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SUMMARY

The PacificNorthwestLaboratorypreparedwater-tablemaps of the U.S.

Departmentof Energy'sHanfordSite for June-August1991 fromwater-level

elevationsmeasure_in 359 wells acrossthe HanfordSite and outlyingareas.

The greatestchangesin the elevationof the water table at Hanfordoccurred

beneaththe decommissionedU Pond, the 200-EastArea, B Pond, the IO0-N Area,

the 1100 and 3000 Areas, the Cold Creek valley,and adjacentto the Columbia

River.

The elevationof the water table beneaththe IO0-N Area declinedas much

as 0.34 m (1.1 ft) betweenDecember1990 and December 1991. This decline in

the water table is primarilythe resultof decreasingvolumesof wastewater

dischargedto waste disposalfacilitiesin the IO0-N Area.

Water levelsbeneaththe 200 Areas, includingthe water levels beneath

the decommissionedU Pond, decreasedas much as 0.21 m (0.7ft) between

December 1990 and December 1991, primarilyin responseto decreasingwaste-

water dischargedto variousponds, cribs,and trenches in the 200 Areas and

continued of the ground-watermound beneathmuch of the 200-Westdissipation

Area.

The elevationof the ground-watermound beneathB Pond,which continues

to receivewastewater,declined as much as 0.30 m (1.0 ft) betweenDecember

1990 and December1991.

In the 1100 and 3000 Areas,the elevationof the water table responded

to pumpingand rechargeby the city of Richland'swell field and ground-water

rechargebasin systemand to rechargefrom irrigationpracticeswest of the_

1100 Area.
i

Water levels in the Cold Creek Valley declinedsteadilyduring 1991,

with a change of approximately0.49 m (1.6 ft) betweenMarch 1991,when moni-m
I toting began,aridDecember 1991. The observedchange is associatedwith irri-

gation practicesin the upper Cold Creek Valley,but water levelsmay also be
J

respondingto wastewaterdisposalpracticesin the 200 Areas.
mI
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The water table adjacentto the ColumbiaRiver along the HanfordReach
continuesto respondsignificantlyto fluctuationsin river stage.

Water levelsmeasuredfrom unconfinedaquiferwells north and east of

the Columbia River in 1991 indicatethat the primary:sourceof rechargeis

from irrigationpractices. The configurationof the water table is controlled

by the configurationof the basalt surface,hydrogeologiccharacteristicsof

the unconfinedaquifersediments,and topographicfeatures.
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Q INTRODUCTION

The Site Characterizationand AssessmentSection, EnvironmentalSciences

Department,of the Pacific NorthwestLaboratory(PNL)(a)preparedwater-

table maps of the Hanford Site and outlyingareas for 1991. Productionof

these maps supportsthe Ground-WaterEnvironmentalSurveillanceProgram,which

is sponsoredby the U.S. Departmentof Energy (DOE).

Water-levelmeasurementscan be used to constructa water-tablemap that

representsthe elevationof the water-tablesurface. This map can be used to

infer generaldirectionsof ground-waterflow, particularlyin the upper part

of the aquifer. Groundwater moves from regionsof higherwater potentialsto

regionsof lower water potentialsperpendicularto contoursof equal poten-

tial, assumingconditionsof isotropichydraulicconductivities. Water-table

maps can be used to

• identifyrechargeand dischargeareas

• evaluatethe physical influenceof wastewaterdischargeson ground-
water flow directions

• identifythe potentialfor water movementbetweenadjacentground-
water and surfacewater bodies

• representthe horizontalhydraulicgradient,which is requiredto
estimatethe averagelinear velocityof ground-waterflow

° improvethe design of the water-levelmonitoringwell network

° provideinformationrequired to calibrateground-waterflow models.

Productionof water-tablemaps of the HanfordSite in prior years encom-

passed an area boundedby the ColumbiaRiver to the north and east, the anti-

clinal basaltridges (i.e., UmtanumRidge,Yakima Ridge,and Rattlesnake

Hills) to the west and southwest,and the HanfordSite boundarybetweenHorn

Rapids and the 300 Area to the south. The water-tablemap for 1991was

extendedto includethe entire HanfordSite and irrigatedagriculturalareas

north and east of the ColumbiaRiver. The map is boundedto the north by the

(a) The PacificNorthwestLaboratoryis operatedfor the U.S. Departmentof
Energy by BattelleMemorial Instituteunder ContractDE-ACO6-76RLO1830.

0



SaddleMountainsbasalt,JackassMountainto the east, and the Columbiaand

Yakima Rivers to the south (see Plate I). The region coveredby the map in

Plate I was extendedso that the hydro.logyof the HanfordSite could be

presentedin the contextof the regionalflow system.
J

The primaryfocus of this report is to describewater-levelchanges

observedon the HanfordSite west and south of the ColumbiaRiver.

In additiont_ water levelsmeasured in wells distributedacross the

HanfordSite, water levelswere measured at four specificareas within

Hanford. Includedare areas around the decommissioned216-U-I0Pond (U Pond)

in the 200-WestArea, 216-B-3Pond (B Pond), IO0-N Area, and the southernpart

of the HanfordSite, which includesthe 300, 1100, and 3000 Areas. The loca-

tions of these areas, includingthe adjacentarea north and east of the

ColumbiaRiver, are shown in Figure I. Water-tablemaps of these areas are

intendedto enhancethe definitionof the water-tableconfigurationbeneath

wastewaterdischargefacilitiesin the tOO-N,200, and 300 Areas, and beneath

irrigationlands and municipalfacilitiesbeneaththe 1100 and 3000 Areas.

Aquifer rechargefrom these facilitiesmay influenceground-waterflow.

Water-levelmeasurementsand a water-tableelevationmap of the Hanford

Site for June 1990 were presentedin Newcomeret al. (1991). Semiannuali

i water-levelmeasurementsand a water-tablemap of the SeparationsAreas and
100 Areas of the HanfordSite for December1990 and June 1991 are presentedin

Kasza et al. (1991a)and Kasza et al. (1991b),respectively. Historical

water-leveldata and an evaluationof past changesto the water-tablesurface

are presentedin Zimmermanet al. (1986)and Newcomer (1990). Water levels

were measuredby the United States GeologicalSurvey (USGS)in Grant and

FranklinCounties,locatednorth and east of the ColumbiaRiver,for 1986-1989

(Drostet al. 1989). A regionalmap of ground-waterlevels in materialsover-

| lying the ColumbiaRiver BasaltGroup for Spring 1985, includingun_nfined

_, aquiferwater-levelcontoursfor the Pasco Basin, is shown in Bauer et al.
J
n (1985). Brown (1979)presentedwater-tablemaps of the Pasco Basin for
l
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1979, one of the southern half, and characterizedthe occurrenceof unconfined

ground water in the easternpart of the Pasco Basin.

Water levels in selectedwells completedin the unconfinedaquiferon

the HanfordSite west and south of the ColumbiaRiver are traditionallymeas-

ured in June and Decemberof each year. The purposeof these measurementsis

to determinethe changes in the configurationof the water table. Changes in

the water-tableelevationcan be used to assessthe influenceof wastewater

disposal on ground-waterflow. The U.S. Bureau of Reclamation(USBR)measures

water levels quarterlyeach year in selectedobservationwells completedin

the unconfinedaquifernorth and east of the ColumbiaRiver in Grant, Adams,

and FranklinCounties. These measurementsare used to monitorwater-level

changes and drainagepatternsassociatedwith rechargefrom irrigation

practices(Waltersand Grolier 1960).

The wells used to measurewater-levelswere chosenbased on geologicand

hydrologicinformationavailable. A brief summaryof the geologyand hydrol-

ogy of the HanfordSite and adjacentareas north and east of the Columbia

River follows. 0

GEOLO_.G_Y

The HanfordSite and the adjacentarea north and east of the Columbia

River in parts of Grant, Adams, and FranklinCountieslie within the Pasco

Basin, one of many topographicand structuralbasinswithin the Columbia

Plateau. Principalgeologic units beneaththe area coveredin this report

include,in ascendingorder, the ColumbiaRiver Basalt Grow, the Ringold

Formation,and a series of depositsinformallyreferredto as the Hanford for-

mation. These units are coveredlocallyby no more than a few meters of

recent alluvialor windblowndeposits. Older geologic units have been

deformed into a seriesof roughlyeast-westtrendingfolds. A more complete

descriptionof the geologyof the HanfordSite is containedin reportsby

DOE (1988),Newcombet al. (1972),and Myers et al. (1979). A more complete

geologicdescriptionof the areas north and east of the ColumbiaRiver is

covered in Grolierand Bingham (1978).

0
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H___YDROLOGY
Both confinedand unconfinedaquifersare presentbeneaththe mapped

area shown in Plate I. The confinedaquiferslie primarilywithin the

ColumbiaRiver basalts. The unconfinedaquiferlies in river and lake depos-

its of the RingoldFormationand glaciofluvialsedimentsof the Hanfordforma-

tion, as well as some more recentalluvialsedimentsin areas adjacentto the

Columbia River (Gephartet al. 1979). Perchedwater-tableconditionshave

been encounteredin sedimentsabove the unconfinedaquiferin the 200-West

Area (Airhart1990) and in irrigatedareas east of the ColumbiaRiver

(Brown 1979).

I The unconfinedaquiferis boundedbelow by either the basalt surfaceor,

in places,the relativelyimperviousclays and silts of the lower unit of the

Ringold Formation. Laterally,the unconfinedaquiferis boundedby the basaltm
ridges that surroundthe basin and by the Yakima and Columbiarivers. The

basalt ridgeshave a low permeabilityand act as a barrierto lateralflow of

ground water (Gephartet al. 1979) where they rise above the water table. The

Columbia River acts as a line of dischargefor the unconfinedaquiferon both

i i sides of the ColumbiaRiver. The water l:ableon the wes.tside of the Columbia
River is not interrelatedwith the water table on the east side of the

ColumbiaRiver.
i

i On the Hanfo,_dSite, the saturatedthicknessof the unconfinedaquifer

is greaterthan 61 m (200 ft) in some areas and pinchesout along the flanks

of the basaltridges. Depth from the ground surfaceto the water table ranges

from less than 0.3 m (I ft) near the ColumbiaRiver to more than 106 m
(348 ft) near the 200 Areas. In some areas east of the ColumbiaRiver,the

| saturatedthicknessof the unconfinedaquiferis greater than 107 m (350 ft)
d and pinchesout along the flanksof the basaltridges. Depth from the ground

_m_ surface to the water table ranges from 0 3 m (I ft) near the ColumbiaRiver up

Z to approximately50 m (165 ft) in the EsquatzelCoulee.
.mm
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0 DATA COLLE_JLLO._

; During June 1991, water levelswere measured in 182 wells completedin

the unconfinedaquifer at the HanfordSite. DuringJuly _indAugust 1991,

water lav'alswere measured in 66 wells completedin the unconfinedaquiferin

Grant, Adams, and FranklinCountiesnorth and east of'the ColumbiaRiver,

Additionalmeasurementswere taken in 11] wells, als0_completedin the uncon-

fined a_ui.%r,near tj.Pond,B Pond, the IO0-N Area, ].100Jbrea,3000 Area, and

the 300 Area. Seventeenwater levelsmeasured acres!;the HanfordSite during

December 1991 we_e used to d_-,.ter_Inewater-levelcha,gesbetweenDecember 1990

and December 1991. Additionalmeasurementsfor December199I were recordedin

'theHanford GroundWater Data Base.

Most monitoringwell_ at the HanfordSite used for water-levelmeasure-

ment are 15 or 20 cm (6 or 8 in.) in diameterand are constructedof steel

casing (McGhan1989). Severalsmall-diameter[5-cre(2-in.)]piezometersand
g

some larger diameterwzlls are also used. Wells ccnstructedfor ResourceCon-

servatlonand Recovery Act {RCRA)ground-wate:'monit.oringjare I0 or 15 cm (4

e or 6 in.) in diameterand are constructedof stainlessst:eel.Monitoringi_ wells used to measurewater levels for the unconfin(_daquiferare completed_

-_ with well screensor perforatedcasinggenerallyopen to the upper 3 to 6 m

. (10 to 20 ft) of the aquifer. This type of completiion alllows measurements

representative of the water-table elevation. Most (_f the observatinn wells=

-_ monitoredby the USBR are 4, 8, 10, or 15 cm (1.5,3, 4, or 6 in.) in diameter

and are completedwlth perforatedsteel casing (Wal_Lersand Grolier1960).

Well locationsfo_"water-levelmonitoringare shown in Figure 2.

A writtenprocedt_redeveloped in accordancewith th;_techniques

- describedin American Societyfor Testingand Materials(ASTM 1988),U.S.

" EnvironmentalP'r.otectlonAgency (EPA1986), Garber and Koopman (1968),and

- U.S. GeologicalService (US£S 1977)was followedto measurewater levels in

- piezometersand wells acrossthe HanfordSite, includingthe specificarea

aPound the decommissioned U Pond (PNL 1989). WesttnghoutseHanFord Company

used the procedPre.descril_i,n_ (1989)to meas_rewa;terlevelsat the

Hanford Site, includingareasaround B Pond, in th(,lO0-.NArea, in the II00

:_' A
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and 3000 Areas, and in the 300 Area. Both PNL and WHC use a calibrationwell

to standardizethe steel tapes. However,PNL uses only those standardized

steel tapes for measuringwater levels that deviate in length from the cali-

brated steel tape by less than 0.10 ft (± 0.10 ft). WestinghouseHanford
J

Companyappliesa correction_based on a proportionof the depth-to-water

between the measuredwell and the calibrationweil, to the depth-to-water

measurement,regardlessof the magnitudeof deviationbetweenthe standardized

steel tape and the calibratedtape. The USBR measureswater levelswith an

electricsoundingtape or a steel tape. Althoughno formal writtenprocedure

is documented,the USBR followsstandardwater-levelmeasurementprocedures.

In accordancewith the water-levelmeasurementproceduredescribedin

PNL (1989),a chalked,standardizedsteel tape was used to measurethe depth

to the water surfacein units of feet from a surveyedmeasuringpoint. These

measurementswere repeatedto confirmthe initialvalue. If the secondmeas-

urementdifferedby more than 0.02 ft from the first, the water level was

remeasureduntil two measurementswithin this tolerancewere obtained. Meas-

urementswere comparedto previousmeasurementsof depth to water to providea

check for gross errors.
Elevationof the water table was determinedby subtractingthe depth-to-

water measurementfrom the elevationof the surveyedmeasuringpointmarked on

the well casing. The referencefor all reportedelevationsis mean sea level.

Tileelevationof the water-tablesurface,S, can be expressedas

S=E-D

where S = elevationof the water-tablesurfaceabove mean sea level

E = elevationof surveyedmeasuringpoint above mean sea level

D = depth to the water-levelsurface in the piezometeror weil,
measuredbelow the surveyedmeasuringpoint.

All HanfordSite water-levelmeasurements(June 1991) and all water-

level measurementsfrom the areas east and north of the ColumbiaRiver (July-

August 1991)were collectedwithin respectiveone-monthperiods."The greatest

short-termwater-levelchangesthat occur within these periodswere in wells



for foldoutinfluencedby fluctuationsin ColumbiaRiver stage. Water-level
IPfluctuationsin wells influencedby river-stagefluctuationsmay introduce

errors in representingthe water-tablesurfaceadjacentto the river. In

Plate I, lt shouldbe noted that there is some variabilityin the locationof

the contoursadjacentto the'river.

The differencein time when the HanfordSite water levelswere measured

(June 1991) versuswhen the offsitewater levelswere measured (July-August

1991) merely reflectsa differencein the water-levelmonitoringschedules

implementedby the USBR and by PNL and WHC. This does not cause errors by

superimposingwater-tablecontoursfrom these two periodsbecausethe Columbia

River acts as a hydraulicboundaryseparatingtwo distinctunconfinedaquifers

whose hydraulicheads are not interrelated.Water,levelchangesbetweenthese

two measurementperiods (June 1991 and August Iggl),on each side of the

ColumbiaRiver, are negligiblecomparedto the contourintervaland scale used

for contouringthe water-tablemap, as shown in Plate I.

_ther minor uncertaintiesin the water-levelmeasurementsare caused by

effects from diurnal changes (e.g., barometric effects, earth tides), devia-

| tions from the vertical in wells, errors in the elevationof the surveyed 0

| measuringpoints, and errors withinthe measuringtolerancesof the field
lm
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RESULTS

Water levels measured on the Hanford Site and outlying areas between

June and August 1991 are listed in Appendix A. Water levels measured on the

Hanford Site during December 1991 are listed in Appendix B. Water level's

measured during June 1991 for specific areas within the Hanford Site are

listed in Appendix C.

The Hanford Site water-table map, presented in Plate 1, was constructed

by hand..contouring the values of water-level elevations for the Hanford Site

(June 1991) and outlying areas (July-August 1991). The contours in Plate 1

are in units of meters and the contour tnterval is 2 m west and south of the

Columbia River (the Hanford Site proper) and 50 m north and east of the
Columbia River.

The locations of the wells are indexed in Figure 2. Wells north and

east of the Columbia River are numberedby the USGSwell-numbering system,

prefixed by township and range. Wells on the Hanford Site, west of the

Columbia River, are namedwith their Hanford coordinates. Top of basalt mapsfrom Myers et al. (1979) were used to estimate the generalized outcrop of
basalt above the water table.

In the area between the Saddle Mountains and the Columbia River extend-

ing southeast to Columbia Flat, the water-table contours are inferred from

water-level data collected by the USGSin 1989 (Drost et al. 1989). Unpub-

lished water-table mapsby the USGS, using the 1989 data, indicate that the

contours are controlled by the basalt surface and the topography. Comparison
between 1989 and 1991 water-level data indicates that the water-table eleva-

tion in this area has not changed significantly between 1989 and 1991.

13



HANFORD SITE WATeR-TABLEFEATURES

The followingare importantfeaturesof the HanfordSite water-table

map"
e

• Water-tableelevationsgenerallydecreasefrom west to east across
the HanfordSite south of Gable Mountainand Gable Butte.

• Water-tableelevationsdecreasenorthwardthroughthe gap between
UmtanumRidge and Gable Butte and the gap betweenGable Butte and
Gable Mountain.

• The hydraulicgradientof the water table decreasesabruptly
betweenthe 200-Westand 200-EastAreas.

• Ground-watermounds are presentbeneathB Pond, the locationof
decommissionedU Pond, and the II00 Area.

i . The water level in the YakimaRiver is of higher elevationthan
that of the water table in the adjacentregionof the HanfordSite.

Elevatedwater levels in the westernregionof the HanfordSite may beattributableto ground-waterrecharge in Cold Creek and Dry Creek Valleysand

|_ on the adjacentridges (i.e.,Yakima,Umtanum,and Rattlesnakeridges}. The

| Q source of recharge is most likely infiltrationof rain and snow at the higher

j elevationsand offsite of agriculturalland at the lower_,rrigation
i

elevations.

i Water-tableelevationgenerallydecreasestoward the ColumbiaRiver at

i the easternedge of the HanfordSite and north of the GableMountain-Gable
IB Butte anticline,implyingdischargeof unconfinedground water to the Columbia

1 River along the Hanfordreach. The Hanfordreach is the free-flowingstretch

of the ColumbiaRiver between PriestRapidsDam and the city of Richland.

The abruptchange in the hydraulicgradientof the water table betweenthe 200-West and 200-EastAreas is attributedto an increasein the hydraulic

"] conductivityof the sedimentsfrom west to east (Grahamet al. 1981).

Ground-watermounds beneathB Pond and the decommissionedU Pond have
been caused by processcoolingwater and other liquidwastes rechargingthe

_i ground water at those locations. The ground-watermound beneaththe

i
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II00Area, which is discussedlater, has been caused by rechargefrom the city
of Richland'srechargeinfiltrationbasins.

The elevationof the water table in the region betweenthe Yakima River,

nearHorn Rapids Dam, and the ColumbiaRiver is lower than the Yakima River

stage,which is approximately122 m (400 ft) above mean sea level. This

impliesthat unconfinedground water is being rechargedby the Yakima River.

Water levelsmeasured in this region also indicatethat groundwater recharged

by the Yakima River flows to the east beneaththe southernportionof the

HanfordSite and dischargesto the Col'q:mbiaRiver.

O



CHaNGeSIN THE HANFORDSITE WATER TABLE DURING 1991

The most prominentchangesto the water table at HanfordbetweenDecem-

ber 1990 and December1991 occurredbeneaththe 200 Areas,which includethe

decommissionedU Pond in the 200-WestArea; beneathB Pond, located in the

600 Area east of the 200-EastArea; beneathand adjacentto the 1100 and

3000 Areas; beneaththe upper Cold Creek Valleywest of the 200 Areas; and

along the Hanford reach of the ColumbiaRiver,which includesthe IO0-N and

300 Areas,where wastewaterdischargefacilitieshave influencedthe water

table. The latest summaryof wastewaterdischargesto disposalfacilitiesin

the 200 and 600 Areas is presentedby Brown et al. (1990).

The elevationof the water table beneaththe 200 Areas declined between

December1990 and December 1991. The water table declinedapproximately

0.21 m (0.7 ft) beneathmost of the 200 Areas. These declinesare primarily

attributedto I) an overalldecreasein wastewaterdischargedto various

cribs, trenches,and ponds in the 200 Areas and 2) continueddissipationof
the ground-watermound beneathU Pond since it was decommissionedin 1984.

The decrease in wastewaterdischargecorrespondsto the shutdownof production

facilitiesin the 200 Areas. Groundwater in the 200 Areas is also influenced

by a ground-watermound beneathB Pond. Becauseof its proximityto and

influenceon 200-Areagroundwater,the ground-watermound beneathB Pond is

discussedhere.

216-B-3Pond

A map of the water table influencedby 216-B-3Pond (B Pond), presented

in Figure3, indicatesthat groundwater flows radiallyfrom beneathB Pond.

The elevationof the water table declinedbetweenDecember1990 and

December1991. The water-leveldata shows that the largestdeclinewas 0.30 m

(Io0 ft), observed in well 699-41-40. Hydrographsof wells 699-39-39,located

southeastof B Pond; 699-42-40B,locatedat the center of the ground-water
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O mound; 699-40-39and 699-41-40,locatedbetweenwells 699-39-39and 699-42-40Baround the perimeterof 216-B-3CPond, are presentedin Figure 4.

Newcomeret al. (1991)reportedthat the water level in well 699-39-39

has been changingsignificantlyand independentlyof nearby,wells since 1987.

Such changeswere not observedduring calendaryear 1991. As shown in Fig-

ure 4, the water level fluctuationsin thiswell were consistentwith changes

in the nearby wells 699-40-39and 699-40-41.

A water-tablemap of B Pond for June 1990 is presentedin Newcomer
!

i et al. (1991). Water-tablemaps of the SeparationsAreas for December 1990

and June 1991,which includethe B Pond area, are presentedin Kasza et al.

(1991a)and Kasza et al. (1991b),respectively.

DecommissionedU Por/._
A map of the water table beneaththe decommissionedU Pond is presented

| in Figure 5. This map indicatesthat groundwater flows radially,mostly to

i the north and east from an area near the 216-U-14Ditch, locatedeast-
northeastof the decommissionedU Pond. This ditch continuesto receivewaste

iii O water (Brown et al. 1990). The water-tablemapfor the Hanford Site and out-
lying areas in Plate I indicatesthat the ground-watermound in thisarea has

influencedregionalground-waterflow.
m

| The elevationof the ground-watermound beneaththe 200-WestArea has

continuedto declinesince U pond was decommissionedin 1984. The maximum
elevationof the ground-watermound, which occurredin 1984,was approximately

I 148m (485 ft) above mean sea level. The elevationof the ground-watermoundbeneath the decommissionedU Pond, as reflectedin the water level in well

I 299-W18-15,decreasedas much as 5.12 m (16.8ft) betweenJune 1984 (RHO 1984)
and June 1991. BetweenDecember 1990 and December1991, the elevationof the

i ground-watermound decreasedas much as 0.18 m (0.6 ft), as reflectedin the
I

water level in well 299-W19-01o This declinein the elevationof the ground-
water mound beneaththe deactivatedU Pond has been observedin wells through-

I_-i out the 200-WestArea.

!
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Hydrographsof wells 299-WI0-13,299-W18-21,and 299-W19-01,for which

water levelsdeclinedbetweenDecember1990 and December1991, are presented

in Figure 6. The locationsof these wells are shown in Figure5. A water-

table map of the U Pond area for June 1990 is presentedin Newcomer

et al. (1991). b)ater-tablemaps of the SeparationsAreas for December1990

and June 1991, which includethe deactivatedU Pond area, are presentedin

Kasza et al. (1991a)and Kasza et al. (1991b),respectively.

1100 AND 3000 AREAS ',

Groundwater beneaththe 1100 and 3000 Areas generallyflows from west

to cast betweenthe Yakima and Columbiarivers. The sourcesof rechargeare

the ground-'_aterrechargebasins associatedwith the North Richlandwell field

and rechargefrom irrigationin the 3000 Area and west and southwestof the
ii

1100 Area. The sourceof pumping are the North Richlandwell field and wells

used for irrigation.

l A water-tablemap of the 1100 and 3000 Areas, illustratedin Figure7,

I indicatesthat a ground-watermound lies beneaththe systemof recharge W_ basins. The ground-watermound developedas a resultof rechargeexceeding

i pumping; At the North Richlandwell field,water is pumpedfrom the intake
I

• structureat the ColumbiaRiver and piped to a system of basins (ICF 1987),

i which rechargesthe unconfinedaquifer. Water is then pumpedfrom the aquifer

via the well field for the city's water supplysystem. This system is pri-

marily used as a backup system betweenJanuaryand March each year when fil-

trationplant is shut down for maintenanceand during the summermonths to

supplementthe city'swater supply. A hydrographof well 699-$40-E14,pre-

sented in Figure 8, shows the water-levelresponseto pumpingand recharge

during 1991. The water level reacheda low of about 106.50m (349.4ft) in

March 1991 followedby a rise in the water level to over 109 m (357ft).

Well 699-$40-E14is locatedon the westernedge of the rechargebasins (see

Figure 7).

| Ground-waterlevels in the 1100 and 3000 Areas are influencedby irriga-
l

tion practices. The sources of irrigationwater are the ColumbiaRiver and a|
!
m

m
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shallow pumping well near two wells informally called EC-1 and W-1 (see Fig-
IIFure 7). Water-level data indicate that water levels in the vicinity of the

North Richland well field declined as much as 094 m (3.] ft) between December

1990 and December 1991. However, water levels around the perimeter of the

heavily irrigated fields west and southwest of the llOb Area, between Horn

Rapids Landfill and Lamb-WestonPotato-Processing Plant, actually rose as much

as 0.49 m (1.6 ft) between December 1990 and December 1991. The water level

in well 699-$31-1, located approximately 2 miles west of the Horn Rapids Land-

fill along the northern perimeter of the irrigation Fields (see Figure 2),

rose 0.91 m (3.0 ft) between December 1990 and December ]991.

Wells EC-1 and 1199-34-13 are examples of wells whose water levels are

responding to irrigation west of the 1100 Area. Hydrographs of these wells,

located near the south end of the 1100 Area, are shown in Figure 9. The water

level in well 1199-34-13 is interpreted to be responding primarily to recharge

from irrigation west and southwest of the 1100 Area. Water levels observed in
this well are also influenced by the North Richland well Field. Ths hydro-

graph in Figure 9 showsthat the water-level elevation in well 1199-34-I3

fluctuated cyclically between a low of approximately 107.14 m (351.5 ft) in
April 1991, the beginning of the growing season, to a high of approximately

107.87 m (353.9 ft) in October 1991, the end of the growing season. The cor-

responding hydrograph of well EC-1 in Figure 9 shows a water-level cyclic

response inverse to that of well 1199-34-13. The water level in well EC-1 is

responding mostly to pumping from nearby irrigation wells. Comparison of the

1990 and 1991 water-level data in Figure 9 shows that a net water-level rise,

ranging from 0.21 to 0.30 m (0.7 ft to 1.0 ft), is superimposed on the cyclic
=

water-level fluctuations. The largest increase in water-level elevation=

betweenDecember 1990 and December1991 was approximately0.9 m (3 ft),

observedin well 699-S31-I(see Figure 2 for location).

UPPER COLD CREEK VALLEY|
!

Zimmermanet al. (1986)postulatedthat the water table in the western

part of the Hanford Site respondedto irrigationpracticesin the upper Cold
i

Creek Valley. A hydrographof well 699-43.-I04,locateddownvalleyfrom the

0=
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irrigationfields in upper Cold Creek Valley (see Figure 2), is shown in

Figure 10. The hydrographindicatesthat the water table declinedsteadily

during 1991. The water leve'ideclinedapproximately0.49 m (1.6ft) between

March 1991, when monitoringbegan, and December1991. Water levelsin this

well have declinedsince a_out 1988. lt is hypothesizedthat the declining

water level in this well is respondingto less irrigationwater rechargingthe

unconfinedaquiferdue to changes in irrigationpracticesby St. Michelle

Vineyards. Between1982 and 1983, St. MichelleVineyardsconvertedtheir

irrigationsystemfrom a sprinklersystemto drip irrigation,which reduced

consumptiveuse by 40% to 50% (Newcomer1990). The observedwater-level

declinemay also be respondingto dissipationof the ground-watermound

beneaththe 200-WestArea.

HANFORD REACH

Water-levelchangesalso occurredin wells near the ColumbiaRiver.

: Water levels have been observed to fluctuateseveralfeet in responseto the

rise and fall of the river stage. These changesare the resultof pressure

waves transmittedfrom the river to the unconfinedaquifer,but also include Q
bank storageeffects. Hydrographsshowingthe influenceof the river stage on

the unconfinedaquiferat various locationsalong the ColumbiaRiver are pre-

sented in Jensen (1987),Liikalaet al. (1988),Schallaet al. (1988),and

Frulandand Lundgren(1989). The ColumbiaRiver stage changesin responseto

' releases at the PriestRapids Dam upstreamfrom the Hanfordreach and to

i seasonalinfluences. Groundwater in the IO0-Nand 300 Areas are heavilyinfluencedby river stage fluctuations;thereforewater-levelchanges in these

areas will be discussedbelow.

i IO0-N Area

The HanfordSite water-tablemap indicatesthat ground water passing

i beneaththe IO0-NArea flows north throughthe gap betweenGable Butte and

Gable Mountainand dischargesto the ColumbiaRiver. Ground-waterelevations

ii in the IO0-N Area are primarily influencedby changesin ColumbiaRiver stage
_i and recharge fromwastewaterdisposalfacilitiesin the IO0-N Area.

I

Q
• 30

|
|

,, ,,, i, ,_, ,..... i,, ,_, ,,,, l,J,,,



O



A water-tablemap of the IO0-N Area for June 1991 is shown in Figure 11.

Ground-watermounding beneaththe IO0-N Area has largelydissipatedsince the

N Reactorwent on standby,and water levels continueto decline. Hydrographs

of wells 199-N-27and 199-N-60,located in the IO0-NArea, and 699-81-58,

locatedsoutheastof the IO0-NArea,'areshown in Figure12. The locationsof

wells 199-N-27and 199-N-60are shown in Figure 11 and well 699-81-58in

Figure 2. The hydrographof well 199-N-27,locatednear the 1325-Nliquid

waste disposalfacility,indicatesthat the water leveldeclinedapproximately

0.27 m (0.9 ft) betweenDecember1990 and December1991. The hydrographof

well 199-N-60,locatednear the 1324-N/NAliquidwaste disposalfacility,

indicatesthat the water leveldeclined approximately0.17 m (0.6 ft) between

December1990 and December 1991. The hydrographof well 699-81 58, located

southwestof the IO0-NArea, indicatesthat the water level declined0.34 m

(1.1ft) betweenDecember1990 and December 1991. These declines are

primarilythe consequenceof reducedwastewaterdischargeto the 1325-Nand

i 1324-N/NAfacilities° As expected,water levels in wells near the ColumbiaRiver generallyincreasedbetweenDecember 1990 and June 1991 and declined

i betweenJune 1991 and December1991, primarilyas the resultof the rise and _
_gW

fall of the river stage.

II_ A water-tablemap of the IO0-NArea for June 1990 is presentedin

.II Newcomeret al. (1991). Water-tablemaps of the 100 Areas for December1990

i and June 1991, which includethe IO0-N Area, are presentedin Kasza
et al. (1991a)and Kasza et al. (1991b),respectively.

I 300 Area
zm A water-tablemap of the 300 Area for June 1991 is shown in Figure7.!

The water-tablecontoursindicatethat ground water flowsfrom the northwest,
- west, and southwestand dischargesto the ColumbiaRiver in the vicinityof

i the 300 Area. The primaryinfluenceon the ground-waterelevationin the

300 Area is changesin ColumbiaRiver stage. The water table beneath the

300 Area is also influencedby recharge from the processtrenches. These

| trencheshave receivedlarge volumesof processwater (Schallaet al. 1988).
|

The configurationof the water table at any given time is dependenton these
m
!

u influences.
ml

• 32

|
l

i

.... ,, r, '1' " " ,, ,q, 'm lr 'q '



O W64,000 W63,000 W62,000 W61,000 W60,000 W59,000 W58,000 W57,000

• N-51
N89,000 N89,000

eN-50

N88,000 N88,000
e

N-49
1301-N N.4'

LWDF

N87,000 N.39 N87,000

a • N-37 N-44

, N-33 N_=32N-31
• N-27

N86,000 325-N LWDF 119.00,=,, N86,000

.,.2s N-S2.
N85,000 119.25 `-',`'_" N85,000

-lanford \ "\-

Generating N.SO
N84,000 Plant ,,>,- NS4,000

| = ' i I I [ i ,

i'-- Map Legend

i LWDF-LiquidWaste DisposalFacility 0 100 Meters

|

LERF-LiquidEffluentRetentionFacility r-----'--'3

-_ • N-28 Water-Level MonitoringWell Location 0 500 Feet -N-
andNumber(Ali wellsprefixedby 199,.)

"-'--'- ChainLink Fence ContourInterval
-'-'---- Water-TableContourLine 1/4 Meter

HanfordPlantCoordinates _ _
iii ii ii 1 | ii I

$9202012.1

= _. Water-Table Map Beneath the IO0-N Area for June 1991

The water table declined over 0.30 m (I ft) in most of the 300 Area

between December 1990 and December 1991. This decline is primarily the resultof the decline in Columbia River stage. A hydrograph for well 399-8-I, shown

in Figure 13, illustrates that the primary water-level response to the river

stage occurred during spring of 1991. A water-table map of the 300 Area for

June 1990 is presented in Newcomer and McDonald (1990).
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WAT___ER-_TABLEFEAT._S EASTAND....NORTHOF THE COLUMBIARIVER

O "
The dominantpatternof unconfinedground-waterflow in the outlying

i

areas east and north of the ColumbiaRiver is downwardmovementfrom the anti-

clinal axes.of the basalt ridges towardthe ColumbiaRiver lying within a

syncline. Bauer et al. (1985)reportedthat lateralwater.tablegradients

appear to be approximatelyequal to or slightlyless than the structuralgrad-

ients on the flanksof the anticlinesor where the basalt is steeplydipping.

Plate I depictssteep water-tablegradientson the flanks of the SaddleMoun-

tains anticline. Bauer et al. (1985)indicatedthat water-tableconditions

are known to exist in the uppermostbasaltflows, but did not specifythe

locationswhere these conditionsexist.

The water-tableconfigurationis heavilyinfluencedby rechargefrom

irrigationpracticesin the region betweenthe ColumbiaRiver and the basalt

anticlinalridges. The effectsof human-inducedrechargeon the water-table

configurationare shown by the downgradientcontourflexuresand ground-water

mounding in Plate I.

O The outlyingareas east andnorth of the ColumbiaRiver are irrigatedby
the South ColumbiaBasin IrrigationDistrict,which is part of the Columbia

Basin IrrigationProject (Brown1979). The South ColumbiaBasin Irrigation

Districtconsistsof two principalareas. The majorityof one area is located

east of the ColumbiaRiver and the HanfordSite boundary,extendingfrom the

north to south betweenthe lower flanksof the SaddleMountainsand the

EsquatzelDiversionchannel (see Plate I). This area extendseast near

Eltopia. The other principalarea of irrigationis the northernpart of the

basin on WahlukeSlope betweenthe ColumbiaRiver and the SaddleMountain anti-

cline. In these district areas,water availablefor rechargingthe unconfined

aquifer includesleakagefrom canals and wasteways,surfacerunofffrom irri-

gated land, dischargeor spilloverof excess irrigationwater,and seepage

from the irrigatedland itself(Brown 1979). Pumpingfrom wells tappingthe

unconfinedaquiferis mostly used for domestic,stock,and even irrigation

purposes,but yield is commonly very low.(Baueret al. 1985). For this

I
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reason,pumpingfrom the unconfinedaquiferin the South ColumbiaBasin Irri-

gation Districthas little influenceon water levels.

The most dynamicarea of ground-watermovement in the South Columbia

Basin IrrigationDistrictis in RingoldCoulee,where Pasco gravelsreside in

the coulee floor. Water-leveldata indicatesthat the hydraulicgradientis

steep along the edge of the coulee,where the topographychangesabruptly.

Water in the coulee flows from the area north of RingoldCoulee,between

Othello and Eagle Lakes and ScooteneyReservoir. Elsewherein the irrigation

district,the unconfinedaquiferlies in the less permeableRingoldFormation.

The water-tablemap in Plate I shows a steep hydraulicgradientalong

the edge of ColumbiaRiver where the steep White Bluffs overlookthe river.

The abrupt topographicelevationchange betweenthe Columbia River drainage

and the top of the bluffsresultedin a steep hydraulicgradientwhen the

water level rose in the irrigatedareas,as describedearlier° The steep

a hydraulicgradient is illustratedgraphicallyby a cross sectionin Figure 14.

=l Figure 14 shows a cross sectionof the water table and land surfacebetween

! well 69.9-43-104in Cold Creek Valley and well 12/30 30R01 east of Owens Flat.
N Figure 14 shows that the gradientof the water table is steep betweenthe

i 'ColumbiaRiver and Owens Flat, but gentle betweenthe ColumbiaRiver and Cold

Creek Valley.

i The rising of the water table east of the ColumbiaRiver has resultedin
a seriesof springsissuingfrom White Bluffs. Brown (1979)reportedthat

runoff from springdischargeat the mouth of RingoldCoulee is over

10,000gpm.

Water-tablecontoursalongthe WahlukeSlope north of the ColumbiaRiver

are inferredbecauseof poor data control. However,other sourcesof informa-

tion were used to inferthe contours. Acrossthe ColumbiaRiver from the

IO0-N and IO0-K Areas, the elevationof ponds and seeps in the Saddle Mountain

NaturalWildlifeRefuge,used in conjunctionwith topographicelevations,

indicatesthat the 150-m contourswings south and east of the ponds (see

Plate I). Along the northeastborder of the HanfordSite, contourflexures

,_ are inferredfrom topographicelevations. The shape cf the flexuresand the
n
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ground-water_ound near ColumbiaFlat are c()nsistentwith those in an

unpublishedUSGS water-tablemap contouredPromwater-leveldata in

- Drost et al. (Ig89).

qP Irrigationon the WahlukeSlope and th4_area east of IAheColumbiaRiver
,

has developedextensiveperchedwater bodie:_(Brown]g7g). The extentof

perchedconditionsis not well defined becausefew wells tap the perchedwater

body. Perchedwater is also a source for springdischargealong the White

: Bluffs.

South of the irrigationdistrict betweenthe EsquatzelDiversionchannel

and the ColumbiaRiver near Pasco lies the Pasco,GreenbeltArea. In spite of

_- extensiveground-waterwithdrawalfrom wells for irrigation,the water table

"- in the Pasco GreenbeltArea has risen in the past in responseto drainagefrom

the South Col_mbia IrrigationDistrict (Brown1979). The water-tablecontours

in Plate I indicatesthatground water flows south from the districtto the

- Pasco GreenbeltArea.

Figure 15 shows that the hydraulicgradlientbecomesless steep as grobnd

. water enters the Pasco GreenbeltArea beforedischargingto the Columbiaand

Snake Rivers. The highly permeablePasco gr_welsare the most prominentof

_
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the unconfined aquifer in the Pasco Greenbelt Area and are the principal

reason for the lower water-table gradient (Brown 1979). Esquatzel Coulee,
like Ringold Coulee, is an area of dynamic ground-water movement, as shownby

the water-table contours in Plate 1.
0

!
L

W 41i



SUMMARYAND CONCLUSIONS
The elevationof the water table declinedover most of the HanfordSite

during 1991, particularlyin the vicinityof productionfacilitiesin the

200 Areas. The water table respondedto disequilibriumconditionscaused by

decreasingdischargeto wastewaterfacilities. With the shutdownof Hanford

productionfacilities,the water table is expectedto continueto decline

until new equilibriumconditionsare established. The water table also

declinedbeneaththe westernpart of the HanfordSite in Cold Creek Valley and

beneath the IO0-NArea. Recent irrigationdevelopmentjust south of the Han-

ford Site boundarybetweenthe Yakima River and the 1100 Area has influenced

water levelsobservedin the 1100 Area and its vicinity. Changesin the Han-

ford Site water table during 1991 are summarizedas follows:

• The elevationof the ground-watermound beneathB Pond,which con-
tinues to receivewastewater,declinedas much as 0.30 m (1.06 ft)
betweenDecember1990 and December1991.

• The elevationof the water table beneaththe 200 Areas, including
the water table beneaththe decommissionedU Pond, decreasedas

much as 0.21 m (0.7 ft) betweenDecember1990 and December1991,primarilyin responseto decreasingwastewaterdischargeto various
ponds, cribs,and trenches in the 200 Areas and continueddissipa-
Lion of the ground-watermound beneathmuch of the 200-WestArea.

• The elevationof the water table in the 1100 and 3000 Areas fluc-
tuated primarilyin responseto pumpingand recharge at the north
Richlandwell field and associatedground-waterrechargebasins
during 1991 and to rechargefrom irrigationpracticeswest of the
1100 Area.

• The elevationof the water table beneaththe western part of the
HanfordSite in the Cold Creek Valleydecreasedapproximately
0.549 m (1.6ft) betweenMarch 1991 and December 1991, primarily
due to changesin irrigationpracticesin the upper Cold Creek Val-
ley, but possiblyalso in responseto wastewaterdisposalpractices
in the 200 Areas.

• Significantchanges in the elevationof the water table occurred
" near the ColumbiaRiver during 1991. These were caused primarilyby
| fluctuationsin the river stage alongthe Hanford reach betweenthe

area west of the IO0-B and I00-CAreas and the 300 Area..
l
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• The elevationof the water table beneaththe IO0-NArea and south-
west of the IO0-NArea decreasedas much as 0.34 m (1.1 ft) between
December 1990 and December1991, primarilythe result of decreasing
dischargeto wastewaterfacilitiesin the IO0-NArea.

Water levels were also monitored in the unconfinedaquifernorth and

east of the ColumbiaRiver in agriculturalareasduring 1991. Water-level

data indicatethat rechargefrom irrigationpracticescontinuesto heavily

influencethe configurationof the water table in these areas. However,the

steep hydraulicgradients,as indicatedby the data, are primarilycontrolled

by the configurationof the basalt surface,hydrogeologiccharacteristicsof

the unconfinedaquifersediments,and topographicfeatures.
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APPENDIXA

.WATER-LEVELMEASUREMENTSFOR THE HANFORDSITE AND OUTLYINGAREAS,

JUNE - AUGUST !991

I
, TABLE A,I. Water-LevelMeasurementsfrom UnconfinedAquiferWells on the
J HanfordSite Proper,June 1991 (measuredby PNL except as noted)

Casing Ele- Depth Water-Table Water-Table
a vation,ft to Water, Elevation, Elevation,
i Well Date above MSLCa) ft ft above MSL m above MSL

'I 199-B04-01 06/03/91 461.80 60.48 401.32 122.32

CB

199-D02-05 06/04/91 460.87 73.04 387.83 118.21199-F05'01 06/04/91 406.56 30.55 376.01 114.61
199-H03-01 06/04/91 421.48 43.15 378.33 115.31|

199-K-11 06/03/91 467 66 70.80 396,86 120 96 ." " Cb}
199-N-27 06/24/91 449.08 58.96 390.12 118.91
299-E13-10 06/06/91 738.84 335 20 403.64 123 03(b)

• " (b)
299-E17-I0 06/20/91 714.74 311.49 403.25 122.91
299-E18-01 06/05/91 720.24 316.74 403.50 122 99!b!
299-E23-2(0) 06/05/91 720.64 317.33 403.31 122193(b)

/ 299- E25-11 06/10/91 681.28 277.79 403.49 122.98(bb)
•299- E25-32P 06/13/91 670.04 266.12 403.92 123"11(b)

_!i _ 299-E25-35 06/13/91 674.39 270.83 403 56 123101(bb)

299-E25-34 06/13/91 662.87 258.98 403.89 123 11()

i 299-E26-01 06/03/91 617.25 213 20 404 05 123 15().... (b)
, 299-E27-09 06/06/91 629.21 225.72 403.49 122.98

i 299-E28-27 06/12/91 680.37 277 20 403 17 122 89 (b)

• " " (b)
299-E32-02 06/12/91 670.06 266.99 403.07 122.86
299-E33-14 06/18/91 622.12 218.46 403.66 123.04!b!
299-E33-33 06/17/91 640.17 236.80 403.37 122.95(b)

299-E34-02 06/18/91 630.80 227.36 403.44 122.97!b! -299-E34-05 06/18/91 590.79 186.53 404.26 123.22(b)

299-W10-05 06/04/91 672.3I 207.38 464.93 141.71(bb)
299-W10-13 699.04 234 62 464 42 141 56(!06/14/91 • " " (b)
299-W11-I0 06/04/91 728.89 273.22 455.67 138.89
299-W15-16 06/07/91 684.89 217.64 467.25 142.42!b)

| 299-W18-15 06/04/91 660.76 192.99 467.77 142.58(b)

i 299-W18-21 06/07/91 668.62 201.81 466.81 142.28!b!
299-W18-24 06/07/91 684.35 216.64 467.71 142.56(b)
299-W19-01 06/05/91 673.77 204.44 469.33 143,,05!b!

299-W19-04 06/07/91 715.26 256.24 459.02 139.91!b!299-W21-01 06/07/91 699.26 244.48 454.78 138.62 (b}
299-W23-11 06/12/91 664.14 199.42 464.72 141.65

i 399-08-01 06/05/91 394.88 47.94 346°94 105.75A.1
-=-4
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TABLE A.!. (contd) i

Casing Ele- Depth Water-Table Water-Table
vation,ft to Water, Elevation, Elevation,

Well Date above MSLh) ft ft above MSL m above MSL

699-02-03 06/20/91 47_,14 8'6,47 390,67 119.08
699-02-33A 06/19/91 536.37 132.34 404.03 123.15
699-03-45 06/18/91 504.54 92.65 411.89 125.54
699-08-17 06/19/91 522.44 123,75 398.69 121.52
699-08-25 04/19/91 509.30 109,42 399,88 121,88
699-08-32 06/19/91 554,39 153,99 400,40 122,04
699-09-E02 06/20/91 418.09 45.92 372.17 113.44
699-10-54B 06/12/91 516.20 103.05 413.15 125.93
699-10-E12 06/05/91 430.86 73.22 357.64 109.01
699-11-45A 06/12/91 578.58 166.79 411.79 125.51
699-14-38 06/19/91 514.89 110.11 404.78 123.38|
699-14-47 06/12/91 587,23 175,23 412,00 125.58
699-15-15A 06/_7/91 547.14 148.37 398,77 121.55

| 699-15-26 06/19/91 523.83 122.65 401.18 122.28

699-17-05 06/20/91 433,19 44,86 388,33 118.36
699-17-70 06/18/91 563,18 88,76 474,42 144,60
699-19-43 06/12/91 551,58 147,33 404.25 123.22

I 699-19-58 06/12/91 573.05 154.03 419.02 127.72
699-19-88 06/18/91 644.45 130.99 513.46 156.50
699-20-20 06/19/9'I 505.58 104.34 401.24 122.30

.' 699-20-39 06/12/91 539,98 136,43 403,55 123.00
699-20-E12 06/05/91 437,25 79,22 358,03 109.13
699-21-17 06/19/91 527.31 129,96 397,35 121,11
699-24-01T 06/20/91 4_5.54 98.98 376.56 114.78

i! 699-24-33 06/13/91 524.21 121.55 402.66 122.73- 699-25-55 06/06/91 676.55 263.47 413.08 125 91(b)
699-25-70 06/12/91 629.78 181.68 448.10 136.58
699-26-15A 06/19/91 442.64 44.18 398.46 121.45
699-26-89 06/18/91 653.08 180.59 472.49 144.01
699-27-08 06/21/91 465.67 71.44 394.23 120.16
699-28-40 06/13/91 559.44 156.26 403.18 122.89
699-28-52A 06/06/91 684,67 279,91 404,76 123,37 (b)
699-29-78 06/12/91 647.05 184.30 462.75 141.05

699-31-31 06/13/91 529,32 126,62 402,70 122,74

699-32-22A 06/13/91 517.55 116,76 400.79 122.16
699-32-43 06/27/91 516,62 113,27 403.35 122.94
699-32-62 06/07/91 707,09 278,29 428.80 130.70
699-32-70B 06/07/91 666.68 215.66 451.02 137.47

i 699-32-72 06/07/91 668.16 215.01 453.15 138.12

!

699-32-77 06/07/91 653,74 192,71 461,03 140.52
699-33-56 06/06/91 717,03 312.56 404,47 123 28 (b)
699-34-39A 06/13/91 537,07 133,80 403.27 122,92
699-34-41B 06/27/91 570,89 167.48 403.41 122.96

! 699-34-42 06/26/91 540.20 136,75 403.45 122,97
I
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TABLE A.I. (contd)

CasingEle- Depth Water-Table Water-Table
vation,ft to Water, Elevation, Elevation,

Well Date aboveMSLh) ft ft above MSL m above MSL

699-34-51 06/06/91 736.76 332.99 403.77 123.07(b) '
699-34-88 06/13/91 632.82 163.57 469.25 143.03
699-35,09 06/21/91 499.83 113.72 386.11 117.69
699-35-66 06/27/91 725.65 286.56 439.09 133.83
699-35-70 06/07/91 693.72 242.74 450.98 137.46
699-35-78A 06/07/91 660.65 194.93 465.72 141.95
699'36-61A 06/07/91 " 748.11 339.84 408.27 124.44
699-36-93 06/18/91 644.77 173.03 471.74 143.79
699-37-43 06/13/91 690.17 285.99 404.18 123.19
699-37-82A 06/07/91 636.75 169.92 466.83 142.29

699-38-65 06/07/91 753.33 323.29 430.04 131.08699-38-70 06/07/91 710.67 258.13 452.54 137.93
| 699-39-39 06/24/91 536.65 123.56 413.09 125.91

699-39-79 06/04/91 673.52 207.15 466.37 142 15(b)- 699-4'0-01 06/04/91 438.71 74.20 364.51 111.10

I 699-40-33A 06/13/91 518.05 106.95 411.10 125.30699-40-62 06/06/91 747.78 341.68 406.10 123.78
I 699-41-23 06/27/91 466.50 68.39 398.11 121.34
:; 699-42-12A 06/21/91 514.27 137.82 376.45 114.74
! 699-42-40B 06/24/91 546.46 123.71 422.75 128.85

_ 699-43-42 06/24/91 566.36 145.19 421.17 128.37

tlp 699-43-89 06/12/91 644.15 177.74 466.41 142.16
699.43-I0406/18/91766.07 267.32 49 .78 152.02
699-44-64 06/06/91 725.60 318.55 407.05 124.07
699-45-42 06/07/91 577.33 160.23 417.10 127.13(b)

| 699-45-69A 06/06/91 725.46 277.75 447.71 136.46

699-46-21B 06/27/91 522.02 130.56 391.46 119.32

I 699-47-35A 06/24/91 476.36 62.31 414.05 126.20
699-.47-46A 06/27/91 580.14 175.38 404.76 123'.37
699-47-60 06/06/91 649.84 246.63 403.21 122.90

699-48-07 06/04/91 384.72 20.95 363.77 110.88
699-48-71 06/06/91 688.15 242.14 446.01 135.94
699-49-13E 06/05/9i 412.72 49.38 363.34 110o75
699,49-28 06/19/91 535.40 141.03 394.37 120.20

| 699-49-79 06/06/91 689.20 232.43 456.77 139.22
699-50-30 06/11/91 528.84 134.28 394.56 120.26

699-50-42 06/11/91 466.84 55.61 411.23 125.34

699-50-53 06/21/91 556.30 153.22 403.08 122.86699-50-85 06/06/91 739.35 283.72 455.63 138.88
699-51'63 06/06/91 571.84 166.38 405.46 123.58
699-51-75 06/06/91 641.51 191.74 449.77 137.09
699-52-19 06/05/91 411.08 47.84 363.24 110.72
699-53-35 06/10/91 530.99 131.70 399.29 121.70
699-53-48B 06/11/91 442.71 38.51 404.20 123.20
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TABLEA.1. (contd)

CasingEle- Depth Water-Table Water-Table
vation,f), to Water, Elevation, Elevation,

Well Date above MSL_ ft ft above MSL m above MSL

699-53-55C 0.6/10/91 _76.08 173.37 402.71 122.75
699-54-Ig 06/05/91 383.60 20.28 363.32 110.74
699-54-34 06/10/91 550.24 140.45 409.79 124.90

i 699-54-37A 06/10/91 534.17 124.79 409.38 124.78
699-54-42 06/11/91 511.49 115,34 396.15 120.75
699-54-45A 06/11/91 494.29 Dry Well - No Measurement

m 699-54-48 06/11/91 457.02 54.34 402,68 122.74

699-55-21 06/05/91 395.96 33.87 362.09 110.37699-55-40 06/10/91 543.13 133.37 409.76 124.89
699-55-44 06/10/91 519.67 124.11 395.56 120.57
699'55-50C 06/05/91 444.43 41.84 402.59 122.71(b)
699-55-70 06/06/91 569.03 136.68 432.35 131.78
699-55-76 06/06/91 583.24 138.86 444.38 135.45
699-55-89 06/06/91 617,43 162.79 454.64 138.57
699-55-95 06/03/91 777_05 311,37 465.68 141.94

i 699-56-43 06/10/91 540.42 131.39 409,03 124.67
699-57-25A 06/05/91 414.57 48.99 365.58 111.43
699-57-29B 06/26/91 416.18 52.49 363.69 110.85
699-57-83A 06/06/91 577.96 144,97 432,99 131.98
699-58-24 06/05/91 418.80 55.54 363.26 110.72

699-59-58 06/03/91 497 77 95.98 '401.79 122 47
699-59-80B 06/06/91 583 25 153.97 429°28 130 84
699-60-32 06/26/91 425.30 61.35 363.95 110.93

!| 699-60-60 06/10/91 512.03 109.46 402.57 122.70

i 699-61-37 06/26/91 442.94 60.96 381.98 116.43

699-61-41 06/26/91 428°92 32.71 396.21 120.76
699-61-62 06/10/91 497.51 94.95 402.56 122.70
699-61-66 06/10/91 522.18 120.19 401.99 122.53
699-62-31 06/26/91 434.12 70.40 363.72 110.86
699-62-43A 06/26/91 432.30 35.76 396.54 120.87

i 699-63-25A 06/04/91 395.15 31.98 363.17 110.69

699-63-51 06/26/91 424.54 24.23 400.31 122.01699-63-58 06/10/91 491.90 90.31 401.59 122.40
i 699-63-90 06/03/91 509.73 107.08 402.65 122.73
i| 699-64-27 06/04/91 414.29 51,11 363.18 110.70

699-64-62 06/10/91 500.25 98.71 401.54 122.39
_ 699-65-50 06/26/91 467.06 66.74 400.32 122.02
I 699-65-59A 06/14/91 506.96 105.58 401.38 122.34

699-65-72 06/03/91 540.28 139.48 400.80 122.16699-65-83 06/03/91 485.63 84.94 400.69 122.13
699-65-95 06/03/91 452.26 47.85 404.41 123.26

! 699-66-23 06/04/91 389.01 21.37 367_64 112.06
699-66-38 06/26/91 436.24 33.46 402.78 122.77g
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TABLE A.I. (contd)
CasingEle- Depth Water-Table Water-Table
vation,f_, to Water, Elevation, Elevation,

-_._a_Well Date above MbL ft ft aboveMSL m above MSL

699-66-39 06/26/91 453.78 47.00 406.78 123.99
+ 699-66-58 06/14/91 503.33 102 11 401.22 122.29
| 699-66-64 06/07/91 505.92 104.72 401.20 122.29
! 699-66-91 06/03/91 467.75 64.80 402.95 122.82

I 699-66-103 06/03/91 463.01 58.11 404.90 123.41• 699-67-51 06/26/91 524.59 124.15 400.44 122.05
i 699-67-86 06/03/91 472.39 71.52 400.87 122.19
I 699-67-98 06/03/91 455.47 50.43 405.04 123.46
li 699-68-I05 06/03/91 451.85 48.43 403.42 122.96

i 699-69-38 06/26/91 424.10 21.85 402.25 122.61
699-69-45(0) 06/26/91 487.18 87.53 399.65 121.81
699-70-23 06/04/91 391.71 23.06 368.65 112.36

!| 699-70-68 06/03/91 526.21 125.47 "400.74 122.15

i 699-71-3006/0,/91400.68 30.26 370.42112.90
699-71-s206/14/91s2304 123.32 399.72
699o71-77 06/03/91 472.28 72.35 399.93 121.90
699-72-706/0/91482s7 8292 3996s 81

699-72-88 06/03/91 4:37,37 32.78 404.59 123.32
699-72-92 06/03/91 452.22 47.34 404.88 123.41
699:73-61 06/1.4/91 531.53 !31.61 399.92 121.90

I _ 699-74-44 06/26/91 445.18 48.38 396.80 120.94

IF 699-74-48 06/26/91 487.18 88.65 398.53 121,47
699-77-36 06/26/91 412.28 36+25 376.03 114.61
699-77-54 06/14/91 480.59 82.94 397.65 . 121.20

| 699-78-62 06/14/91 469.88 73.75 396,13 120.74

i 699-81-38 06/26/91 406,47 26.94 379.53 115.68

I

699-81-58 06/14/91 439.55 44.81 394.74 120.32
699-82-45A 06/17/91 413o73 24,72 389.01 118,57
699-83-47 06/04/91 ;_35.27 46.22 389.05 118 58(b)

699-86-42 06/27/91 409.92 25.09 384,83 117.30

699-87'55 06/14/91 458.63 69.84 388.79 118.50
699-89-35 06/04/91 397.46 21.94 375,52 114.46
699-90-45 06/17/91 422.15 37.14 385.01 117.35

._ 699-91-37 06/04/91 422.93 46.53 376.40 114.73
699-92-49 06/05/91 432.00 47.49 384+51 117,20

i 699-96-49 06/05/91 419.29 35.06 384.23 117.11
699-97-43 06/04/91 421.81 41.32 380.49 115.97
699-S03-25 06/IB/91 523.50 123.96 399.54 121.78
699-S03-E12 06/05/91 397.90 43.18 354.72 108.12
699-S06-EO4D 06/19/91 430.47 57.85 372.62 113.57
699-S06-EI4A 06/05/91 378.29 26.84 351,45 107.12
699-S07-34 06/28/91 527.12 118.96 408.16 124.41
699-S08-19 06/18/91 503.81 106.79 397.01 121.01
699-S12-03 06/10/91 435.52 54.60 380.92 116.10(b)
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TABLEA.1. (contd)

Casing Ele- Depth Water-Table Water-Table
ration,ft to Water, Elevation, Elevation,

Well _ above MSL_! ___ji_;__.__ft above MSL m above MSL

699-SlZ-29 06/18/91 487.68 83,22 404.46 123.28 '
699-$14-20A 06/18/91 492.74 91,88 400.86 122.18
699-S18-EOZA 06/1Z/91 434.85 75,,45 359.40 109.55 (b)
699-$19-11 06/Z4/91 483.74 93,83 389.91 118.84
699-$19-E13 06/05/91 394.51 46.99 347.52 105.92
699-S29-E]2 06/05/91 387.96 41,48 346.48 105.61
699-S30-E]5A 06/05/9] 400.14 54,49 345.65 105.35
699-$31-01 06/17/91 460.00 84,08 375.92 114.58
699-S31-E08 06/17/91 374.75 21.45 353.30 107.69
699-$34-E10 06/13/91 3o2.37 29.23 353.14 107.64
699-$37-E14 06/17/91 408.28 52,,83 355.45 108.34
699-$38-E11 06/17/91 398.60 43.61 354.99 108.20
699-$40-E14 06/17/91 402._5 44.43 358.42 109.25
699-$43-E12 106/17/91 405.60 57_.57 354,03 107.91

. 1199-34-13 06/17/91 394.78 41t!.50 352.28 .u7.37

_ 3099-45-16 06/17/91 408.04 5_).51 349.53 106.54

(a) HSL mean sea level.
i (b) Measuredby WestinghouseHanfordCompany. _'_(_

_m
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TABLE A.2. Water-LevelMeasurementsfrom UnconfinedAquifer Wells North

O and East of the ColumbiaRiver,July - August 1991 (measuredby U.S. Bureauof Reclamation)

Casing Ele- Depth Water-Table Water-Table
vation,ft to Water, Elevation, Elevation,

Well __Date above MSLh) ft ft above MSL m above MSL

08/30 03A01 08/02/91 390 52,2 338 103
09/29 12A01 08/02/91 416 71,6 344 105
09/29 15N01 07/31/91 402 58,5 344 105
09/30 14D01 08/02/91 496 ]20,7 375 114
09/30 14M0] 08/02/91 484 117,0 367 112
09/30 17C01 08/02/91 425 86,6 338 103
09/30 23N01 08/02/91 440 92,0 348 106
09/30 29K01 08/02/91 378 38,5 340 104
10/29 01A01 07/30/91 663 28,4 635 194
10/29 08R01 07/31/91 621 15,2 606 185
10/29 15D01" 07/31/91 615 11,7 603 184
10/29 25A01 08/02/91 498 32.0 466 142
10/29 26A01 07/31/91 496 45,2 451 137
10/29 27C01 07/31/91 484 130,4 354 108
10/29 28B01 07/31/91 504 147,2 357 I09
10/30 04E01 08/02/91 556 16,7 539 164
10/30 05B01 07/30/91 590 12,3 578 176
10/30 05N01 07/30/91 553 29,4 524 160

O 10/30 08F01 08/02/91 538 20,7 517 15810/30 14N01 08/02/91 714 29.4 685 209
10/30 21R01 08/02/91 605 ' 8,6 596 182
11/28 25R02 07/31/91. 860 16,1 844 257
11/29 05D01 07/31/91 917 13,5 904 276_

11/29 14R01 07/30/91 781 23.3 758 231
11/29 16N01 07/3]/91 912 31.3 881 269

11/29 19R01 07/31/91 875 9.9 865 264
- 11/29 24R01 07/30/91 686 29.9 656 200

11/29 26D01 07/30/91 831 37,0 794 242
I 11/30 06N01 07/30/91 852 17.0 835 255
q 11/30 08N01 07/30/91 747 41,1 706 215

11/30 32D01 07/30/91 668 6,6 661 201
= 12/28 11J01 07/31/91 668 34,5 634 193

12/29 15D01 07/30/91 718 28,9 689 210
12/29 25D01 07/30/91 927 25.6 901 275
12/30 18D01 07/30/91 963 21.4 942 287
12/30 30R01 07/30/91 726 8,6 717 219
13/28 03A01 07/30/91 993 9.7 983 300

i 13/28 03N01 07/30/91 967 12.8 954 29113/28 14B01 07/30/91 974 5,2 969 295
13/28 16J01 07/30/91 939 7,6 931 284
13/28 22B01 07/30/91 963 ]0,9 952 290
13/2.8 24D01 07/30/91 951 7,5 944 288=

i
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TABLEA.2. (contd) /

Casing Ele- Depth Water-Table Water-Table
vation, ft to WateP, Elevation, Elevation,

Well _ Date ...... above MSL_! ft ft a_oveHSL m above HSL

13/28 26R01 07/30/91 941 9.7 g31 284
13/28 27Q01 07/30/91 928 10.4 918 280
13/29 10N01 07/30/91 950 48.9 901 275
13/29 20D01 07/30/91 992 7.8 984 300
13/29 32D01 07/30/91 951 16.4 935 285
13/29 36001 07/30/91 771 34.6 736 224
13/30 28D01 07/30/91 892 24.2 868 265
13/30 30H01 07/30/91 857 13.7 843 257
14/25 03E01 08/08/91 675 11.7 663 202
14/25 05N01 08/08/9] 731 33.3 698 213
14/25 10001 08/08/91 640 60.0 580 177
14/25 17A01 08/08/91 687 39._ 648 198

• 14/27 26E01 07/26/91 680 13.0 667 203
14/27 27A01 07/26/91 683 14.7 668 204
14/28 30H01 07/26/91 733 11.9 721 220
14/28 30N01 07/26/91 736 10.3 726 221
14/29 ZIA01 07/30/91 1013 31.0 982 299
14/29 28A01 07/30/91 926 11.3 915 279
15/24 26R01 08/08/91 897 37.8 859 2621,/ s3o,oo8/o8/91B. 823 ...,=

z 15/25 30RO1 08/08/91 811 20.0 791 241 g
15/25 32N01 08/08/91 761 32.5 729 222

" 15/25 34D01 08/08/91 789 38.6 750 229
15/26 30H01 08/08/91 854 30.4 824 251

m

(a) NSL - mean sea level.
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APPENDIXB

WATER-LEVELMEASURMENTSFOR THE HANFORDSITE PROPER,DECEMBER 199_
J

TABLEB._.L. Water-LevelMeasurementsfrom UnconfinedAquiferWells on the
HanfordSite Paper,December 1991 (measuredby Westinghouse
HanfordCompanyexcept as noted)

Casing Ele- Depth Water-Table Water-Table
vation,ft to Water, Elevation, Elevation,

Well _..D.ate above MS4taJ ....ft ft above MSL m above MsL

199-N-27 12/16/91 449.08 60.34 388.74 118.49
199-N-60 12/17/91 461.94 72.69 389.25 118.64
299-W10-13 12/12/91 699.04 234,83 464.21 141.49
299-W18-15 12/11/91 660.76 193.25 467.51 142o50
299-W18-21 12/06/91 668.62 202.02 466.6 142.22
299-W19-01 12/11/91 673.77 204.43 469.34 143.05
399-08-01 12/18/91 394.88 51,76 343,12 104,58
699-39-39 12/13/91 536.65 124.78 411,87 125,54
699-40-39 12/13/91 541,84 129,01 412,83 125,83
699-41-40 12/13/91 545.94 130,97 414,97 126.48
699-42-40B 12/11/91 546.46 125.43 421,03 128,33

699-81-58 12/16/91 439.55 45,28 394,27 120,17699-S31-01 12/20/91 460.00 81.20 378,80 115,46

.ooo699-540-E14 01/03/92 402,85 51,55 351.30 107
1199.-34-13 12/20/91 394,78 41.60 353.18 107 b)
EC-1 12/20/91 362,57 5.40 357,17 108 87(b)

(a) MSL = mean sea level.
(b) Measured by PNL.
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APPENDIXC
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APPENDIXC

_ATER-LEVELMEASURMENTSAT SP_E.CIFIC_HANFORDSITE AREAS,JUNE....Ig91

_i_j,/;._iT_l.216-B-3Pond Water-LevelMeasurementsin UnconfinedAquifer
Wells, June 1991 (measuredby WestinghouseHanfordCompany)

Casing Depth to Water-Table Water..Table
Elevation, Water, Elevation, Elevation,

Well _ ft aboveMSL!a) _ ft aboveMSL m above MSL
z ,_-_,-_o_I,_I_,_,o.o__.,_ _o_._,_.,,

,_-_o._o_, _,_.o_,o,.o,_,,.o,,_._,_- o_j,_j_,,,._,,_., _,_.,,_.o_,_-_,._oo_I,_I_,,_., ,,., _,_._,_._,
l 699-42-40B 06/07/91 546.46 123.83 422.63 128.82
; 699-43-41E 06/13/91 550.86 129.38 421.48 128.47

i

i i
| 6gg.ls.4, 0610,19, S,,.33 ,60.,3 4,,.,0 ,27.,3
| 699-47-35A 06/07/91 476.36 62.43 413.93 126,17

I (a) MSL ,-mean sea level.
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T__BLEC.2. Decommissioned216-U-PondWater-LevelMeasurementsin Unconfined
AquiferWells, June 1991 (measuredby WestinhouseHanford
Company)

Casing Depth to Water-Table Water-Table
Elevation, Water, Elevation, Elevation,

Well .... Date ft aboveMSL (a) ......ft.... ft _bove MSL m aboy=eMSL

299-W10-05 06/04/91 672.31 207.38 464.93 141.71
299-WI0-13 06/14/91 699.04 234.62 464.42 141.56
299-W11-I0 06/04/91 728.89 273.22 455.67 138.89
299-W15-04 06/04/91 662.00 194.95 467.05 142.36
299-W15-15 06/07/91 697.96 231,44 466.52 142.20
299-W15-16 06/07/91 684.89 217.64 467.25 142.42
299-W18-15 06/04/91 660.76 192.99 467.77 142.58
299-W18-21 06/07/91 668.62 201.81 466.81 142.28
299-W19-01 06/05/91 673.77 204.44 469.33 143.05
299-W19-04 06/07/91 715.26 256.24 459.02 139.91
299-W19-14 06/05/91 693.21 230.08 463.13 141.16
299-W21-01 06/07/91 699.26 244.48 454.78 138.62
299-W22-07 06/07/91 687.41 228.41 459.00 139.90
299-W23-11 06/07/91 664.14 199.42 464.72 141.65
699-32-70B 06/19/91 666.68 215.54 451.14 137.51
699-32-72 06/19/91 668.16 214.87 453.29 138.16
699-32-77 06/19/91 653.74 192.66 461.08 140.54
699-35-78A 06/19/91 660.65 194,89 465.76 141.96
699-37-82A 06/19/91 636.75 169.85 466.90 142.31 U
699-38-70 06/19/91 710.67 257.99 452.68 137.98
699-39-79 06/04/91 673.52 207.15 466.37 142.15

(a) MSL = mean sea level.

0
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TABLE C,3. 1100 and 3000 Areas Water-LevelMeasurementsin Unconfined

AquiferWells,June 1991 (measuredby WestinghouseHanfordCompanyexcept as noted)

Casing Depth to Water-Table Water-Table
Water, Elevation Elevation,

Elevation{a)
' ......Well _ __Date f_ above MSL ft f.tabove MSL m above MSL

699-$29-E12 06/17/91 387.96 40.87 347.09 105.79
699-S30-EIOA 06/17/91 392.29 43.48 348.81 106.32
699-$30-EIOB 06/17/91 392.07 42.84 349.23 106.45
699-S30-E15A 06/17/91 400.14 54.53 345,61 105.34
699-$31-01 06/17/91 460.00 84.19 375.81 114.55
699-$31-E08 06/17/91 374.75 21.45 353,30 107.69
699-S31-EIOA 06/17/91 384.57 36.11 348.46 106.21
699-$31-EIOB 06/17/91 383.71 34.68 349.03 106.38
699-S31-EIOD 06/17/91 380.58 31.71 348.87 106.34
699-S31-E13 06/17/91 394.06 46.19 347.87 I06.03
699-S32-EI3A 06/17/91 390.46 42.38 348.08 106o09
699-$32-E13B 06/17/91 394.72 46.56 348.16 106.12
699-$34-E10 06/13/91 382.37 29.23 353.14 107.64
699-S36-E12B 06/17/91 399.04 53.88 345,16 105.20
699-S36-E13A 06/17/91 399.30 44.38 354,92 108.18
699-$37-El1 06/17/91 399.30 44.09 355.21 108.27
699-$37-E14 06/17/91 408,28 52.83 355.45 108.34
699-$38-Ell 06/17/91 398.60 43.61 354.99 108,20

699-S38-E12A 06/17/91 404.95 49.05 355.90 108.48699-$40-E14 06/17/91 402.85 44.43 358.42 109.25
699-S41-E11 06/16/91 401.36 46.88 354.48 108.05
699-S41-E12 06/17/91 401.93 47.76 354.17 107.95
699-S41-EI3A 06/17/91 410.56 53.69 356.87 108.77
699-S41-E13B 06/17/91 410.10 53.18 356.92 108.79
699-$43-E12 06/17/91 405.60 51.57 354.03 107.91
1199-34-13 06/17/91 394.78 42.50 352.28 107.37
1199-41-13C 06/17/91 405.98 49.90 356.08 108.53
3099-45-16 06/17/91 408.04 58.51 349.53 106.54

I 3099-47-18B 06/17/91 374.95 29.85 345.10 105.19
: EC-I 06/17/91 362.57 - 355.95 108 49(b)

W-I 06/19/91 359.78 6.74 353.04 I07161(c)

i

(a) MSL = mean sea level.
(b) Measuredby PNL with a float recorder.
(c) Measuredby PNL.

i
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TABLE C,4. IO0-N Arej Water-LevelMeasurementsin UnconfinedAquiferWells,
' June 1991 (measuredby WestinghouseHanfordCompany) W

Casing Depth to Water-Table Water-Table
Elevation. Water, Elevation, Elevation,

Well _ Date ft above MSL(a) ft ft above MSL m above MSL

199-N-02 06/25/91 459.83 70.36 389.47 118.71
199-N-03 06/25/91 459.45 70.16 389.29 118.66
199-N-04 06/25/91 458.73 68.66 390.07 118.89
199-N-06 06/25/91 460.97 70.10 390.87 119.14
199-N-085 06/25/91 404.57 18.04 386.53 117.81
199-N-14 06/24/91 453.15 65.14 388.01 118.27
199-N-16 06/24/91 456.70 66.23 390.47 119.02
199-N-17 06/24/91 461.20 71.99 389.21 118.63

. 199-N-19o6/24/914s3.9o 6s.73 388.1711s.31
i_ 199-N-20 06/24/91 455 90 67.16 388.74 118.49
| 199-N-21 06/24/91 457 O0 68.31 388.69 118.47

199-N-23 06/24/91 456 30 67.96 388.34 _18 37i 199-N-2So6/24/914zs80 38.85 3e6.gs 1794J&

i 199-N-2zo6/24/91 449o8 s8.96 39olz 11891
199-N-28 06/2¢/91 464 24 73.71 390.53 119 03
199-N-29 06/24/91 465 25 74.69 390.56 119 04

1 199-N-3! 06/24/9! 46263 72.58 390.05 11889
=_ 199-N-32 06/24/91 462 08 71.92 390 16 118 92
i 199-N-33 06/24/91 459 87 69.70 390.17 118 92

1 199-N-34 06/24/91 459 63 69.48 390.15 11892 0
199-N-37 06/24/91 456 12 66.35 389.77 18 80
199-N-39 06/24/91 454.31 64.71 389.60 118.75

199-N-40 456.35 67.02 118.6706/24/91 389.33
| 199-N-41 06/24/91 457.59 68.85 388.74 118.49
=i 199-N-42 06/24/91 455.14 66.11 389.03 118.58

199-N-44 06/24/91 460.70 70.92 389.78 118.80

j 199-N-49 06/24/91 450.72 61.72 389.00 118.57199-N-50 06/24/91 453.36 75.94 377.42 115.04
ill 199-N-51 06/24/91 462.18 75.65 386.53 117.81

i 199-N-52 06/24/91 463.70 73.04 • 390.66 119.07199-N-54 06/24/91 457.51 67.35 390.16 118.92

,_ 199-N-55 06/24/91 457.85 67.70 390.15 118.92199-N-56 06/24/91 458.09 68.33 389.76 118.80
199-N-57 06/24/91 457.76 67.15 390.61 119.06

199-N-59 06/24/91 459.53 68.04 391.49 119.33199-N-60 06/24/91 461.94 70.08 391.86 119.44
199-N-62 06/24/91 463.59 72.93 390.66 119.07

i 199-N-63 06/24/91 466.70 76.02 390.68 119.08

li

" ()= a MSL = mean sea levelg
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TABLE C.4. (contd)
Casing Depth to Water-Table Water-Table

Elevation. Water, Elevation, Elevation,
......Well _Date ft above HSL(a) ft ft above HSL m above HSL

19g-N-64 06/25/91 454.63 64.00 390.63 119.06
199-N-65 06/25/91 456.44 66.14 390.30 118.96
199-N-66 06/25/91 465.25 75.20 390.05 118.89
199-N-67 06/25/91 458.46 69.29 389.17 118.62
HGP(bi 06/24/91 386.90 117.93

i

i HSL-mean sea level.Hanford Generating Plant (River Stage Elevation).
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_ABLE C.5. 300-AreaWater-LevelMeasurementsin UnconfinedAquiferWells,

June 1991 (measuredby WestinghouseHanfordCompany)

Casing Depth to Water-Table Water-Table
Elevation. Water, Elevation, Elevation,

Well _ Date ft aboveMSL_a) ft ft above MSL m above MSL

399-1-01 06/18/91 375.90 , 28 25 347.65 105.96
399-I-02 06/18/91 384.52 38.21 346.31 105.56
399-I-03 06/18/91 384.73 38.50 346.23 105.53
399-I-04 06/18/91 381.11 33.64 347.47 105.91
399-I-05 06/18/91 379.82 33.44 346.38 105.58
399-1-06 06/18/91 373.81 26.82 346.99 105.76
399-I-07 06/18/91 385.63 39.44 346.19 105.52
399-I-08 06/18/91 384.91 38.69 346.22 105.53
399-1-09 06/18/91 384.80 19.41 365.39 111.37
399-I-10 06/18/91 373.65 26.86 346.79 105.70
399-I-11 06/18/91 377.79 31.00 346.79 105.70
399-1-12 06/18/91 384.45 37.90 346.55 105.63

e 399-1-13 06/18/91 388.62 41.98 346.64 105.66
" 399-1-14 06/18/91 383.23 36,25 346.98 105.76
" 399-I-15 06/18/91 379 59 32.49 347.10 105.80

399-1-16A 06/18/91 381 51 35.32 346.19 105.52
399-1-17A 06/18/91 377 47 31.15 346.32 105.56
399-1-18A 06/18/91 390 83 43.29 347.54 105.93
399-1-19 06/18/91 374 64 28.36 346.28 105,55
399-2-01 06/18/91 375 26 29.13 346.13 105,50
399-2-02 06/18/91 375 53 29.34 346.19 105.52

399-2-03 06/18/91 375 44 29.30 346.14 105.50399-3-01 06/18/91 384 43 38,46 345.97 105.45

| 399-3-02 No Measurement
399-3-06 06/18/91 392.85 46.63 346.22 105.53

399-3-07 06/18/91 394.22 48.08 346.14 105.50
399-3-09 06/18/91 387.31 41.39 345.92 105.44

!| 399-3-10 06/18/91 385.40 39.59 345.81 105.40

399-3-12 06/18/91 386.38 40.38 346.00 105.46

399-4-01 06/18/91 395.00 49.29 345.71 105.37
399-4-07 06/18/91 376.99 31.36 345.63 105.35
399-4-09 " 06/18/91 381.40 35.58 345,82 105.41

| 399-4-10 06/18/91 377.59 31.86 345.73 105.38
i 399-4-11 06/18/91 404.53 58.58 345.95 105.45
| 399-5-01 06/18/91 395.60 49.44 346.16 105.51

i 399-6-01 06/18/91 386.93 40.37 346.56 105.63
399-8-01 06/18/91 394.88 48.24 346.64 105.66

, 399-8-02 06/18/91 396.06 49.01 347.05 105.78
399-8-03 06/18/91 393.11 46.17 346.94 105.75

i 699-$19-E13 06/18/91 394.51 46.69 347.82 I06.02699-S27-E14 06/18/91 399.76 54.11 345.65 105.35

| 699-$29-E12 06/17/91 387 96 40 87 347.09 105.79
699-S30-E15A 06/17/91 400.14 54.53 345.61 105.34

| SWS-I (RiverStage Elevation) No Measurement
i

i
I

i (a) MSL = mean sea level.1
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