

DOE/AL/62350-117 MARCH25.1994
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Table 1.1 Owners of domestic wells, TAC ID numbers, sampling dates, and well
details, Riverton, Wyoming (Continued)

TAC Date Total/casing Water
Domeatlc wellsa ID sampled depth (ft) Aquifer useb

Raymond #2 430 1981 83 284/320 Conf. Potable
LawrenceRaymond 84(2X) 85 SS
H.C. 64 Box 3021 90 91(2X) bedrock
208 Goes In Lodge Rd. 92(2X) 93
Riverton,WY 82501

Raymond #1 (Sampledat least 431 1964 85 Approx. Surficial Stock
once as well #447) 92 93 15/?
LawrenceRaymond (installed
H.C. 64 Box3021 withback-
208 Goes In Lodge Rd. hoe)
Riverton,WY 82501

*St. Stephens Mission 436 1982 525/? Conf. Potable
(There are 2 wells. The deep 91(3X) SS
well,#436, pumps intoa storage 92(2X) 93 bedrock
cisternand supplies allthe
buildings. A shallowwell is used
to water the footballfield.
Shallowwell neversampled.)

Westlake #1 ClintonWestlake 440 1984 267/? Conf. Potable?
Box667 85(2X) 88 SS
Riverton,WY 82501 90(2X) bedrock

Westlake #2 (windmill) 441 1985 100/? Conf. N/A
ClintonWestlake SS
Box667 bedrock
Riverton,WY 82501

RupertGoggles 442 1994 405/? Conf. Domestic
(Goggles#3) SS
892 RendezvousRd. bedrock
Box281
St. Stephens,WY 82524

Sarah Blackburn 443 1994 397/356.5 Conf. Potable
938 Rendezvous SS
Arapaho Route Box3286 bedrock
Riverton,WY 82501

MargaretBlackburn 444 1994 375/365 Conf. Domestic
940 RendezvousRd. SS
Arapaho Route 3286 bedrock
Riverton,WY 82501

DOE/AIJ62350-117 MARCH25,1994
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Table 1.1 Owners of domestic wells, TAC ID numbers, sampling dates, and well
details, Rlverton, Wyoming (Continued)

TAC Date Total/casing Water
Domestic wellsa ID sampled depth (ft) Aquifer useb

Blomberg#2 445 1994 35/? Surficial Stock
Currenttenant is
Delbert Jennings
105 N. lOth East
Riverton,WY 82501
(h) 307-856-9543
(w) 307-856-9830

Hilyard#1 446 1994 410/370 Conf. Potable
Connie Hilyard SS
219 Goes In Lodge Rd. bedrock
H.C. 64 Box3002
Riverton,WY 82501
856-215O

Gary Martin 448 1985 405/? Conf. Potable
(formerlyWeber # 1) SS
903 RendezvousRd. bedrock
P.O. Box 1120
Riverton,WY 82501
(307) 857-6804

Mary Bear 45_, 1994 360/338 Conf. Potable
942 RendezvousRd. SS
Box132 bedrock
Arapaho, WY 82510

Ken Blackburn 452 1994 ?/? ? Potable
113 Goes In Lodge Rd.
Box277
St. Stephens,WY 82524

Joanne Blackburn 453 1994 ?/? ? Potable
950 RendezvousRd.
P.O. Box 1672
Riverton,WY 82501

KochSulfurProducts 460 1993 450/? Conf. Process
(FreemontMinerals) SS
MissionRd. bedrock

*Danny Brown or Annie Brown 951 1988 273/246 "_ Potable?
(Owner?Well info based on 92(2X)
Danny Brownas owner. This
needs to be confirmed.)
Last knowntenant was Lonebear

DOE/AI./62350-117 MARCH25, 1994
VER. 3 1-7 RVTO04.CCS

' 'fl '_
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Table 1.1 Owners of domestic wells, TAC ID numbers, sampling dates, and well
details, Riverton, Wyoming (Concluded)

TAC Date Total/casing Water
Domestic wellsa ID sampled depth (ft) Aquifer useb

*Whiteman#2 --- No data ?/? ? Irrigate
(Need to confirmwhetherthere
actually is a Whiteman#2 well.)

asee Figure 1.2 for well locations.
bwater uses: Potable = Drinkingand other uses.

Domestic = Bathing,washingdishesand otheruses, but not drinking.
Stock = Wateringlivestock,irrigation,but not drinkingor domestic.
Irrigate = Crop irrigationbut no drinkingor domestic.
? = Informationneedsto be collectedor confirmed. Where water use is not

certain,suggest potableto be conservative.
Process = Industrialuse.

Water use from interviewswith residentor inferredfromwell characteristics.

*Other informationthat needsto be confirmed.

SS - sandstone

DOF_JAIJ62350-117 MARCH25,1994
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1.4 SITE HISTORY

The mill at the Riverton tailings site was constructed in 1958 and operated initially by
Fremont Minerals, Inc., to treat a variety of uranium ores from the surrounding area. A
sulfuric acid plant that used sulfur made from sour gas was also part of the mill
facilities. The milling company's name was subsequentlychanged to Susquehanna-
Western, Inc. The uraniummillwas closedin mid-1963. The sulfuricacid plant is still
being operated by KochSulfurProductsCompany.

The millincludedboth sulfuricacid and carbonatecircuitsto provideflexibilityfor the
many types of uraniumore received. Clarifiedsolutionsfromthe acid leachingprocess
were fed to a solventextractioncircuitthat usedan amine-decanol-keroseneextractant
that was subsequentlystrippedwithcausticsoda to precipitatethe uranium. Duringits
4 yearsof operation,approximately900,000tons (800,000 metrictons) of ore were
processedat the mill. The wastesolidsfromthi_millingof the uraniumores were
transferredto a tailingspile locatedadjacentto and southeastof the mill.

The rectangulartailingspile coveredabout70 acres(ac) (30 hectares[ha]), and
containedapproximately1 millioncubicyards (yd3) (800,000 cubic meters[m'_])of
tailings. Approximately140 ac (56 ha) withinthe designatedarea, includingthe pile
site,were contaminated. Dispersionof the tailingsby wind resultedin contaminationof
about 50 additionalac (20 ha) outsidethe site boundaries,especiallyto the southeast
(Figure 1.3).

1.5 SITE STATUS

Between 1988 and 1990 the uraniummillwas demolishedand the tailingspile and
contaminatedsoilswere removedfromthe site and surroundingarea. The soilswere
excavateduntilthe radiumconcentrationswere lessthan 5.0 picocuriesper gram
(pCi/g) in the first15 centimeters(cm)in accordancewith UMTRAProjectguidelines
(DOE, 1989; 40 CFR§ 192.12).

Approximately1.8 millionyd3 (1.4 millionm3) of contaminatedmaterialwere removed
from the site and disposedat Umetco's Gas Hillsdisposalsite (Figure 1.1). The
excavationwas backfilledwithcleanfill. The finishedland surfacewas gradedto form
a crown and plantedwith rye grass. Remediationwas completedin November1989.

1.6 PREVIOUS SAMPLING

Groundwaterquality samplinghas been performedat the Rivertonsitesincethe
mid-1970s. Previousfieldstudiesand investigationsparticularlypertinentto thisWSAP
are referencedin Section5.0 (FBD, 1983; FBDU,1981; GECR, 1983; LBL,1984). Most
of the monitorwellsinstalledduringpreviousfieldstudieswere decommissionedduring
the surfaceremedialactionsat the site.

DOE/AL/62350-117 MARCH25, 1994
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The monitor wells presently available for sampling were installed by the DOE in three
separate drilling programs. The first drilling was initiated in the fall of 1983 near the
original mill site north of the northern edge of the formerrailingspile. Fourteenwells,
identifiedas wells100-113 in Figures1.4 and 1.5, were installedat this time.

The second DOE drillingprogramwas completedin 1985. Ninewellswere installed
southeastof the southeasterncorneroffthe formertailingspile (wells701-709 shown
in Figures1.4 and 1.6). Wells701-703, 705, and 707-709 were installedin a cluster,
withthe screened intervalsspanningdifferentdepths. Well 704 was installednear
State Highway 138, and well706 was drilledon the southside of the LittleWind River.
Sixother monitorwells (710-715 in Figure1.4) were installedduringthissecondDOE
drillingprogramalong a formerrailroadrightof wayto the northwestof the site.

The third drillingprogramwas conductedin Februaryand March 1993 and resultedin
the installationof sixwellsto monitorchangesin waterqualitynear the center of the
plume (wells716-719, 722, and 723 in Figure1.4) and ninemonitorwells aroundthe
perimeterof the plumeto defineitsedges to the north, east, and west of the site (wells
720-721 and 724-730).

Selectedmonitorwellsfrom each of theseprogramshave been sampledduringthe
last severalyears and willcontinueto be sampledin the futureto monitorchanges in
groundwater qualityand water levels. Constructiondetailsfor these wellsare
presentedin Table 1.2. Dataon the otherwellsare givenin DOE, 1987.

In March 1993, groundwater samplesfrom sevendomesticwells(406, 410, 411,417,
431,430, and 460) (Figure1.2) and two monitorwells (722 and 723) (Figure1.4) were
analyzedfor radon in responseto a requestbythe WyomingDepartmentof
Environmental Quality (WDEQ).

During 1993, DOE began preparing a draft baseline risk assessmentfor the site. As
part of this draft study, surface water and sediment samples were collected at the
locations shown in Figure 1.7. A qualitative ecological survey that included visual
observations of plants and wildlife, but no tissue sample collection or analysis, also
was conducted in the vicinity of the site.

In January 1994, water samples were collected from nine domestic wells (442-446,448,
and 451-453) (Figure 1.2) to analyze for the presence of contaminants attributable to
former milling operations. These wells had not previously been sampled during the
UMTRA Project. Water samples also were collected from the 15 new monitor wells
(716-730) installed during 1993 and analyzed for selected constituents to increase the
statistical water quality data base and to facilitate the identification of trends in water
quality.
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Table 1,2 Monitor well Information, Riverton, Wyoming
=,,,, i i ii

Well Ground Borehole Borehole Caelng Cielng Screened Filter
10 elevation depth diameter elevation diem. Interval pack Aquifer

101 4946.2 17.5 6.0 4946.58 2.0 10.5-15.5 5.5-17.5 Surficial

104 4945.3 15.5 6.3 4945.90 2.0 8,5-13.5 6.5-15.5 Surficlal

108 4946.2 56.0 6.0 4946.02 2.0 48,5-53.5 35.5-56.5 Semiconf.SS

110 4946.2 72.0 6.0 4946.44 2.0 61,3-66.5 59.0-72.0 Confined SS

705 4930.1 50.0 10.0 4930.80 6.0 38.0-48.0 35.5-50.0 Semiconf, SS

706 4931.1 21.5 6.0 4932.00 2.0 14.5-19.5 12.8-21.5 Surficlal

707 4930.4 18.0 6.0 4931.00 2.0. 9.8-14.8 7.5-16.8 Surficial

709 4930.2 111.0 10.0 4930.70 6.0 85.0-105.0 84,0-111.0 ConfinedSS

710 4947.2 20.0 6.0 4947.90 2.0 11.2-16.2 8.0-20.0 Surficial

711 4943.5 21.5 6.0 4944.50 2.0 10.8-15.8 6.0-21.5 Surficial

712 4943.5 19.5 6.0 4944.50 2.0 10.6-15.6 10.0-19.5 Surficial

716 4936.4 12.5 6.0 4939.12 2.0 7.5-12.5 5.5-12.5 Surficial

717 4936.4 50.0 6.0 4938.80 2.0 37.5-47.5 29.0-49.5 Semiconf.SS

718 4937.0 18.0 6.0 4937.18 2.0 13.0-18.0 10.0-18.0 Surficial

719 4936.8 40.0 6.0 4936.94 2.0 28.0-38.0 23.0-40.0 Semiconf.SS

720 4937.9 10.5 6.0 4940.46 2.0 5.5-10.5 3.5-10.5 Surficial

721 4937.9 49.0 6.0 4940.47 2.0 37.0-47.0 27.0-49.0 Semiconf.SS

722 4935.2 18.0 6.0 4935.35 2.0 6.0-16.0 4.0-18.0 Surficial

723 4935.0 49,0 6.0 4935.26 2.0 35.5-45.5 31.0-47.5 Semiconf. SS

724 4939.4 16.0 6.0 4941.36 2.0 11.0-16.0 6.0-16.0 Surficial

725 4939.4 38.0 6.0 4941.36 2.0 24.5-34.5 19.5-36.5 Semiconf.SS

726 4939.5 133,0 6.0 4942.00 2.0 121.0-131 80.0-133.0 ConfinedSS

727 4949.5 40.0 6.0 4951.69 2.0 27.0-37.0 21.5-39.0 Semiconf.SS

728 4943.9 24.0 6.0 4946.01 2.0 12.0-22.0 9.0-24.0 Surficial

729 4932.1 17.0 6.0 4932.07 2.0 9.0-14.0 8.0-14.0 Surficial

730 4932.5 40.0 6.0 4932.48 2.0 28.0-38.0 21.0-40.0 Semiconf.SS

NOTE: Elevationsin feet relativeto mean sea level (MSL); depths in feet; diametersin inches.

SS - sandstone
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2.0 SITE CONCEPTUAL MODEL

2.1 PHYSIOGRAPHIC SETTING

The former Riverton uranium mill tailingssite is locatedon a nearlylevel alluvialterrace
betweenthe Wind Riverto the northand the LittleWind Riverto the south (Figure2.1).
These two riversjoin approximately2.5 mi (4,0 kin) to the east of the site.

The landsurfaceat the siteaveragesapproximately4950 ft (1510 m) above meansea
level (MSL). The landslopesat lessthan 0.5 percentto the southeast.

2.2 CLIMATE

The climatein the Rivertonarea is semi-aridto arid (DOE, 1987). The average annual
precipitationduringthe 30-yearperiodfrom 1951 to 1980 was 8 inches(20 cm). The
greatestamountof precipitationoccursfromAprilthroughJune inthe form of showers
and thundershowers.

Rivertonis influencedboth by coldair massesfrom Canada and bythe prevailing,
warmwesterlywinds. The highestand lowesttemperaturesrecordedin Rivertonfrom
1951 to 1980 were 104°F (40°C) and -46°F (-43°C),and an averageof 207 days per
year with minimumtemperatureslessthan or equal to 32°F (O°C),and an averageof
37 days per yearwith maximumtemperaturesof 90°F (32°C) or greater.

2.3 GROUND WATER HYDROGEOLOGY

There are five hydrogeologicunitsof interestunderlyingthe Rivertonsite. They are, in
descendingorder: a surficial,unconfinedalluvialand sandstoneaquifer;a leakyshale
aquitard;a semiconfinedsandstoneaquifer;a second,moreimpermeableshale
aquitard;and a confinedsandstoneaquifer (Figures2.1 and 2.2).

2.3.1 Surficlal unconfined aquifer

The surficialunconfinedaquifer consistsof 15 to 20 ft (5 to 6 m) of alluvial sand and
gravel underlainby a discontinuouslayerof sandstone(Figure2.2). The sandstone
layerexistsbothto the northand southof the formertailingspile, but pinchesout and
is absent for approximately1500 f1(500 m) southwardfrom the southernedge of the
pile. There is no aquitardbetweenthe alluvialsedimentsand thissandstonelayer.

The watertable in the surficialaquiferin March 1993 rangedfrom approximately
10 ft (3 m) belowthe groundsurfacenear the northwestcornerof the formertailings
pile (elevation4936 ft [1504 m] MSL)to about 6 ft (2 m) below land surfacenear the
southeastcornerof the site (elevation4930 ft [1503 m] MSL). The groundwater flows
towardthe east-southeastwitha gradientof approximately0.002 as shownin
Figure2.3. Aquifertestsconductedinthe surficialaquifer indicatean average
hydraulicconductivityof approximately56 ft (17 m) per day. Usingan assumed

DOE/AIJ82350-117 MARCH25. 1994
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porosity of 0.25 for the alluvium and unconfined sandstone, the calculated ground
water flow velocity is approximately 16 ft (5 m) per year.

2.3.2 Leaky shale aquitard and semiconflnedsandstone

Underlyingthe surficialaquiferis a semiconfiningshale unit(Figure2.2). This leaky
aquitard rangesin thicknessfrom 5 to 10 ft (2 to 3 m). The semiconfinedsandstone
underliesthis shale layer. Thisunitranges inthicknessfrom 15 to 30 ft (5 to 9 m) and
is continuousthroughoutthe Rivertonsite.

The groundwaterflowdirectionin the semicOnfinedunitin March 1993 was slightly
moreeasterlythan in the overlyingsurficialaquiferas shown in Figure2.4. At other
timesof year, the flow is moreto the south. In March 1993, the gradientin the
semiconfinedsandstonewas approximately0.0.02. Inthe well clusterlocatedto the

_ northwestand upgradientof the formertailingspile,there was a downwardgradient
from the surficialaquifer intothe semiconfinedsandstone. The water elevationsin all
the othersurficialand semiconfinedsandstonewellsnear the southernand eastern
boundariesof the formertailingspilewere nearlyidentical. The reasonfor the
apparentdownward gradientin thisarea is not knownand needsto be verified. The
contourson Figure2.4 do not reflectthis inconsistency.Additionalinvestigationswill
be conductedduringFY1994to addressthiscondition.

Aquifertests in the semiconfinedsandstoneindicatea hydraulicconductivityof about
40 ft (12 m) per day. Assuminga porosityof 15 percent,groundwaterwillmovewith
an approximatevelocityof 140 ft (43 m) per year.

2.3._ Shale aqultard and confined sandstone

Approximately40 ft (12 m) of shalewith discontinuoussandstonelensesunderliesthe
semiconfined sandstone(Figure 2.2). The confinedsandstoneunitunderliesthis
confiningunit. The sandstoneis at least 50 ff (15 m) thick.

A 1968 U.S. GeologicalSurveymap (Whitecomband Lowry,1968) suggestedthat the
regionalhydraulicgradientin thissandstoneis influencedby pumpingat the Riverton
municipalwatersupplywell fieldsandthe flow could be towardsthe northeast.
However,water leveldata fromthe monitorwellscompletedinthe confinedsandstone
near the northwesterncornerof the formertailingspilesite (monitorwell 110), at the
northeasterncornerof the property(well 726), and to the southeastof the site (well
703) show that the groundwaterflow in the confinedsandstoneis towardsthe south
with a gradient of approximately0.002 (Figure2.5).

Water levelsin these wellsalso indicatethat there is an upwardgradient betweenthe
deep, confinedsandstoneand boththe semiconfinedsandstoneand the surficial
aquiferat boththe downgradientsamplinglocation(wells705, 707, and 709) and at
the northeastcornerof the property(wells724-726). This upwardgradientwill
precludemovementof contaminantsfrom the upper two aquifersdown into the
confinedsandstoneor deeper aquiferswhichserve as the supplyaquifersfor the
domesticwells inthe area.

DOE/AL/62350-117 MARCH25, 1994
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The piezometrichead in the deep well nearthe northwestcornerof the formertailings
pile (well 110) is also higherthan the head inthe semiconfinedsandstone(well 106),
but the watertable elevationin the surficialaquifer(well105) is higherthan the head in
eitherthe semiconfinedor the confinedsandstones. The lowerhead in the confined
aquiferrelativeto the surficialaquifermay be dueto the pumpingwell that extracts
waterto supplythe KochSulfurProductsplantlocatednearthe westernedge of the
site. The influenceof this pumpingcould also be the cause of the more southerly
groundwater flowdirectioncalculatedinthe deep aquifer. The influenceof the
pumpingof thiswell does not, however,appearto havecaused any contaminantsto
migrateintothe deep aquifer,as documentedbythe waterqualitysamplesfrom
monitorwell 110 and the Kocll well, neitherOfwhichhave ever shownany impacts
associatedwith the formermillingoperations.

2.4 SURFACE WATER HYDROLOGY

The Wind Riveris approximately4000 ft (1000 m) north of the formeruraniummilland
tailingssite and the LittleWind Riveris approximately3000 ft (900 m) southeastof the
site. A drainagechannelexcavatedthrougha naturalwetlandarea is locatedalong the
westernside of the property(Figure1.7). This channelis joined by the channelthat
carriesdischargewaterfrom the sulfurprocessingsiteat the westernedge of the
property. These channelspass underState Highway138 and join the LittleWind River
approximately3500 ft (1100 m) due southof the property.

A secondwetlandarea is locatedto the east of the site. Drainagefrom thiswetland
passes underState Highway138 approximately2500 ft (760 m) east of the southeast
cornerof the property.

A systemof formerirrigationcanals and ditchesare locatedalong the northernand
easternsides of the property. Surfacewaterflow inthese channelsis seasonaland
may or may not be reflectiveof groundwaterconditions,dependingon whetherthe
channel is designedto drainthe adjoininglandor carryirrigationwater.

A streamand wetlandarea is also locatedapproximately1000 ft (300 m) to the north of
the northernpropertyline. This streamjoinsthe Wind Riverapproximately5500 ft
(1700 m) east of the northeasterncornerof the site.

The naturalwetlandareas,streams,riversand some of the man-madeditchesand
channelsshouldinterceptthe shallowgroundwater in the alluviumandform hydraulic
barriers. These barriersshouldrestrictthe migrationof the contaminantplumein the
surficialaquifer.

2.5 WATER QUALITY

2.5.1 Ground water contaminants

The formeruraniummillingoperationsat the Rivertonsite have resultedin
contaminationof the groundwater in the surficialand semiconfinedsandstoneaquifers

DOE/ALl62350-117 MARCH25, 1994
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beneath and to the southeast downgradlent of the site. No contaminants have been
detected in the confined sandstone aquifer.

Data indicates that the neutralizationcapacityof the groundwater andthe naturalsoils
beneaththe site have been effectivein removingmuch of the expectedsuiteof
radionuclides,metals,and toxicnon-metals(CSU, 1983), thus limitingthe migrationof
manyconstituentswithinthe contaminantplume. The draft baselineriskassessment
has identifiedsevencontaminantsof potentialconcernto humanhealth and the
environmentthat may be attributableto the formermillingoperations: arsenic,
manganese,molybdenum,nickel,sulfate,vanadium,and uranium.

2.5.2 Background ground water quality

Backgroundwaterquality is definedas the qualityof water if uraniummillingactivities
had nottaken place. Backgroundgroundwaterqualityin the surficialaquifer,as
measuredin monitorwells710 and 711, is a moderatelyoxidizing,calcium-sulfate-
bicarbonatetype groundwaterwitha slightlybasic pH of 7.1 to 7.6. The background
groundwater in the semiconfinedaquifer,as measuredin monitorwells725 and 727,
has a similar,slightlybasicpH, and is a moderatelyoxidizingsulfate-bicarbonate-
calcium-sodiumtype.

The groundwater inthe deep, confinedaquifer,as defined by well726, is a moderately
oxidizingsodium-sulfatetype waterwithan alkalinepH. Contaminationfrom the former
uraniummillingoperationshas not been detected inthe confinedsandstoneaquifer.

Informationon the domesticwellssampledfor radonand the analyticalresultsare
presentedin Table 2.1. Allthe wells,exceptdomesticwell 431 and the two DOE wells,
are deep wells completedin the confinedsandstoneand exhibitsimilarlevelsof radon
activity,regardlessof theirupgradientor downgradientlocations. Note that the levels
are higher in well 423 upgradientof the sitethan in any otherwells. Even the shallow
DOE wellswithinthe plumedowngradientof the site have low levelsof radonactivity.

Similarly,the water samplescollectedfrom the deep domesticwells during1994 did
not indicatethe presenceof any othercontaminantsattributableto the formqrmilling
operations(Table2.2). One shallowwell (445), screenedinthe surficialaquifer,did
containelevatedlevelsof uraniumand arsenic,but at concentrationsless than halfof
the maximumconcentrationlimits(MCL).

2.5.3 Contaminant plume

Isoplethsshowing the concentrationsof uranium,molybdenum,and sulfateinthe
surficlalaquifer and sulfatein the semiconfinedsandstoneaquiferare shownin
Figures2.6, 2.7, 2.8, and 2.9 respectively.Figure2.10 delineatesthe maximum
probable extentof the contaminantplume inthe surficialaquifer.
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Table 2.1 Radon survey, Rlverton, Wyoming, March 1993

Owner (other Total/ Analytical
names) TAC casing results
address ID depth Aquifer Water use (pCi/L)

i,.,,i .i i ii / i,,, ,,,

Don Clarke and Alfred 406 350'/NA ConfSS Potable 280
Knowles(sharedwell)
901/899 RendezvousRd 310

Ruth Biglake(also 410 IO0'/NA ConfSS Domestic 340
Goggles #1) (Nonpotable)
882 RendezvousRd 400

JosephGoggles St. 411 270'/260' Conf SS . Domestic 1200
(formerlyGoggles#2) (Nonpotable)
888 RendezvousRd 1300

MelvinHutchinson 417 400'/350' Conf SS Potable 470
(formerlySchlotter)
170 Goes In Lodge Rd 480

LawrenceRaymond#1 431 15'/NA Alluvium Stock 760
(formerlywell #447) No human
208 Goes In Lodge Rd consump. 740

LawrenceRaymond#2 430 320'/284' Conf SS Potable 700

208 Goes In Lodge Rd 930

Whiteman 423 290'/NA Conf SS Potable 1460

Goes In Lodge Rd 1340

KochSulfurProducts 460 450'/NA Conf SS Process 856
(FremontMinerals) (industry)
MissionRoad 910

DOE monitorwell 722 18'/6' Alluvium Quality 340
RendezvousRd monitoring

DOE monitorwell 723 Semi- Quality 245
RendezvousRd 45.5'/31' ConfSS monitoring

pCi/L-picocuriesper liter.

SS - sandstone
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Table 2,2 Water qualRy data for domeatlc well==and monitor wells,
January 1994, Riverton, Wyoming

_ - , i , , ,,,,, i,,, ,,=.,,,,, , i ., .,,L, , ,, ,..., __ i ,,, ,, ,

Domestic well As Mn Mo NI 804 8e TDS U V,,n H , , ,,,,,ll ,i ,, ,, ,,,, r i ,,,,, ........ , --

Goggles #3 BDL BDL BDL BDL 264 BDL 550 BDL BDL
Well 442

SBlackburn BDL 0.03 BDL BDL 209 BDL 470 BDL BDL
Well 443

MBlackburn BDL 0.02 BDL BDL 221 BDL 510 BDL BDL
Well444

Blomberg #2 0.008 BDL BDL BDL 152 BDL 600 0.016 0.02
Well 445

Hilyard BDL BDL BDL BDL 138 BDL 420 BDL BDL
Well 446

Martin BDL BDL BDL BDL 174 BDL NA BDL BDL
Well 448

Bear BDL BDL BDL BDL 206 BDL 460 BDL BDL
Well 451

KBlackbum BDL BDL BDL BDL 106 BDL 450 BDL BDL
Well 452

JBlackburn BDL BDL BDL BDL 220 NA NA BDL BDL
Well 453

Monitor well , Ao Mn Mo NI SO4 Se.... TOG U V _

DOE well 716 BDL 0.74 0.24 BDL 775 NA 6 0.718 BDL

DOE well 717 BDL 0.24 BDL BDL 707 NA 9 BDL BDL

DOE well 718 BDL 3.28 0.15 0.06 2480 NA 20 0.328 BDL

DOE well 719 BDL 0.22 0.02 BDL 512 NA 10 0.003 BDL

DOE well 720 BDL 1.15 BDL BDL 411 NA 1 0.008 BDL

DOE well 721 BDL BDL BDL BDL 274 NA 6 BDL BDL

DOE well 722 BDL 2.71 0.11 BDL 1720 NA 18 1.57 BDL

DOE well 723 BDL 0.72 BDL BDL 1740 NA 23 BDL BDL

OOE'/AU823= 117- .ARC.25,,9,4
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Table 2.2 .Water quality data for domeatlc wells and monitor wells,
January 1994, Rlverton, Wyoming (Concluded)

.... iii i ,,11 ,., ........ ...... ,, .......... . ..............................

Monitor well Ao Mn Me NI SO., Se TOC U V

DOE Well 724 BDL 0.07 BDL BDL 225 NA 13 0,028 BDL

DOE Well 725 BDL 0.06 BDL BDL 1940 NA 18 0.009 BDL

DOE Well 726 BDL BDL BDL BDL 159 NA 5 BDL BDL

DOE Well 727 BDL 0,02 BDL BDL 141 NA 7 0.001 BDL

DOE Well 728 BDL BDL BDL BDL 97 NA 8 0.014 BDL

DOE Well 729 BDL BDL BDL BDL 143 NA 22 0.018 BDL

DOE Well 730 BDL 0.11 BDL BDL 371 NA 15 BDL BDL
iii, i i i i. i i

Parametersand detectionlimitsin mg/L.

As - arsenic 0.005 U . uranium 0.001
Mn - manganese 0.01 V vanadium 0.01
Mo - molybdenum 0.01 Se selenium 0.005
Nt - nickel 0.04 SO4 - sulfate 1.0
TDS - total dissolvedsolids 10.0

BDL - below detectionlimits.

NA - not analyzed.

DO AL,e= 11;'' ' .ARC. ,.4
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This plume does not extend muchfarthernorththan the northernboundaryof the site
and is constrainedto the east and west by the naturalwetlandareas that act as
hydrologicboundaries. The plume extendsto the southeastas far as the LittleWind
Riverbut has not moved underthe river.

2.5.4 Surface water aualitv

Contaminatedgroundwater probablydischargesto the LittleWind Riverto the
southeast of the siteand may dischargeto the wetlandareasto the southwestand
east of the site.

Elevateduraniumconcentrationsinthe surfacewatersamplecollectedfromthe Little
Wind Riverin 1993 at location742 in Figure2.10 suggestthat dischargingground
water may be affectingthe waterquality. The uraniumconcentrationmeasuredat the
riverlocationwas approximately1 order of magnitudehigher than the background
location (794). Fartherdownstream(location796), the uraniumconcentrationsdecline
to backgroundlevels.

The samplesfrom the wetlandareasto the west (745) and east (746) of the site, from
the drainageditch alongthe easternedge (744), and fromthe unnamedtributaryto the
LittleWind River(741) were analyzedfor calcium,iron,magnesium,manganese,
molybdenum,lead, and uranium. Water qualitycriteriafor protectionof aquaticlife are
not availablefor all of theseconstituents,but the concentrationsdetected insurface
samplesdid not exceed thosethat are available. Nor didany of the samplescontain
concentrationsof these constituentsthat exceededmaximumbackground
concentrations(representedby site 741) by morethan a factorof 2 to 2.5. No clear
trend existsin the surfacewater data that wouldsuggestdischargeof contaminated
groundwater is influencingthe waterquality inthesewater bodies.

DOE/AIJ62350-117 MARCH25.1994
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3.0 WATER SAMPLING PLAN

3.1 DATA COLLECTION OBJECTIVES

The water quality sampling planned for the remainder of FY1994will be a continuation
of the samplingprogramconductedin previousyearsand in January1994. Ground
water sampleswillbe collectedfrom selected DOEwellsto continuemonitoring
changesin groundwaterqualityfollowingthe surfaceremediation.

Groundwaterelevationswillbe measuredto definethe directionof groundwaterflow
and to assessthe magnitudeof watertablefluctuationsat differenttimes of year.
Surfacewater levelswill be measuredto assessthe groundwater/surfacewater
interactions. The flow ratesin the surfacestreamswillalso be measuredto evaluate
the potentialimpact of groundwaterdischarge. The reasonsfor the apparent
downwardgradientnear the northwestcornerof the formertailingspile willbe
evaluated.

Surfacewater sampleswillbe collectedfrom selectedlocationsto continuemonitoring
the interactionbetweengroundwaterand surfacewater. The surfacewatersamples
obtainedduring 1993 were collectedduringa periodof high riverflow and after a
precipitationevent. Su,,-facewatersamplesshouldbe collectedtwice duringthe year:
once at the same timeas in 1993 to confirmthe data,and once duringa low-flow
periodto monitorthe influenceof groundwater dischargeon the surfacewaterquality.
The low-flowsamplingshouldbe in October,which is actuallyFY1995.

The samplingplan is designedto meetdata qualityobjectivesand regulatory
requirements.The informationcollectedwillprovidea data base to assistin the site
characterizationand willbe usedto furtherdefinethe risksthat may be associatedwith
groundwater contaminationandto developremediationstrategiesfor the site.

Duringthe 1994 sampling,localresidentswillbe interviewedin an attemptto collect
the missingdata about residentialwellsidentifiedinTable 1.1.

3.1.1 Data quality objectives

Data quality objectives(DQO) definethe mannerin whichsamplesare collected,
handled,and analyzed, includingdefininganalyticalsupport levels;followingstandard
proceduresfor watersampling,preservation,transport,and otherfield procedures;
performingDQOs in accordancewithqualityassurance(QA)and quality control
protocols;and validatinganalyticaldata. DQOs that willbe followedduringdata
collectionand evaluationactivitiesare stated in the WSAPguidancedocument (DOE,
1993), the UMTRAProject QAimplementationplan currentlybeing prepared,and the
applicableSOPs (JEG,n.d.)listed below.

14.5.1 "Proceduresfor Handlingand Shippingof GeotechnicalSamples"
16.1.6 "Soil-WaterSamplerInstallationand SampleCollection"

DOE/AIJ62350-117 MARCH25, 1994
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16.1.10 "FieldMeasurementsforTemperature,Conductivity,pH, Alkalinity,and
Total Acid"

16.1.11 "SampleCollectionfor OrganicSubstances"
16.1.13 "FieldMeasurementof Oxidation/ReductionPotentialinWater Samples"
16.1.14 "FieldDeterminationof DissolvedOxygenin WaterSamples"
16.1.!6 "AlternateMethodfor Determinationof DissolvedOxygen"
16.1.21 "Measurementof WaterTurbidity"
16.2.1 "SampleCollection,Preservation,and Shipmentof WaterSamples"
16.2.2 '_/ater SamplingforTritiumAnalysis"
16.2.4 "SamplingRadonin Water"
16.2.5 "MonitorWell Samplingwithan ElectricSubmersiblePump"
16.2.6 "MonitorWell Samplingwitha BladderPump"
16.2.7 "MonitorWell Samplingwitha PeristalticPump"
16.2.8 "Quality ControlSamplesfor WaterSampling"
16.2.9 "MonitorWell Samplingwitha Bailer"
16.3.1 "Inventoryand Documentationof Damageand Repairof UMTRAProject

Wells"

The sequencein whichwaterquality sampleswillbe collectedwillbe prioritizedso the
least contaminatedsamplesare collectedfirstand the most contaminatedsamplesare
collectedlast.

3.1.2 Regulatory requirements

The regulatoryrequirementsfor groundwaterand surfacewatersamplingat the
Rivertonsite are specifiedin 40 CFR Part 192 (1993) and in the stateof Wyoming
regulations(WDEQ,1980).

3.1.3 Compliance monitoring

The railings,contaminatedsoils,and contaminateddebrisfrom the formermilling
operationshave been removedand disposedof at the Gas Hillsfacility. Therefore,no
compliancemonitoringis requiredat the Rivertonsite.

3.1.4 Site characterization

Groundwater characterizationis scheduledto beginat the Rivertonsitein 1995. The
groundwater qualityand flow datato be collectedduringFY1994willbe usefulin
accomplishingthat characterization.

3.1.5 Risk assessment

A baselineriskassessmentwas started in 1993 for the Rivertonsite. The data to be
collectedin 1994 will increasethe data base usedfor thisassessmentand willassistin
assessingthe need for remediationand, if needed, in selectingan appropriateremedial
strategy.

DOEIA_62S.0-117 MARC.2S,1_
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3.2 1994 SAMPMNG PLAN

3.2.1 Ground water eamoling

Filtered ground water samples will be collected from the same monitor wells that were
sampled in 1993 (Figure 2.10):

• Wells to be sampled in the 100 cluster northwest of the former tailings pile include:
101 and 104 screened in the surficial aquifer, 108 screened in the semiconfined
sandstone,and 110 screened inthe confinedsandstone.

• Wellsto be sampledin the 700 clusterdowngradientof the site include: 707 in the
surficialaquifer,705 in the semiconfinedsandstone,and709 in the confined
sandstone.

• Well 706 screened in the surficialaquiferon the southside of the LittleWind River.

• Wells installedin 1993: 716, 718, 720, 722, 724, 728, and 729 in the surficial
aquifer;717, 719, 721,723, 725, 727, and 729 inthe semiconfinedsandstone;and
726 finishedin the confinedsandstone.

The wellswillbe sampledin order of increasingexpectedcontamination:

• Wellsoutsidethe contaminantplume: 706 on the southside of the river;710-712
along the railroadrightof way.

• Wells in the deep, confinedsandstoneaquifer: 110, 709, and 726.

• Wellsoutsideof the plume: 720, 721,724, 725, 727, 728, 729, and 730.

• Wellswithinthe plume: 101,104, 705, 707, 708, 716-719, 722, and 723.

The sampleswillbe analyzedin the laboratoryfor the constituentslistedinTable 3.1.
Aluminum,fluoride,barium,chromium,lead-210,net grossalpha, nitrate,polonium-210,
selenium,and thorium-230were foundto occuronly in concentrationssimilarto or
below backgroundconcentrations.Becauseonlyone analysishas been conductedon
samplesfrom the wellsinstalledin 1993, however,these parameterswillbe reanalyzed
in 1994. If they stillare not foundat elevatedconcentrations,they may be deletedfrom
the FY1995 sampling. Alkalinity,dissolvedoxygen,temperature,conductivity,pH, and
oxidation/reductionpotentialwillbe measuredin the field.

3.2.2 Surface water aams)ling_

Surfacewater sampleswillbe collected at approximatelythe same locationsas those
collected in 1993 (Figure2.10). Theywillbe analyzedfor calcium,iron,magnesium,
manganese,molybdenum,lead,sulfate,and uranium. These are the same constituents
that were analyzed in 1993, withthe additionof sulfateas a possibleindicatorof
groundwater dischargingintothe surfacewaters.

DOE/AIJ62350-117 MARCH25, 1994
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Table 3.1 Water quality ssmpling analyte Iiat, Rlverton, Wyoming

Conatltuenta

Wlthout For rlsk For water
Location With MCl.s MCLs* assessment chemlatry

Monitor wells As, Ba, Cr, Mo, Ni, AI, FI, V Pb-210, Mn, Ca, CI, Fe, K,
Pb NO3, Se, U, Net Po-21O,Th-230, Mg, Na, SiO2,
GrossAlpha SO4 TDS

Surfacewater Mo, Pb, U Mn, S04 ca, Fe, Mg

*ConstituentswithoutMCLs listedin AppendixIX, 40 CFR Part 264 (1987).

KEY
I
i

As - arsenic Mn - manganese SOr4 - sulfate
AI - aluminum Mo - molybdenum Th-_30 thorium
Ba- barium Na - sodium TDS - total dissolvedsolids
Ca- calcium Ni - nickel

CI - chloride NO3 - nitrate
Cr - chromium Pb - lead
Fe - iron Pb-210 - lead-210
FI - fluoride P0-210 - polonium-210
K - potassium Se - selenium
Mg- magnesium SiO2 - silica

DOE/AIJ62350-117 MARCH25,1994
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3.2.3 wMer level and surface flow measurements

To understandthe groundwaterflow regimeandthe Interactionbetweenthe ground
water and the surfacewater system,long-termmonitoringof groundwater elevations
and streamflowsand elevationswillbe initiatedduringFY1994. Precipitationand
temperaturedata willalso be collected.

Water level recorders,using submersibleprobesand data recorders,will be used at
four of the well clusters. The purposes of these readingswillbe to measurethe
amountof variationsinthe hydrologicheads in the aquifers. It is importantto know if
the vertical gradientschangeduringthe year andto learn how muchthe aquifersare
rechargedby local precipitation.To ascertainthese latterdata, an on-siteweather
stationcontaininga recordingprecipitationgauge and thermometerwillbe established.
Informationon rainfalland snowmeltwillbe comparedto fluctuationsinwater levels.

• Probes willbe installedin wells101,108, and 110 nearthe northwestcorner of the
formertaiiingspile. One data recorderwill be usedto measurewater levels in all
threewells. Thesethree wellsare each in a differentaquifer,so the piezometric
heads can be compared. The pumpingrecordsfrom the KochSulfurProducts
Company productionwellwillalso be reviewedto assessthe influencepumping
fromthis well hason the confinedsandstoneaquiferat the formertailingspile.

• Probeswillbe installedin wells705, 707, and 709 to measurewater elevationsin the
three aquifersin the plume downgradientof the site. Changesin the water levelsin
thesewells willalso be comparedto the precipitationand infiltrationdata and to
changes inthe water level inthe LittleWind Riveras reported by the U.S. Geological
Surveyfor the gaugingstation1.8 mi (2.9 kin) upstreamof the confluencewiththe
Wind River. The riverlevel datawillbe usedto assessthe rate and seasonal
variationsin groundwater dischargeto the LittleWind Riverand the possibilityof a
reversalinflow from the LittleWind Riverintothe banksduringtimesof high stream
flow. The flow rate in the LittleWind Riverwillalso be usedto estimatethe potential
impactsof contaminatedgroundwaterdischargingto the river.

• Probeswillbe installedin wells729 and 730 and in a new hand-installedwater level
monitoringwell at the culvertwherethe streamflowingthroughthe wetlandto the
east of the site goes underStateHighway138. The variationsin water levelsin the
wellswill be comparedto the precipitation/infiltrationdata andto the surfacewater
elevationto assessthe interactionbetweenthe surfacewater and groundwater
regimes. The elevationat the culvertwillalso be usedto calculatethe rate of flow in
the surfacestreamto evaluatethe potentialenvironmentalimpactsof groundwater
dischargingto the stream.

• Probeswill be installedinwells720 and 721 and in a new hand-installedwater level
monitoringwell at the culvertwherethe streamflowingthroughthe wetlandto the
east of the site goes underState Highway138. The variationsinwater levelsin the
wellswill be comparedto the precipitation/infiltrationdata and to the surfacewater
elevationto assessthe interactionbetweenthe surfacewaterand groundwater
regimes. The elevationat the culvertwillalso be usedto calculatethe rate of flow in

DOE/ALJ62350-117 MARCH25, 1994
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the surfacestreamto evaluatethe potentialenvironmentalimpactsof groundwater
dischargingto the stream.

• The reason for the apparent downwardgradientnear the northwesterncornerof the
formertallingspilewill be evaluated. The elevationsof the well casings willbe
surveyedto confirmthe accuracyof the readings,and ff necessarythe wellswillbe
pumpedto assessthe hydraulicconnectionto the aquifer. Informationon the
constructiondetailsand pumpingratesand drawdownsof the KochSuffurProducts
Inc. productionwell alsowill be collected to evaluatethe possibleinfluenceof this
pumpingon water levelsinthe differentaquifers.

3.2.4 Frequency

Groundwater sampleswillbe collectedfromthe DOE monitorwellsbetweenMay 30
and June 10, 1994. Surfacewater sampleswillbe collectedat the sametime, and then
again in October 1994, the low-flowperiodof the year.

3.2.5 Datl Intemretatlon

Watersamplingdata collectedduring1994 willbe analyzedand evaluatedaccordingto
prescribedUMTRAProjectproceduresand comparedwith the existingdata base.
Trendanaiyseswillbe performedto detectvariationsin ground waterflowconditions
and surfaceand groundwaterquality. Variationswillbe evaluatedand modifications
to the samplingplanwillbe noted,justified,and Implementedas appropriate.

3.2.6 Anomalous data validation

In the eventthat resultsfromthe watersamplingare beyondthe range of expected
values,the suspectdata willbe evaluatedto determinethe cause of the deviation. The
samplingprocedureswill be reviewed,the analyzinglaboratorywill be contactedand, if
needed, the samplewill be reanalyzed. If the cause of the deviationcannotbe
determined,the locationmaybe resampled.

DOE/AIJ62350-117 MARCH25, 1994
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