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Summary

Threewells were drilled in 1990 and1991insupportof PacificNorthwestLaboratory's
Ground-Water_urveillanceProject.Thesewellswereintendedto monitorthe Rattlesnake
Ridgeinterbedaquiferandthedeeperportionof theunconfinedaquiferto determinewhether
ground-watercontaminationemanatingfromtheHanfordSitewas migratingoffsitethrough
theseaquifers.Thisreportdiscusseswellconstruction,iithologiesencountered,andother
datacollectedduringdrilling.At leastthreereportshsvebeenor arebeingpreparedto
discusstheresultsof thiswellmonitoringproject. _'
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II Conversion Table

English units are used as the primaryconventioninthetext,figures,andtables. The
followingconversiontablemaybe usedto convertEnglishunitsto associatedmetricvalues. m

Multiply By To Obtain

inches 2.540 centimeters
feet 0.3048 meters
miles 1.6093 kilometers
gallons 3.7854 liters
gallons/min 0.0631 liters/sec
cubicfeet 0.0293 cubicmeters

b
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Ii Introduction

In 1990 and 1991three wells,699-42-E9A,699-42-E9B,and699-32-22B,wereconstructed
on andadjacentto the HanfordSiteforthe PacificNorthwestLaboratory's(PNL's)Ground-
WaterSurveillanceProject(Figure1). Theconstructionof thesewellswasinsupportof the
U.S. Departmentof Energy(DOE) Quality,Safetyand HealthProgramsDivisionmission.
Environmentalsurveillanceisconductedby PNLto monitorthe effects,ifany,of DOEactivities
to onslteandoffsiteenvironmentalandnaturalresources(DOEOrder5400.1). The primary
objectivein constructingthesewellsisto determineifchemicalandradiologicalconstituents
resultingfromoperationsat the HanfordSitearemigratingoffsitein the RattlesnakeRidge
interbed,anupperconfinedaquifer.Asecondaryobjectiveisto determinethe verticalgradient
acrossthe basaltunitconfiningthe RattlesnakeRidgeinterbed.

Theuppermostconfinedaquiferis containedinthe RattlesnakeRidgeinterbedbetween
two membersof theColumbiaRiverBasaltGroup,the ElephantMountainandPomona
Members.Twoof thethree wells,699-42-E9Band699-32-22B,werecompletedinthe
RattlesnakeRidgeinterbedwhilethe thirdweil,699-42-E9A,wascompletedinthesediments
immediatelyabovethe basalt. Wells699-42-E9Aand699-42-E9Bare locatedapproximately
1O0ft apart,onthe eastsideof theColumbiaRivernearSavageIslandanddirectlyacrossthe
riverfromthe highestreportedconcentrationof tritiuminthe unconfinedaquifer.Well699-32-
22B is locatedon theHanfordSiteapproximately5 mileseastof the200 EastArea. The
locationof thiswellis downgradientof reportedcontaminationin the RattlesnakeRidge
hydrogeologicunitatwells699-42-40Cand699-47-42(Earlyet al. 1986;Jaquishand Bryce
1989). Well699-32-22Bis locatedapproximately50 ft southof well699-32-22A,whichmonitors
the uppermostunconfinedaquiferdischargingto theColumbiaRiver.Thislocationwas
chosento take advantageof well699-32-22Aforanalyticaland waterlevelcomparisons
betweenthe two aquifers.

Scope

This reportprovidesa summaryof thedrilling,wellcompletion,welldevelopment,geology,
geophysicallogs,andanalyticalresultsof chemicaland radiologicalanalysesof ground-water
samplescollectedduringdrilling.A companionreportdiscussesthe hydrologictestingof
thesewellsandtheir results(Spane1992).
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Figure 1. Savage Island Well Location Map



Methodology
,,

PNLsupervisedthe drillingand installationof the wellsandKaiserEngineersHanford(KEH)
providedcontractmanagementof thedrillingsubcontractors.Undercontractto KEH,Basin
andRangeDrillingCompanyofSpanishFork,Utah,drilledandconstructedwell699-42-E9A,
andJensenBrothersDrillingCompanyof Eugene,Oregon,drilledandconstructedwells699-
32-22Band699-42-E9B.

GeologicsampleswerecollectedanddescribedinaccordancewithPNLprocedures(PNL
1989). Geologicsampleswere collectedfromeachwellat 5-ftintervalsor at majorchangesin
lithology,and describedon geologists'logsalongwithdailyactivitiesat thewellsite. These
logs,thefieldas-builtdiagrams,andwell-completionsummariesarepresentedinAppendixA
foreachof the wells. Figure2 providesa keyto thecomputer-drawnas-builtdiagrams
includedwiththe discussionof eachweil. Inadditionto a fielddescriptionof the lithology,two
pintjarswere collectedateach sampledepthforarchivalinthesamplelibraryat the2101-M
buildingin the 200 EastAreaofthe HanfordSite. Geophysicallogswererunon eachofthe
wellsto help identifygeologicunits,diameterof the borehole,andzonesof waterinflow.Table
1 liststhetypesof logsandthe intervalloggedforeachof thewells. Thegrossgammaand
caliperlogsareprovidedinAppendixA withtheirrespectivegeologiclogs. Table2 providesa
summaryof wellconstructioninformationforeachof thewells,including699-32-22A. Design
FieldChangesand NonconformanceReportsareprovidedinAppendixB.
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O 1. of Geophysical Logs Run for Each Well
Table Ust

Well Number Date Probe Type Interval Logged (ft)=

699-42-E9A 1214190 _GAMMA 0.5 - 138.3
" 1211 31.90 GROSSGAMMA 1.0 - 230.6
" 12/14/90 "rEMPERA'RJRE 0.0- 230.0
• 12/1 4/90 CALIPER 90.0 - 228.0
• 1 2/I 4/90 _GAMMA 130.0 - 230.3

699-42-E9B 2/28/91 CAUPER 4.9 - 227.3
" 2/28/91 SP&ll 0.0- 227.0
• 2/28/91 GFL3SSGAMMA 0.0- 227.0
" 2/28/91 SONICBOND 30.0- 222.0
" 2/28/91 "rE]vPERA'R.FE 0.0- 227.0
• 3/4/91 _GAMMA 1.4- 228.6
• 3/7/91 SONICBOND 2.6- 195.0
" 3/1 8/91 GFE)SSGAMMA 200.0 - 284.8
• 3/1 8/91 CALIPER 220.0 - 284.8
" 3/4 8/91 MAGNETIC 220.0 - 284.0
" 3=_'_8/91 SP&II 220.0 - 284.1 -
" :3/25/91 CALIPER 0.0 - 353.0
" 3/25/91 SP&R 0.0- 352.3
" 3/25/91 GROSSGAMMA 209.8- 353.7
" 3 / 2 7/91 _ GAMMA 320.0 - 388.0
" 3/27/91 CAUPE_ 220.0 - 387.0
" 3/27/91 SP&R 225.0 - 387.4
" 3/27/91 MArC 215.0- 387.1

699-33-22B 5/20/91 CALIPER 4.4 - 648.0
" 5/20/91 _GAMMA 2.6 - 656.0
" 6/1 8/91 _GAMMA 620.0 - 838.5
" 6/1 8/91 CAUPER 620.0 - 837.0
" 6 / 1 8/91 TEMPERA'R.II_ 500.0 - 837.0
" 10/1 8/91 C.-4::K)SSGAMMA 2.6 - 831.0
" 1d/1 8/91 CALIPER 4.1 - 829.0
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Discussion

Well 6_-42-E9A
0

Drilling Operations

Well699-42-EgAwasdrilledusinga BucyrusErie22-Wcabletooldrill;,,__ rigusingthe drive
barrel,split-spoon,and hard-toolmethods.Drillingoperationsbeganon November12, 1990,
and continueduntilDecember12, 1990. Thewellwas drilledto a finaldepthof 233 ft below
landsurface(bis)at the top ofthe ElephantMountainMemberbasalt. Temporarycarbonsteel
12-in.diametercasingwas placedfromthe surfaceto a depthof 15.5ft. Temporary10-in.
casingwasplacedfrom the surfaceto 139.7ft, andtemporary8-in.casingwas placedfromthe
surfaceto 194.91ft.

Sediment Sampling

Lithologicsadiron)htsampleswerecollectedat 5-ftintervalsintwopintjarsfrom the surface
to the finaldepthofthe weil. Inaddition,split-spoonsedimentsampleswerecollectedover
approximately2-ft b_te_alsin a few locations.The locationsofthe split-spoonsamplesare
identifiedin the samplingmethodcolumninFigure3. Split-spoonsamplescollectedfrom this
boreholewereusedfora varietyof analysesand measurementsincludingmicrobiology,
hydraulicconductivity,sievesize,andbackgroundse_iimentchemistry.

VerticalHydraulicConductivityMeasurements

Laboratoryverticalhydraulicconductivitywasdeterminedfortwosplit-spoonsamples
collectedat 43.3 ft andfrom 149.5to 151.2ft. The uppersamplewasa sandygravel,packed
intothetestcylinderat a densityof 1.78 g/cre3andhadan averagehydraulicconductivityof
4.6 E-3cm/sec. The lowersamplewasa sandymudwith20% veryfinesandthat was tested
withinthe samplecollectiontubeandhadan averagehydraulicconductivityof 1.0 E-6 cm/sec.

BackgroundSediment Samples

li_ h_lpdeterminebackgroundlevelsofvariousconstituentsin soilat the HanfordSRe,soil
sampteswerecollectedbyWestinghouseHanfordCompanypersonnelinthe unsaturated
zone. The resultsfrom theseandothersamplesare providedinDOE(1992).

7
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Microbiology Samples

Microbiologicsamplingof twosplit-spoonsampleswasperformedwithintheRingold
Formation.Thesesamplelocationsare identifiedon Figure3 bythe "MB"inthesample
methodcolumn. Specialsamplingprocedureswerefollowedto assureasepticsampling
conditionsto reducetheriskof contaminatingtheSampleswith microbes.The resultsof these '
sampleshavenotyet beendocumented.

Basalt Samples

Basaltsamplesweresentto Dr.PeterHooperofWashingtonStateUniversityforX-ray
fluorescenceanalysisanddeterminationof basaltflowstratigraphy.Aliof the sampleswere
identifiedas basaltfromthe ElephantMountainMember.

Ground-Water Sampling During Drilling

Duringdrilling,ground-watersampleswerecollectedfornitrateandtritiumto determine
whethercontaminationexistedinthe ,nconfinedzone,and ifso,to definethe specificcontami-
natedhydrogeologicunit(s). The resultswerealsoto beusedto helpdeterminethe comple-
tion interval(s).ThesesampledepthsandresultsarepresentedinTable3. Nosignificant
zonesof elevatedconcentrationsof eithertritiumornitratewereidentified. Becauseno con-

taminationwasobserved,thesecondaryobjectiveof determiningthe verticalgradientthrough

O the basaltunitwasusedin choosingthe two completionintervals.

Completion

Thewellwasinitiallycompletedat two intervals,oneatthe bottomof the boreholelocated
justabovethe basaltsurface(699-42-E9AP)andtheotherat the topof the unconfinedwater
table(699-42-E9AO).Formoredetailedcompletioninformation,an as-builtdiagramofthewell
isshowninFigure3, andthegeologists'logsareprovidedinAppendixA.The deepercomple-
tionwas constructedof 3oin.diafiberglasscasingandscreenwith a 0.08-in.wallthicknessand
a screenedintervalfrom220.25and231.25ft bis. Theshallowcompletionwas constructedof
2-in.diaPVCcasingwitha 20-slotscreensetfrom21.1to 41.5 ft bis. The annularseals
outsidethe twopermanentcasingsare shownin Figure3 andarespecificallylistedonthewell
completionsummaryinAppendixA. Eachof the screenedintervalswassurroundedbysand
packandsealedofffrom the otherby bentoniteslurryandpellets.The annularsealmeetsthe
WashingtonStatecodesformonitoringwells0NAC173-160). Protectivecasingand
guardpostswereinstalledatthe surface,alongwitha lockingwellcap. A brassmarkerwas
installedinthe concretedpadandwasstampedwiththewellnumber,whichwas alsostenciled
on the protectivecasing.



A
Table 3. Ground-Water Analytical Resultsfor Well 699-42-E9A

Dite Drill Depth (ft) Open Interval (ft) Nitrite (ppm) (e) TrlUum (pCI/L) (b)

11/1 5/90 44 43.5. 44.0 1 <500
11/26/90 50 43.5 - 50.0 1.26 <500
11/27/90 85 43.5 - 85.0 1.26 <500
12/3/90 115 94.3 -115,0 1 <500
12/4/90 145 138.0 -145.0 0.4 <500
12/5/90 180 None 1.64 <500

12/1 0/90 205 195.0. 205.0 0.4 <500
12/1 1/90 230 195.0 - 230.0 6 <500
12/1 3/90 239 195,0 - 239.0 6.4 <500

(a) Nitratedetectionlevel Is 0.2 ppm.
(b) Tritiumdetectionlevel Is 437 pCVI.

Well development and a pumping test were attempted in the deeper completion. The water
level rapidly drew down to the level of the pump intake and the pump stopped. Althoughthe

: water level came back up after the pump stopped, the pump would not work. When efforts
were made to pull the pump out of the weil, it was found that the fiber glass casing had col-
lapsed inward. There were at least two tight spots in the casing at 157 and 176 ft, and one
hole in the casing was verified by a downhole camera at 157 ft. The pump used during the well
development/pumping test could not be removed from the well because of the collapsed
casing at 157 ft.

The manufacturer'sspec_l;:;auonsfor the casing strength and size were rated to be com-
patible withthis application. A Nonconformance Report (PNL-91-002) details the occurrence of
the casing failure (Appendix B). The deeper completion (699-42-E9AP) was abandoned by
pushing the pump down the well to 220 ft bis and the 3-in. casing was filledwith volclay grout.
The well was completed on January 10, 1991. The shallowcompletion (699-42-EgAO) remains
as a functioning monitoringwell at this site.

Development/Aquifer Tests

Followingcompletion of the weil, the shallow completionwas developed by overpumping
on January 23, 24, and February 5, 6, and 7. A Hydrostar pump was used for the well devel-
opment. The discharge rate ranged from 5 to 7 gpm. The initialturbidity readings were off the
scale of the turbidimeter at 1O0 NTU. A final turbidity reading of 14 NTU was reached following
approximately 40 hours of pumping. The inabilityto clean the water to a lower NTU level
resultedfrom the fine-grained nature of the sediment matrixover the screened interval.

10 O



e Twoaquifertestswerescheduledfor theborehole:a slugtestnearthe intervalto bescreenedanda pumpingtestinthe screenedintervalof thedeepercompletion.Theslugtest
was performedintheopenboreholeoverthe195-to 232-ftinterval.Theresultsare discussed
inSpane (1992). Thepumpingtestwasnotcompleteddueto failureof the pumpandcollapse
ofthe deepercompletion'scasing.

Well 699-42-E9B

Drilling Operations

Drillingof well699-42-E9Bbegan on February14, 1991,and wascompletedon April10,
1991. The wellwasdrilledbyJensenBrothersusinga SpeedstarSS-15Iii rotarydrillingrig
withboth mudandairrotaryand an air percussionhammer.Airrotarydrillingandsampling
wasconductedfrom0 to 40 ft and from354 to 390 ft. Mudrotarydrillingandsamplingwas
conductedfrom 40to 230 ft. The air percussionhammerwasusedto drillthroughthebasalt,
from 230 to 354ft. ThewellwasdrilledthroughtheElephantMountainMemberintothe top of
the PomonaMemberofthe ColumbiaRiverBasaltGroupat a depthof 390 ft. The wellmoni-
tomthewater-bearingzonebetweenthe twobasaltflows. Groundwaterwasinitially
encounteredat 28 ft. Finaldepthto waterwas22ft. Aquifertestswereperformedon the zone
betweenthe two ElephantMountainflows(theinterflowzone)betweenMarch18 and19, 1991,
andon the completioninterval(i.e.,the RattlesnakeRidgeinterbed/interflowzone)on
April18, 1991. Thespecificdetailsandresultsof thesetestsarediscussedin Spane(1992).

e Sample Collection

Geologicsampleswerecollectedevery5 ft or at majorchangesin lithology.Sediment
sampleswerecollectedfrom theair rotaryandtheairpercussiondischargelinewitha sieve.
Consequently,someof the finer-grainedmaterialswereprobably lostbybeingwashedthrough
the sieve. A similarproblemoccurredwiththemudrotarysamples.Duringmudrotarydrilling,
thesedimentswerecollectedfromtheendoftheshakertable,a largescreenthat thedrilling
mudflowsacrossandthroughwhilethe largersedimentparticlesfalloffthe farend. Mostmud
rotarysampleshadto bewashedto removeexcessdrillingmudbeforethesedimentscouldbe
viewed;thisalsoremovedsomeof thefiner-grainedsedimentparticles.On a fewoccasions,
no samplewascollectedbecauseof poormudreturnsor becausethesamplewaspulverized
intosuchsmallparticlesthattheywashedthroughthesieveorshakertable. Samplesare
describedinthegeologists'logsinAppendixA, andaresummarizedin Figure4.

Ground-watersampleswerecollectedas timeseriesduringthe twoaquifertestsperformed
on March19 andApril18, 1991. Altogether,ninesampleswereanalyzedfor ICP metals,
tritium,bicarbonate,carbondioxide,andanionsfromthe Marchtest;thesameconstituents
were analyzedforsixsamplescollectedinApril(Table4). The lastsamplefromeach aquifer
testwasalsoanalyzedfor iodine-129. Iodineconcentrationsare somewhatelevatedcompared



Figure4. As-BuiltDiagramforWell699-42-E9B
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Table 4. Ground-Water AnalyticalResults for Well 699-42-E9B(=)

TIImo • 20:09 21:00 22:15 23:23 0:56 2:30 5:00 9:00 11:30 D_ocUon

Dote. 3/18/91 3/18/91 3/18/91 3/18/91 3/19/91 3/19/91 3/19/91 3/19/91 3/19/91 Breit

Nltlldo (pl)m) <0.2 <0.2 <0,2 <0.2 <0.2 0.95 0.81 1.33 <0.2 0.2
C=,'bonOloxlde (rag/L) NA NA NA NA NA NA NA NA NA 0,01
Btcarbomdt (mo/L) NA NA NA NA NA NA NA NA NA 0.03
B_on (mg/l.) NA NA NA NA NA NA NA NA NA 0.01
Calcium (Ing/t) NA NA NA NA NA NA NA NA NA 0,002
CltmmkJm(mg_.) NA NA NA NA NA NA NA NA NA 0.01
Copper (mo/t) NA NA NA NA NA NA NA NA NA 0,002
Iron (rag/L) NA NA NA NA NA NA NA NA NA 0.01
9odlum (mo/L) NA NA NA NA NA NA NA NA NA 0,2
M_mmum(mWL) NA NA NA NA NA NA NA NA NA 0.o8
Mangamme (mg/t.) NA NA NA NA NA NA NA NA NA 0.005
Nk:kel (mg/t.) NA NA NA NA NA NA NA NA NA 0.02
Polmelum (rag/L) NA NA NA NA NA NA NA NA NA 1,5

(mg/_ NA NA NA NA NA NA NA NA NA 0.001
81ivor (mg/l.) NA NA NA NA NA NA NA NA NA 0.01
Cadmium (mg/t.) NA NA NA NA NA NA NA NA NA 0.005
Cobalt (rag/L) NA NA NA NA NA NA NA NA NA 0.02
Molybdenum(rag/L) NA NA NA NA NA NA NA NA NA 0.02
Lead (rag/L) NA NA NA NA NA NA NA NA NA 0.05
Zinc (rag/L) NA NA NA NA NA NA NA NA NA 0.02
Flouotde(ppm) NA NA NA NA NA NA NA NA NA 0.2
Chlo_le (Fix,) NA NA NA NA NA NA NA NA NA 0.2
Phosphate (PI_) NA NA NA NA NA NA NA NA NA 0.2
8uffale (ppm) NA NA NA NA NA NA NA NA NA 0.2
Iodkw (E-6 pCi/L) NA NA NA NA NA NA NA NA 309,071 (b)
TrlUum (pCI/L) NA NA NA NA NA NA NA NA <500 500
Volatb Orgmnl_ Ali volatlteotgank_ wore below detection Nm_.

Time • 13:20 15:05 17:00 19:00 21:00 23:30 Dotectk)n

DMe• 4_18/9t 4/18191 4118/91 4118191 4,/,18191 4118191 Umlt
-.

NltlrMe (ppm) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0,2
CaobonOloxJde(mo/L) 10,5 8 4.8 7.3 5.3 8.8 0.01
Blcgut_nate (mo/L) 143 147 150 145 150 142 0.03
Boron (mg/l.) 0.05 0.12 0.12 0.05 0.1 0.09 0.01
Calcium (mg/t.) 5.82 8.04 5.82 5.92 5.87 5,84 0,002
Chrolnlum (mo/L) <0.01 <0.01 <0,01 <0.01 <0.01 <0.01 0.01
Copper (rag/L) <0.002 <O.002 <0.002 <0,002 <0.002 <0.002 0.002
iron (rag/L) 0.04 0,O3 0.03 0.04 0.04 0.19 0.01
8od_m (mo/L) 77.4 80.4 78,8 81.3 80.1 78.5 0.2
Maonoelum (mo/t) 1.3 1.37 1.39 t.42 1.4 1.39 0.08
Mamganooe(mo/L) 0,009 0,008 0.007 0.007 0.008 0.007 0.005
Nk:kel (rag/L) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02
Potimekl_ (mo/t) 10 10.4 9 8.7 10.7 9.3 1.5

(lng/L) 0.014 0.014 0.014 0.012 0.014 0.014 0.001
(rag/L) <0.01 <0.01 <0,01 <0.01 <0.01 <0.01 0.01

Cadmium (rag/L) <0.05 <0.005 <0.005 <0,005 <0.005 <0,005 0,005
Oot_t Owg/L) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0,02
MatybOenum (mo/L) 0,04 0.05 0.05 0.05 0.05 0.05 0.02
Lead (rag/L) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05
Zlnc (mO/tj 0.08 <0.02 0.02 <0.02 <0.02 0.02 0.02
Flouddo (Pm) 1.5 1.58 1.57 1.55 1.54 1.55 0.2
CModde (Pm) 20.6 . 20 19.8 19.8 19,2 19.2 0.2
Phool_dde (ppln) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2
Sulfide (Pl)m) 44 43.7 43.6 43.7 43.6 43.7 0.2
Iodine (E-6 pCI/L) NA NA NA NA NA 522.738
Tritium (pCI/L) NA NA NA NA NA <500 500
VolaUleOrgank_ NI _ oegan_s were betow detection llml_l.

O (li) SampmwirecoOOoctedovwUmodu_ngpumplnotom.
(b) Oupllcadoeample moult: 317.010, 1 3

m



A
to offsiteconfinedaquifers.The sourceoftheelevatedconcentrationsis unclearand
resarnplingis scheduled.

Completion
J

Figure4 showstheas-builtdiagramforwell699-42-E9B,includingconstructioninformation
andgeology. Copiesof theweilcompletionsummary,fieldas-builtdiagrams,andgeologists'
logsare includedinAppendixA. A summaryof the wellcompletioneffortsisdescribedhere.

Temporary16-in.carbonsteelcasingwasplacedto a depthof 39.6 ft. Permanent10-in.
carbonsteelcasingwas placedto a depthof 231.45 ft andsealedin placewithcementgrout.
This methodinvolvedattachinga floatshoeto thebottom of the casing. Cementgroutwas
pumpedthroughthisshoeand upthe annulusto the surface,permanentlycementingthe
casingin placeandsealingofftheunconfinedaquifer.The unconfinedaquiferhadto be
isolatedbeforeddllinganydeeperto preventcommunicationbetweenaquifers.The open
boreholepenetratingthe basalt belowthe 10-in.casingwasfilledwithcementgrouttwice and
redrilledwitha smallerbitto providean additionalseal againstaquiferintercommunication.
These cementedzoneswerefrom205.6 to 285 ft, and262 to 354 ft. Permanent6-in.carbon
steelcasingwas setat a depthof 354 ft. Atelescopingstainlesssteel 10-slotscreenwitha 5-ft
stainlesssteel blankwitha packeron top andnominaldiameterof 6 in.wasplacedfrom354to
384 ft.

Thescreenedintervalwassurroundedbya sandpack. The remainderof the boreholewas
sealedwithbentoniteslurryandcementgrout(seeFigure4 andAppendixA). To protectthe
weil,a concretepad0.5 ft abovegroundto groundsurface, an8-in.protectivecasing,andfour
guardpostswereinstalled.A brassmarkerwas stampedwiththewellnumber,whichwas also
stenciledon the casing.

Deviationsurveyswererunat approximately110, 200, and325 ft, andaliwerewithinthe
requirementsof beingno morethan I degree/50ft offof thevertical.The lastdeviationsurvey
showeda deviationof 1.9 degreesover325 ft. The wellwasconsideredcompletedand
acceptedonApril10, 1991.

Development/Aquifer Tests

Afterthescreenandannularseal fillwereinstalled,the wellwasdevelopedusinga 1 1/2-hp
submersiblepumpwitha checkvalvesetat 80-ftdepthpumpingat approximately30 gpm.
The wellwas developedcontinuouslyfor3 hoursinthisconfiguration,and then periodically
withthe pumpbeingturnedoff andon over 1 1/2 hoursto surgethe weil. The.waterwas
dischargedto the groundapproximately1000ft to thesouth. The pumpwasthen setat a
depthof 350 ft,witha flowrateof from 43 to 45 gpm andpumpedfora littleoveran hour,
pumpinga totalof 2025 gal. Turbiditywas measuredduringthe development:andwentfroma



highof over15 NTUto 0.8 NTU. Thedevelopmentpumpwaspulledout, andthe3/4-hpsubmersiblesamplingpumpwasinstalledon February19, 1992,withthe inletat340 ft.

Well 699-32-22B

Drilling Operations

Well 699-32-22Bwasdrilledusinga SpeedstarSS-15 IIIrotarydrillingrig. The air rotary
drillingmethodwasusedfromdepthsof 0 to 101ft and from 655.7 to 841.5 ft. The mudrotary
drillingmethodwasusedfrom 101to 655.7 ft. Drillingbeganon April11, 1991,andcontinued
untilJune17, 1991,whena totaldepthof 841.5ft wasreached.

Duringdrilling,a 16-in.carbonsteelcasingwasusedto a depthof 87.9ft. Nocasingis
neededwhendrillingwithmudrotarybecausethe mudissufficientlydenseto keepthebore-
holeopen. The boreholewasadvancedto a depthof 655.7 ft withinthehard,denseportionof
the ElephantMountainMember.Atthispoint,an unsuccessfulattemptwasmadeto remove
the 16-in.carbonsteelcasing. A casingcutterwasthenusedto cutthe casingat22.2 ft bis,
andtheupperportionof thecasingwasremovedafterinstallationofthe 10-in.casingto
ensurethat a propercementgroutsealcouldlaterbe installed.Permanent10-in.carbonsteel
casingwas installedfromthesurfaceto 655.4ft anda floatshoewas attachedtothe bottom of
thecasing. Cementgroutwas pumpedthroughthisshoeand up theannulusto thesurface,
permanentlycementingthe casinginplaceandsealingoffthe unconfinedaquifer.The uncon-
finedaquiferhadto be isolatedbeforedrillinganydeeperto preventcommunicationbetween
aquifers.Thezonepenetratingthe basaltandbelowthe 10-in.casingwasfilledwithcement

_ groutandredrilledwith a smallerbitto providean additionalseal againstaquifer
intercommunication.

Sample Collection

Sedimentsampleswerecollectedfromtheair rotarydischargehosewitha sieve. Conse-
quently,someof thefiner-grainedmaterialswereprobablylostby beingwashedthroughthe
sieve. A similarproblemoccurredwhensamplingduringmudrotarydrilling.Thefiner-grained
particleswerelostthroughthe shaleshakerorwhenwashedto removedrillingmud. Occa-
sionally,no samplescouldbe collectedbecauseof lossof airor mudcirculation.Addinglost
circulationmaterialto theboreholeduringmudrotarydrillingto preventlossof mudto the
formationalsopreventedsamplecollection.Lostcirculationmaterialthatwasusedincluded
cedarchips,cellophane,orpaper. Samplesaredescribedon the geologists'logs(Appen-
dixA) and includedin Figure5.

"13me-seriesground-watersampleswerecollectedduringpumptestingof the Elephant
Mountaininterflowzoneat686 ft bis. Theywereanaly_edfornitrateandtritium.Aliresults
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Table 5. Ground-WaterAnalytical Resultsfor Well 699-32-22B

Time ,_ 8:15 10:20 14:00 17:30 10:10 13:50 Detection
Dlte • 6/1191 6/11Sl 6/1191 6/1/91 6/13/91 9/30/91 Limit

Nitrate (Pl)m) <0.2 <0.2 <0.2 <0.2 <0.2 NA 0.2
FIourlde(Pl)m) NA NA NA NA 1.16 NA 0.2
Chloride(Ppm) NA NA NA NA 23.9 NA 0.2
Phosphate(Pl)m) NA NA NA NA <0.2 NA 0.2
Sulfate(ppm) NA NA NA NA 36.8 NA 0.2
Tritium(ICI/I) <500 <500 <500 4110(8) NA <500 500

- Iodine(E-6 ICI/L) NA NA NA 138.604(b) NA NA

(8) Thisresultwas dueto en8rmlytlcalproblem.Well wasrasampledIn Septemberto confirmthe result.
(b) DupllostesampleremJIt:143.008.

were below detection limitsexcept for one tritium result (Table5). The high amount of tritium is
thought to be due to an analytical problem, since a resample on September 30, 1991, showed
levelsbelow detection limits. Iodine-129 was analyzed for in the last time-series sample. The
levels detected are within the previouslyreported range for offsite confined aquifers; however,
because of concern over concentrations observed at well 699-42-EgB, resampling has been
scheduled. One sample was collected from within the lower Elephant Mountain flow at 712 ft
bis where water appeared to be coming into the borehole from the contact between the
entablatureand colonnade. This sample was analyzed for anions but not for tritium. No

e samples were collected from the second pump test of the Rattlesnake Ridge Jnterbedbecausethe test was terminated early.

Completion

Figure 5 shows the as-built diagramfor well 699-32-22B, includingconstruction information
and geology. A copy of the well completion summary, field as-built, and geologists' logs are
included in Appendix A. A summary of the well completion effortsfollows.

During the initial installationof the permanent 6-in. casing, a 699-ft-long section of casing

and tremie pipe fell to the bottom of the hole. The cable that was suspending the casing in the
wellwas attached to pairs of centralizerswelded to the outside of the casing. The casing was
dropped when one of the centralizers broke off. Aliof the casing was recovered, but 84 ft of
tremie pipe could not be retrieved. The undamaged sections of casing were reused and the

casingwas reinstalledto a depth of 780.9 ft, where a tight spot in the borehole prevented
deeper placement. A 5 7/8-in.-dia drill bit was used with air rotary to drillthrough this tight spot
from 780.9 to 836 ft. During the redrilling,evidence of the lost tremie pipe was not seen until a
depth of 836 ft was reached. The 6-in. permanent casing was installed down to the bottom of
the basalt at a depth of 821 ft. A 5.5-in. (outside diameter) telescoping stainless steel 10-slot
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screenwasinstalledfrom774.6 to 836 ft. A neuprenepackeroutsidethe topof thescreen
provideda seal againstthe insideof thepermanentcasing. The6-in.casingwasthen
backpuiledto 778.7ft to fullyexposethescreen.

Annularsealmaterialsthatwereadded includedsilicasand,bentoniteslurry,cementgrout,
and bentonitecrumbles(see Figure5 andAppendixA). Annularsealmaterials(except
granularbentonite)wereplacedinthewellviaa waterslurrythat waspumpeddowna tremie
pipe locatedon theoutsideof the casingin the boreholeannulus. A 5-hpsubmersiblepump,
set insidethecarbonsteelcasingat a depthof 504 ft, pumpedwaterfromthewellto facilitate
settlingof the sandpackandto mixwithbentoniteto makethe bentoniteslurry.

Silicasandwesplacedaroundthe outsideof thescreenas a filter.The depthto thesand
was difficultto measureduringsandpackinstallationbecauseof the depthanda possible
restrictionbetweentheformationwallandthescreenat approximately806 ft. The sandpack
was placedfrom 761 to 836 fl usinga totalof 11.80ft3of silicasend. Waterwaspumpedfrom
the wellat a rateof 20-30gpm duringinstallationof thesandpack. Asmallportionof this
water (approximately2 gpm)wasrecirculatedbackdownthe annulusviathe tremiepipeto
facilitatesandmovementdownto the bottomoftheborehole.Approximately20,000galwere
pumpedfrom thewellduringinstallationof the sandpack. Waterthatwasnotrecirculated
back to thewellwasdischargedto the groundsurfaceat approximately1000 ft fromtheweil.
Inaddition,approximately9000 gelwerepumpedafterplacementof thesandpackandbefore °
installingthe bentoniteslurryseal inorderto =settle=thesandpack. Typically,thewater
appearedturbidfora few minutesafter thepumpwas turnedon andthen cleared.

To protecttheweil,a concretepad,10-in.protectivecasing,and fourguardpostswere-

installed. A brassmarkerwasstampedwiththe wellnumber,whichwasalso stenciledon the
wellcasing.

Deviationsurveyswererunapproximatelyevery100ft, and aliwerewithinthe requirements
of beingno morethan 1 degreel50ft offthe vertical.

Development/Aquifer Tests

The wellwas initiallydevelopedduringplacementof theannularsealmaterials,with
approximately29,000galof waterpumpedfromthe wellduringinstallationof thesandpack
and another600 gal pumpedduringplacementof the bentoniteslurry.

Tofurtherdevelopthewellandto testthe hydraulicpropertiesof theaquifer,a constant
dischargetestwasattemptedon September30, 1991. Duringthe first4 minof pumping,the
waterwas a lightgreencolor,whichwasthoughtto resultfrom greenishclayswithinthe
RattlesnakeRidgeinterbed. Afterthe first4 min,thewaterbecamea veryturbidlightbrown.
After 30 minof pumping,thewellstoppedproducingwater.The pumpingratewas
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approximately31 gpmforthisportionof the test. Thepumpwasrestartedafter30 minbut
dischargewassignificantlyreduced(8.6gpm) andthewaterremaineda browncolor.Thistest
wasterminateddueto thedecreaseinground-waterproductionandthepresenceofwhat
appearedto be bentoniteinthewater. A totalof 2125 galwere pumpeddu{ingthe entiretest.

Furtherinvestigationconfirmedthepresenceof somebentoniteinthewater. Althoughthe
causehasnotbeenconclusivelydetermined,thebentoniteisthoughtto be causedbya
downwardmigrationof thebentoniteslurryintothescreenedinterval.Thismigrationmayhave
occurredby additionalsettlingof thesandpackdueto a possiblebridge(voidarea) inthe
sandpackgivingway. Becauseno bentonitewasseenwhenthewellwasbeingpumped
dudngand immediatelyafterinstallationof theannularseal materials,thebridgemayhave
brokenduringthe pumpingtest,allowingthesandpackto settleandthebentoniteto move
downintothescreenedinterval.

Whenali ofthe ground-wateranalyticalresultsarereviewed,a decisionwillbe madeon
whetherthiswellcan be monitoredas is orwhetherremediationisrequired.

I

i
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Geologicand Geophy_!__"_,._lLogs
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_.,,,_'L_ WELLINSPECTIONREPORT

Well No._-_2-_OlflC)Procedurel_o-_ Rev. 0 SpecificationNo._-/_I11_-C2. Rev. 0
Geologist(s)__il,_c:_4ACJ_z_n_. _6-T'_J.I ECNs (list)

"
CLEANING/DECONTAMINATION InspectionMethod Criteria _cept Reject Date
Rig/Tools(initial) Visual/Wipe(optiona_l _.t _ _ K)_ ,,/,z/qo

TemporaryMaterials Visual/Wipe{optiona,j" LI.I _-__ _Jl_
PermanentMaterials Visual/Wipe(optiona1_ q_;z.R, _}A 1/915lMtls BroughtOnsiteLater-Visual/Wipe{optional _ I_/_

_ IJA

MATERIALSTORAGE/PACKING InspectionMethod Criteria Accept Reject Date
MaterialStorage Visual _.s- ¢_C, IJ_
MaterialPacking/Seals Visual _ q,z. ¥._ _ u_ _I_I_IOther , _ - -_ IJA

LubricantsLUBRICANTSIADDITIVES/AIDSInzpectiOnvlsu_ Method .. Criteria:_.Z_-.A_ept RejectiuADateLLZLTj_I_

Additives/Aids uis_/. ?.'( r--_ _Fi l_lJ_

DRILLINGMETHOD InspectionMethod Criteria _cept Reject DateMethod Visual _'._ _ _Jl_ __

DrillingFluid Visual ?._ __ _)fi _zh_mo

STRAIGHTNESSTEST InspectionMethod Criteria Accept Reject Date
WelI Straightness bisVKO_, "_._ _sT _A _zh_/%

COMPLETION InspectionMethod Criteria Accept Reject Date
DrilledDepth Steel Tape #L_o-_-t_ G-W Mort.Plan _ u_
CompletedDepth Steel Ta_ G-W Mon. Plan _ _

PERMANENTSCREEN/CASING InspectionMethod Criteria Accept Reject Date
ScreenType/Slot/Length EngineersTape_ Visual _,2- _4_ _A I/_/'HScreenedInterval

.SteelTape # /,.._,oo--I_ _. AJA _/'tBII
Casing Type/Size/Length EngineersTape, Visualii'._,2_ _¢Ic, _ II4M'I
Centralizers/Location EngineersTape, Visual _I,7_ _ _)_/_ tJA
Other _ _JFt

FILTERPACK/ANNULARSEAL InspectionMethod Criteria Accept Reject Date
PrimaryFilterMtl/PlaceVisual/SteelTape#L3oo-_q.Z._._ r_, U/_ _/_I/ql
SecondFilterMtl/PlaceVisual/Steel Tape# q.2'_,_ _A I0_,

a
AnnularSeal Mtl/Place ....V_sual/SteelT pe#_oo-_ q.2;_,q _ _A I/¢lfll
InstallAnnul Seal Visual/SteelTape# - q._ _,_/ _A A/fl

Cement Type/Placement Visual/SteelTape# _l.z._,_ _ _Jh i/m/It
OverdrillSeal Method Visual/SteelTape# _/A tJA

,n.0e  ,onMe ,oCr,.er,
SurfacePad Mtl/P1ace Visual/EngineersTape q.__ _.__;_ N_SurfaceCasing Mtl/P1aceVisual/EngineersTape _._ . _

Cap/Hasp/Lock Visual _F_<_C_- _fi /_,.,79/-ll
WELL SURVEYING/MARKING InspectionMethod Criteria Accept Reject Date
Well ID Stamped/Correct Visual q.z WA
Well Surveyed/TolerMet ReviewSurveyData _A

PUMP INSTALLATION InspectionMethod Criteria _cceR_ Reject Date
Pump Decon/Preparation Visual - _/_ ((./Y'._ _A
Installation/PlacementVisual/EngineersTape ....._I_ _ _
Pump Operational ObservedRunninq _A N_

l _ l, , ,,, , _ , , ......................

TechnicalReviewComplete -7J_)9/('___ Date /I-4-_._



............. , i,, ,, .......... ,,=,, i , ......

_..,D gELL INSPECTIONREPORT
, ,,, i , , , r"'_r i , ,, ,I,1 ,i • - J'" , ,, , , ,, ,,,,,

Well No. (,,"- _,".-_:__ Procedurel_3-_ Rev. C) SpecificationNo._,_tll_-___ Rev. ,-
Geologist(s):',_l,,_(v_._fi_l_t_ -:'T'-'.\ .......ECNs (list)

, .......... , .............. , ...................... ,, 11, , ,, rl T'

CLEANINr:./DECONTAMINATION InspectionMethod Criteria Accept Rejec: Date
Rig/Tools(initial) Visual/Wipe/optional) _-' .-./Y_C_
TemporaryMaterials Visual/WipeIoptional_ _.I -'_ - _: ,'::
PermanentMaterials Visual/Wipeq'optional) q,2._ _-._.22-
Mtls BroughtOnsite Later Visual/Wipel'optional) •

, , ,,

MATERIALSTORAGE/PACKING InspectionMethod Criteria _gcept Reject Date/
MaterialStorage Visual ...... _,_ r._.
MaterialPacking/Seals Visual :/,_._,_c-. r._;{_9 ...... _3ZZZg_L
Other Y

, , , ,,

LUBRICANTS/ADDITIVES/AIDSInspectionMethod Criteria A_9:ept Reject D_te

Lubricants ,v,_;,_:, _,_ _Additives/Aids .j_..,." . :: _ _ : l_,,y,_
, , ,,, , ,,, ,

DRILLINGMETHOD InspectionMethod Criteria Accept Reject Date
Method Visual ._p. _ ._ _;_'
DrillingFluid Visual..... _.. _ _ : .':-

STRAIGHTNESSTEST InspectionMethod Criteria Accept Reject Date
Well Straightness"" v,.,..:, _? _

,, ,, , , ,,, ,

COMPLETION InspectionMethod Criteria Accept Reject Date
DrilledDepth Steel Tape # _l ..J_ G-W Mon. Plan _- ,zl_/eo
CompletedDepth Steel Tape # •_ ,_ G-W Mon. Plan _

PERMANENTSCREEN/CASING InspectionMethod Criteria Accept Reject Date
ScreenType/Slot/Length EngineersTape, visual._,:z _w_.A/i_ _/A

ScreenedInterval S_LeelTape# _3_:.,_ __/_ ___L_CasingType/Size/Length En§ineersTape, Visual q;z xJ]_
Centralizer,s/Locatioo., EngineersTape, Visual_,_ _J/_ T
Other _ Ala_v__ ' " i..... ,

, , , ,, ,.,, , ,, ., I

FILTERPACK/ANNULARSEAL InspectionMethod Criteria Accep_ Reject _ i
PrimaryFilterMtl/PlaceVisual/SteelTape#L3oo-IV_I.;2._._ __.z __u_--,l ,SecondFilterMtl/Place Visual/SteelTape#_,_o-_l__,_ _q _
AnnularSeal Mtl/Place Visual/SteelTape#_._l.-l,_'._,d _.v_._)
InstallAnnul Seal Visual/St.eelTape#c_o_-tl,_,:2._d
CementType/Placement Visual/SteelTape# q,_'_._ _ _/_le_
OverdrillSeal Method Visual/Steel,,..Tape# _ k/_ _

-- { - ,,,,,,, , ,,,,,

WELL PROTECTION InspectionMethod Criteria Accept Reject Date
SurfacePad Mtl/Place Visual/EnqineersTape _:_ .... o/A Id/,_
_SurfaceCasingMtl/Place'_V_sual/EngineersTape _,_ u'14 A//_
Cap/Hasp/Lock VisuaI ;x)/_. AJ/_. ____

,,, , , , ,, ,,,

WELL SURVEYING/MARKING InspectionMethod Criteria Accept R "ect Date
Well ID Stamped/Correct Visual '-.- _/_ _v_
Well Surveyed/TolerMet ReviewSurvey Data --

, , ,, , ,

PUMP INSTALLATION InspectionMethod Criteria Accept F pject Date
Pump DecoR/Preparation Visual - I_/_ ...... /_____ __ _
Installation/PlacementVisual/EnqineersTape loPr _
Pump Operational observed Running _ _ _ _i

',V, ', , _ _ ,,,,_, ,_,, ,_ , ||_ F_ .......

TechnicalReview Complete 7)_-_._ ,_ff_.___ Date //--_/-_---



AS-BUILT DIAGRAM Bor,ng or Well Number !_"i'/- cYZ- _, _/--] Sheet _ of

Locat,on _ Project

Loggedby _ CC_t4w_£_5 OateWeilStaned ///l?../_O

Reviewed by _ . ¢v_Z._j, Date /2. - _/- _' 2_-- Date Well Completed

Well Construct,on Data Geolog0c_Hydrolog,cData

Drill Bit Sample Method

Description Cons%tutti( Lithol_jic
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Droll B,tf3ample Method Used:

1"1 Rotary _ Air Rotary N Mud Rotary • Air Percussion &Back Hoe _ Auger O Drive Barrel • Hard Tool • Split-Barrel

A-1800-186 (05FJO)
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Drill B_VSample Method Used:
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WELL DEVELOPMENTLOG

Well _'umber_c_q___ _TA Start Date/Time::,-_3-_I /O;_'L.
Location __ _ End Date/Time /-_=,-91 #'TOO
ProcedurePNL-MAt567,GC-7, Re'v.0 Page __t_ of

Well Depth_C//, _,ToZump Depth (Intake) 3_ ' Initial Water Level
.........

Flow Person
Date Time Rate Turbidity Meas. Rec. Comments

' ,, I .......,= ' I l I

. t"

I" Ve,yd,'-__" ......
li •

', //oo. - ..... --- ,,i;.-eyD.A ... _ _f,_,O ,,A__-_
x/_+ Verx.,_;'._y /,r '_:;:)

r# I

#l ' / " "

' 13__:rF..,, " ...<U.,,...-I._,_l ..-.__"'F<,c O
#o

lr• I

_.,- II I II ' II I'111 III

Note: Unless otherwisenoted, Equipment:
the followingunits are assumed: Make: /'Jy_r_'_e_" .
Flow rate - gpm Model: "#/.._z_)l

_- Turbidity- NTU - Serial-#. .......
Water Level - ft

O



61.

i

A

WELLDEVELOPMENTLOG

WeilNumber __,/_--._(_-_1_ . StartDate/Time,/-,..),_ "q/ 0 q2_
R,-,, EndDate/Time I -_/ /_L_"Location ,blcf_,_ (C.lw,Tsl_ -_cy

ProcedurePNL-MA'567,GC-7-,Rev-.0 Page_ of-L--

WellDepth..._/, lP PumpDepth(Intake)_ InitialWaterLevel _ Ii_.oi

Flow Person I

Date Time Rate TurbidityMeas.iRec. Comments.. iL..'.+ " " li ,, ,, i' i l,lI :: I II I iii I i.i I . i

" /,_o.o._ , • _iL-.i- _ e FT.,,,_,<,_
" _/o@.k4_0 .<A(I'_, i

..... _" xi; I i,_;,,,,.
---"-- I" i_oo .Co_ _-e_d_ 7_"I ................ml i ii,

i I/ N: ( Vi,'i+X

,, 12c0 ,?o.._ 0_- "--
lr- /-.+./ o,i ..........

' i.$",,.,o +>'2,""' *-/7 'q,,,,,,,,,,/e _+ #'-_]<:e,+.,¢'I..)
" If(_5 T -- _,.-,.>.,;_4 _ p,.,_,pi,,,+_+.v-,_,

I I
i,mi..,, -L ....... . i i, ,urn ....... I

I
I

II

' ' I.................... I
I , , i L ........ 11 . , li , ": II :: , li , t

INote.Unlessotherwisenoted, Equipment:
'thefollowingur,itsare assumed: Make:

Flow rate- gpm Model:
Turbidity- NTU Serial#:
WaterLevel- ft
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_eviewedby Date_-l._-_7_ Depthsare below land surfaceunlessnoted.
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WELL INSPECTIONREPORT )I

Well No._;e_-_z-_ Procedure_-lj s Rev. /,o SpecificationNo.k_14s-z:_c, Rev.o
Geologist(_-F_,'/_. M_._e_e_r ; _ _-_" ECNs (list) -----

,•
CLEANING/DECONTAMINATION InspectionMethod Criteria _cept Reject Date I

Rig/Tools(initial) Visual/Wipe(optionalI __ 7.//_/_i/I[TemporaryMaterials ....Visual/Wipe{optional _..iJ_ _<_s/_II
PermanentMaterials _Visual/Wipe(optional) ._._6-_P

Mtls Brought Onsite Later Visual/Wipe(optional) _._ .

MATERIAL STORAGE/PACKING InspectionMethod Criteria Accept Reject Date
MaterialStorage Visual z ,f _ 7"_ _/_/_,,.
MaterialPacking/Seals _: '"Visual - _'(.. _ _/r/_/Other _'/-

LubricantsLUBRICANTS/ADDITIVES/AIDS{uJctl(m_c_ ] InspectiOnvi_u_,Method _._Criteria _cept Reject _Dt_,,, _ / /

Additives/Aids v,'s_,_k _ _" _'7./_ q!,/'-i/

DRILLINGMETHOD InspectionMethod Criteria Accept Reject D_t_Method Visual _ _._ _.z'_

DrillingFluid visual _ _.3,_._
y

STRAIGHTNESSTEST InspectionMethod Criteria

Well Straightness _ui_ _-z_rv_5 - _,_,_ __.__ 4 ! -

COMPLETION InspectionMethod Criteria Accept Reject '_11 0
DrilledDepth Steel Tape #_ze'.,_ G-W Mon. Plan ki_ . '
CompletedDepth Steel Tape #s_' ,,__. G-W Mon. Plan C.._ '"' :_I_,_/_,

PERMANENTSCREEN/C@LSING InspectionMethod Criteria Accept Reject Date
Screen Type/Slot/Length EngineersTape, Visual z,_.9-_,_ A_W... __/z_/l_(
ScreenedInterval Steel Tape # __J _, .._._- _/_/_,
Casing Type/Size/Length -EngineersTape, Visual_ z._,-_,.-'3._ .._c, _Iz_i(
Centralizers/Location EngineersTape, Visual _IA_K_Other

-

FILTER PACK/ANNULARSEAL InspectionMethod Criteria Accept Reject Date
PrimaryFilterMtl/PlaceVisual/SteelTape# _._.7-_._ _ +/@iv/
Second Filter Mtl/Place-Visua'I/SteelTape# -

AnnularSeal Mtl/Place Visual/SteelTap:.# _.i._i_,_ __'/_z _/,/_/
InstallAnnul Seal -Visual/SteelTape# ...._._.Z,_,_"_ _ _I//__.
Cement Type/Placement -Visual/SteelTape# _ 2_,_,z;_,._.-_._J _/'I_I
OverdrillSeal Method -V'isu'a'l/SteelTape# _ /V/_

WELL PROTECTION InspectionMethod Criteria ._)cept RejectSurface Pad Mtl/Place Visual/EngineersTape z._._._._ _._

SurfaceCasing Mtl/Place-VisuallEnqineersT_pe z._z._,_ _ ' '.__/,../r,,CaplHasp/Lock -Visual 41,,_.

WE'_L3URVEYING/MARKING InspectionMethod Criteria Accept Reject Date
Well ID Stamped/Correct Visual _I_ _/_/gz
Well Surveyed/TolerMet "ReviewSurveyData . _F_-_ _/_

PUMP INSTALLATION InspectionMethod Criteria A_ce_t Reject Da_e/
Pump Decon/Preparation Vi',.ual Ost:)v __9,9./.o_....
Installation/Placement Vis,.,a1'/En'gineersTape ' _(' _, /
Pump Operational 06served Runninq.

l i III I I I II i IN I i ii r ....... 111 i l i T lil i I _ill ]

TechnicalReview Complete /_/_ Date _-/_--_ __



AS-BUILT DIAGRAM siring or Well Number _(¢_<_d__ q2 - _-¢_ e> Sheet I of ___

Lo,at,on,V. ,4"_:,',',_ot,_ Prose=_v,,,_e m,_M (¢;_,'ae_i ii , #

Logged by , / _. "I" ' -r" Date Well Started "Z/t,q[_t t .

Reviewed by ' Date _2. Dite Well Completed _'/Z/°j.__

Well Construction Data _ Geologic/Hydrologic DataI , ,

Drill Bit m Feet
tJ_p_n

. "_ g S.mpl, MethodDescription Construction L,thologic .....
Diagram Diagram Lttho|oglc Descr0ptton

IA -1 ..".:',_: '--"
_t=,_..,,_ ,_:','_" "1" ''_

I

,,, _.-..-',, .. &i_, r_c,
t:l _ I ,.'_, "o'_'-",

.. !:._.._' .."-._:.,:.._

'" .. u 4o-i:"<<°6_6i:.<:>.':°__C--&_E.__t>!_4'_b _.

_'' ' ' _ :i" . _, ..o.:.:..e . _b: _.

/,_, / . .-,. --..
' ,,I :T'I" m Lt li " '" i_ ......

"'" "'"." • • t& #q _ -

ii I i" II'#! I_i
• .

" ,"l ; "-:, " _."-'.X.:.'. _" '_
I,," "_ I t_0 li .,...,,.'...._..

": _,t/ e /_ "'_..'o . o• _ti

""" " I _'_ m '.o".'o iii':

_,,.,._-,.i.4-.,,_._(,u,,,,.,._17'-_.z' -_.,.., _" i_ _ _ ,--<''>.---'>:°'':'.4..,...... CL_q"@._'

4 ........ " -I0" o_vb_ _a,,_ OZ,v,i,_+ ,/,_ .. ...... ,.

" "'"" • 5IL'C' ",, _ !i I '_"C I --- ;....'7"'..,,.--._. ,,
' 0 " ....... ,.

... / _'. ,,/ ii ..+tz_._m ..... -7"z -.
/ _ _/ z_. _. 51L'ry_taOI --_ I ..'.:.--..'...--.'..'7"..

;.7: ..:_ .":J..:_< ,, ,,/_ t ii -+_a -:-_..,.."...
.... ,. I • ., ',,

" (_,_ ; " :'-..'_,._-"-.'-,'" ,, ,i
• , i _44_ I

'" 7;+
.,._,_ ,:._: .-;:. ...

d'". ,*''" """" . < III IIII• ., ._..._._,,

" I '_: I '..o:.o" o ,'.0,"

r! ,q. • --_ m ,e..:_. _, CL_Er3Ii.T
/r I

,r ? -.-,-.~-." ..' --1 I .t" II I ,_..... _*

..... "" 7. il __ .... ,.,-....l"{ '
• __,..

, "_ "" II "" lt "" . . • ." " ' _,_0
t_' t" ,_ir_,_, •
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Drill BiVSample Method Used:

E] Rotary [_] Air Rotary mMud Rotary & Air Percuss0on ZIBick Hoe _ Auger 00rove Barrel • Hard Tool • SplitBarrel

A- i800 1B6 (05/90)
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AS-BUILT DIAGRAM Bor,ng or Well Number _ _- _- t_ _i_W Sheet _ of _-_

Reviewed ,_,?_ ' Date 8-/<_--_- Date Well Completed

'_._-2r----Well Construction Data Geologic/Hydrologic Data

, Dr,li Bit _j_ |n Fee_ _ Sample Me,hD d

' " ii

Description Construcbon Lithologic
. Diagram Diagram Lithologlc Description

_, I _, _,_ "J # /. ...

;.,,... 1e_

__,_ _'_ _ _,_. _._."_::_ !i" = _s_ _ ;_..°,..t°._• J I:;" __ ""
!

3_io _o._a.k't_Ae_c
- - "1%= !_81_J_

-

i

i

1 ' ,i ....

Drdl B=t/Sample Method Used:

I"1Rotary [] A=r Rotary. i Mud Rotary • Air Percussion &Back Hoe _ Auger O Drive Barrel • Hard Tool • Split-Barrel

-. A-1800-186 (0S/90
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FIELD ACTIVITY REPORT- page /_ of
CEMENT CALCULATIONS

Number Continuation OI Report No

1.0 CEMENT STAGE VOLUME CALCULATIONS
-- ' lD of casing or diameter of hole, inches- D
1.1 Cement Volume - Open HolelCasing _/___/_ "

feet x 0.0408 x D2 = Gallons of cement required

- feet x 0.005454 x DZ = Cubic feet of cement required

1.2 Cement Volume - Annular Spaces

[_ Between Tubing and Hole (D = Hole diameter, inches;d = oa of Tubing, inches)

[_ Between Casingand Hole (D = Hole diameter, inches; d = O0 of Casing, inches)

[_ Between Tubing and Casing (D = lD of Casing, in(has; d = OD of Tubing, inches)

E] Between Casings (D = lD of outer Casing, inches; d = ao of inner Casing, inches)

_ _ d = _ n = Number of tubing strings

feet x0.0408 x !_ D2-( _d zx _J.._n)|=_ Gallons of cement required

feet x0.005454 x [__._ D2 -( _ dZx __J_.ln)} = _/_ __ Cubicfeet of cement required

z.0 L __M=XCALCULATIONS
2.1 Calculate Slicksof Cement Type: /__.____ lbl/sack' _</ _ ft31sack(mixed)'

ft] (cement-from 10) . _ ft]/sack (mixed) = _ sacks

_ sacks + _' sacksexcess( _.._.__% required) = 2/.I/,,_ Total sacksrequired
2.2 Calculate Mix Water /

/_ .__ _ Total sackscement x .__ gallons water/sack = cr_..._.._gallons of mix water required

2.3 Calculate AddttiveAmounts ,_ % : ___._lbs. required
Type __.." /_/_/_/_/_/_/_/_/___Tota,sacks x Q_.____ lbl/sack x

Cement Cement Add,tive Additive
_ lWsack x _ % = o_ _" It_. required

Type _ _/q _ Total sacks xCement - Cement Additive Addtt*ve

3.0 DISPLA(;EMENT VOLUME CALCULATIONS. _:_ (A_,/e;_ _;"" " '_ "_

3.1 Balanced Plug Displacement

/0/_r ft (top of cement) - //J/Z)- _ ft (water level) = feet to be displaced

ft (to be displaced) x _ gatlft = _ gallons of displacement water required

4.0 REMARKS " ' , " I'_ C@_

...,,.=....,m-

Report By _.__,'v_._.. Reviewed By --
Title Date

Title

Signature Signature

DISTRIBUTION' Wh=te- file Custodian yellow- Group Fdpt Pink - Prn ect Coordinator Goldenrod - Team Leader BC.6000.279 (02FJO)
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FIELD ACTIVITY REPORT-
CEMENT CALCULATIONS Page / of___

Date Well Number J Continuation of RePort No

1.0 CEMENT S..TAGEV...OLUMECALCULATIONS

1.1 Cement Volume - Open Hole/Casing / O lD of casingor diameter of hole, inches= D

_J_'5 feet x 0.0408 x /0D D2 = _ _ z_ Gallonsof cement required

___ feet x 0.005454 x /{)_ D2 = _2 Cubicfeet of cement required

1.2 Cement Volume - Annular Spaces

!-I Between Tubing and Hole (D = Hole diameter, inches; d = OD of Tubing, inches)

I'1 Between Casingand Hole (D = Hole diameter, inches; d =OD of Casing, inches)

I"1 Between Tubing and Casing (D = lD of Casing, inches;d =OD of Tubing, inches)

I"! Between Casings (D = lD of outer Casing, inches;d =OD of inner Casing, inches)

D = d = n = Number of tubing strings

feet x 0.0408 x [ D2- ( d2x n)] = Gallonsof cement required

feet x 0.005454 x [ D2- ( _ d2x n)] = Cubicfeet of cement required

2.0 SLURRYMIX CALCULATIONS

2.1 Calculate Sacksof Cement Type: T_ _ lbl/sack: C__ ft3/sack (mixed)' /, _

._ _ ft3 (cement- from 1.0) + I, _/_ _ ft31sack(mixed) = _._ .O_ sacksT

_o*L sacks + _', _ sacksexcess(_% required) = o_:_,_" Total sacksrequired

2.2 Calculate Mix Water (_ _#l I_

o_ _,_ Total sackscement x. _,._ gallonswater/sack = /;_',_ gallonsof mixwater required

2.3 Calculate Additive Amounts

Type _.Jr _Total sacks x _ (_ L/ lbl/sack x e%" % = _/, _ !bs. required
Cement Cement Addstive Additive

Type "'.__ _,_ Total sacks x _ lbl/sack x ,w_ % = 5), ; Ibs. required
Cement Cement Additive Addlt,ve ^

3.0 _D!,S,,PLACEMENTVOLUME CALCULATIONS

3.1 Balanced Plug Displacement

e__ ft. (top of cement) - J._ ft. (water level) = c_ _' feet to be displaced

ft. (to be displaced) x __l.(t.li_al/ft. = . .._ .Ci gallons of displacement water required
4.0 REMARKS

, ,,, , _

, Ile( 'ir_ ' "" " '

.i i ii i ii m N , I I I I I | I

• -Report By _ !ci I Reviewed By ._.p,_ ,_d_C ',
- " , i ,,/

Title Title Date 3 _,_ p_,• ,=., ,, ,

Signature Signature

DISTRIBUTION: White- File Custodian Yellow- Group Fdel Pink - Pro ect Coordinator Goldenrod-Team Leader BC.6000._)79 (02_90)
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FIELD ACTIVITY REPORT-
CEMENT CALCULATIONS page t of I

1.0 CEMENT STA.GEVOLUME CALCULATIONS

1.1 Cement Volume - Open Hole/Casing //,_ " lD of casing or diameter of hole, inches = D

/_ _ feet x 0.0408 x /0 cO D2 = _ Gallons of cement required

/_lCf_ feet x 0.005454 x tGI_ D2 = _,_..(p,,_.. Cubic feet of cement required

1.2 Cement Volume - Annular Spaces

r-I Between Tubing and ttole (D = Hole diameter, inches; d = OD o| Tubing, inches)

I"1 Between Casingand Hole (D = Hole diameter, inches; d = OD of Casing, inches)

1"7Between Tubing and Casing (D = lD of Casing, inches;d = OD of Tubing, inches)

!-'1 Between Casings (D = lD of outer Casing,inches; d = OD of inner Casing, inches)

D= d = n = Number of tubing strings

feet x 0.0408 x [ __ D2 - ( _ d2x n)] = Gallons of cement required

feet x 0.005454 x [ D2 - ( _ dZx n)] = Cubic feet of cement required
2.0 .SLURRYMIX CALCULATIONS

2.1 Calculate Sacksof Cement Type: _.____, Ibs/sack: _ ft3/sack(mixed): /, _'_ _,_,_._' ._(,.ql,

3(cement-_rn_l.0)- ),_, ft3/sack(mixed) = 1//_, _ sackssack,+ Z._, _ sacksexcess( __LL_ % required)-'= _,_ Total sacks required -

e --2.2 Calculate Mix Water 7. t5" "* rf, _-_9._iJ

Total sackscement X _,_" gallons water/sack = _/7,_ gallons of mix water required

2.3 Calculate Additive Amounts ._ ,_6_. I&t '

Type_ ¢_ Total sacks x _cf Ibs/sack x a_- % = ._'_o_ Ibs. required
Cement Cement Additive Additive

Type_._ _" Total sacks x _ _/ Ibs/sack x ,J_ % = _lbs. required
Cen_ent cement Additive Additive

3.0 DISPLACEMENTVOLUME CALCULATIONS I_l/[os
3.1 Balanced Plug Displacement

t

ft. (top of cement) - ft. (water level) = feet to be displaced

ft. (to be displaced) x gal/ft. = gallons of displacement water required
4.0 REMARKS

i
i i

e Report By Reviewed ByTitle Title Date

Signature Signature

DISI........s"
,,,,u, _.,rJ. Wh,ie- F,leCus_c_d,anr,ti,,w f ......,l_01,_ I,,,,L Pr,__ctCt-,,d_,,atorG()ld_m_od-TeamLeader BC6000.279(02/90

































.j-











WELL COMPLETIONSUMMARY
lm

Project_ l_[(Im_ Well No.bqq-_z-22_Temp. Well No.Location _ _-- _ ._. ,. CoordinatesIO_lq:__ u_?.lq_2_

DrillingCo. __n_ briIIAA_ Elevation:Casingsl_._3 Brass Marker_lq.._-3
Driller _k" _.q
Other (companies) DRILLINGMETHOD
Geologist(s)_,_ r_(r__, _--F'___._ Drillin_Method(s)_r//k_z_ v'D_ru_

' Drilling Fluid2_R)F_._v_'_" hu_voA#.lC___+,')

COMPLETIONDATA OTHER (checkif performed)
DrilledDepth _)._ Well Abandonment DownholeTV Inspection
CompletedUepth_3_.o ___ Well Development _ Driller'sLogs
Date Started _/ll/Qt _ AquiferTesting _,- Pad
Date Completed_/¢_/_I _ GeophysicalLog(s) u/" Guardposts
StaticWater Level/Datello.o_/z/_1 _-/__Lock and Cap _ ProtectiveCasing

SCREEN
Outer Slot

Type Diameter Length Size Interval

TEMPORARYCASING
Nominal Max. Outer

Type Diameter Diameter Interval

i.

PERMANENTCASING
Nominal Max. Outer

Type Diameter Diameter Interval

ANNULARSEAL/FILL
Type IntervaI Quantity VoIume

_,L_c_s_ C_-_ _-_o-_o_ %o,_'- _'
___ (_L_L_ _____:_Z_-L_qi._'

_ro_- omFm_ -_ _5_' - zk_'
_V_zn_-_i_U C.F_mbte_ _ I' - _ _ '

PUMP

T/;e Depth to Inlet Date Set

ACCEPTANCE

CompletedWeil: Accept ConditionallyAccept (_11_:_,.,I_/_2.
Reject

0 1[_"" O.cc_" V_3",_ v._,_.ke¢.SC,_,o,_ £OI_ENTS ..
O*,u_ l__ /[_-" 0_" _ ',S _.,_.V_O-l_e_°._ _.,_ _/_ I_'_TN_lt_" _ _ _'_'" I_ _'_.V'_ "1¢) _ C(C'2_Je¢,_.,

.............b " ' ,""J'

Revie,vedby -?/._t_:.___ Date/z-_J-_'.--Depthsare below land surfaceunlessnoted.



l_lnr_u.to_WI I=c'il



JJw_ No.&_q_z-z26Procedure Do-s- Rev. 0 Specification No. KE_/-5_3& Rev. O--
llGeologist--('_-'"_--_-_;(,,__6"Fe_i'_-_J_,_ -ECNs (list)

CLEANING/DECONTAMINATION InspectionMethod Cri;eria Accept Reject Date
Rig/Tools(initial) Visual/Wipe(optional) _ el3/ej

TemporaryMaterials ....Visual/Wipe(optionall s_n- q/v/el
PermanentMaterials Visual/Wipe(optional _ 7/_,/_i_
Mtls BroughtOnsite Later"Visual/Wipe{optional _-r .__ 7/_I_

MATERIALSTORAGE/PACKING InspectionMethod Criteria Accept Reject Date
MaterialStorage Visual _.I _
MaterialPacking/Seals Visual ,_.I sS'-F "l/_/_fOther

Criteria Accept Reject Da':e
LUBRICANTS/ADDITIVES/AIDSInspectionMethod_.'_r_ _ L_,:_____.__ _)_5/ql
Lubricants Vis_
Additives/Aids _l;,_o_0. Z, 7-- -

DRILLINGMETHOD InspectionMethod Criteria Accept Reject Date
Method Visual _,_ KSrC _/_
DrillingFluid Visual _._ __.9- __I

STRAIGHTNESSTEST InspectionMethod Criteria Accept Reject Date

WelI Straightness D,v,_+,'_,_urV_yev_ys_O" _sT 9//_'/_J

COMPLETION A,_ _/_ InspectionMethod Criteria AcceptZ Reject Date

JDri Iled Depth__/_CompletedDepth_'_;_ Steel Tape # u/_ G-W Mon. Plan _II_ _/_{'w-Steel Tape # .ul. G-W Mon. PIan _f_

IIPERMANENTSCREEN/CASING InspectionMethod Criteria Accept Reject DateIScreenType/Slot/Length EngineersTape_ Visual P._.?,_._ _-F -_I_/_Ii
ScreenedInterval Steel Tape #

CasingType/Size/Length EngineersTape_ Visual _S_
Centralizers/Location EngineersTape, V!sual _/Pr
Other

FILTERPACK/ANNULARSEAL InspectionMethod Criteria Accept Reject Date

PrimaryFilterMtl/PlaceVisual/SteelTape# _s_re_'/a_,'II_;_ .SS_F _II

SecondFilterMtl/P1ace Visual/SteelTape# ._,,,_,._ "/g,-;lI,'_ '_I" _jjAnnularSeal Mtl/Place Visual/SteelTape# "z, _._ _ _,_ /_

InstallAnnul Seal Visual/SteelTape# __ i?."_._.. /IwP_ __ II

CementType/Placement Visual/SteelTape# _,z "_._ _w)P
OverdrillSeal Method Visual/SteelTape# tJ/_

WELL PROTECTION InspectionMethod Criteria Accept Reject
SurfacePad Mtl/Place Visual/EngineersTape _, I._._._ Ml_... _/ql_l
SurfaceCasingMtl/PlaceVisual/EngineersTape _._.2_'_ __,Y._
Cap/Hasp/Lock Visual ' _

WELL SURVEYING/MARKING InspectionMethod Criteria Accept Reject Date
Well ID Stamped/Correct Visual
Well Surveyed/TolerMet ReviewSurveyData Mafj

PUMP INSTALLATION InspectionMethod C_teria Accept Reject Date
Pump Dec;_n/Preparation Visual J_,_ IJ/_
Installa_.ion/PlacementVisual/EngineersTape h_/Pc .' .... /d//_
Pump Operational ObservedRunninq _i_

Technical " _) _ D



ASBUILT DIAGRAM BoringorWe,Num_r _tg ; ?_p_ sheet I of

Logged by T_ G;_e_ JS "_eL _1_ C _ _;_ 1_ Date WelI Started _ : i_ "I,.,,-,._by7__ _,._,._,__._ o.,./_, v- q_- o.,.w.,,Com,,.,.,,_'t,,/ i
_' ,,

WellCo..r._t,o.D.t. G,_logo_y=;'o:ologoc_t,i i

De_th '

DrlllBit _ nF.et 7$ampl. M.tho dDescription Conltruct0on Lithologic
_ Diagram Diagram L0thoiogl¢ De_r0pt0on

.......
• "..' . ....

, .... _, \ I _ "----- . ... ,. ,,
\! " ":' ' ' li ......

\ \1 _._L_ -. ,, ....

--' I-, _o C)c_lc."_'.o...c,_,
/" i R ......

: '\ _'_ _ ,_ .... _
i._', '. - •

...... \ "5 ;_ _ . ._.c . " -_.:'. ,,- ._,.-' _..;'"': ' " '.... ' ' _ i
.... \ \ = _ _'.--_, .

,qp,
i

_; _o _ _ " , ,

'" _ '_ _._- _ ,-_ ...._._-,..; -

_J IF )1 _ I "
_ ' i

, , _ _. "__.L. -._,. _. ,c......
" c._ __/.{ _,i_ _ :_._ , ' _ _' : (, : .., o..-" "i' _ ,, ..:O.._ ,,_ " ., ,,,

,,,! ,,::', _Zo i ,.0,, .'c, ,_..':.
,,, ,.. _!- • .._. '0".._.'_ ': ', ,, ,,

_._,'_ _/._,+u 73'- _1_o._'-'_," Ii , ,;.- _......_:......: _. ,, , ,, ,,

,_.,r ' 'r, . i._.. .,- . .'._ _..'. _-.. ",_" ,, ,,, ,,

'-i ,,, _.../ _I.,_ .. ., ,,i.... _ "_ . ,"' , _
- _ :_5" " "'" '

.,- i • _. . ,_ °.

' IF" ' ' f ' '_ " _? .'"." ' x_ _ _.t _
• ..

../,, -'i, t_ . _. .._. ,.."
" ' " " "% _ _ _ i_ _ • • ... :. ,,

}".. "- ':._ • c.._ .'
• F _ . . . k_. ,, ', l\

'" '"" C" / C "C.
,, , , ,, , ,, ,

Drill Olt/_ample Method Used:

E] Rotary [] Air Rotary n Mud Rotary & Air Percul4 on ABack Hoe _ Auger O DroveBarrel ii Hard Tool • Split Barrel

_' A-t _0-_e6 (05/90)
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Appendix B

Design Field Changes and Nonconformance Reports



..... - DFCNo.

DESIGN FIELD CHANGE Savage Island-2
i,,,i

TA_SKNO. PROJECTTITLE FINAL APPROVALDATE
Ground-WaterSurveillance\11246

5 SavageIslandWell InstallationActivity
l i i,,|

DOCUMENTSAFFECTED- Geologist's Iogs.

DESCRIPTIONOF CHANGE - The DO-I procedurewill not be DISTRIBUTION
followedin all ways for the two mud/airrotarywells being RW Bryce
drilledfor the Savage IslandProject. MA Chamness
!. The depth to bottom and the depth to water cannotbe TJ Gilmore

measuredevery day becausethe drillingheads and/ormud GV Last
block accessto the borehole. Depthto bottomis esti- SP Luttrell
mated Using the lengthof the drill tools untilthen. DL Stewart

2. The cuttingsare not being surveyedfor hazardousor SS Teel
radioactiveconstituents,althoughthe boreholeis
surveyedtwice a day for hazardousconstituentsand once
a week for radioactiveconstituents.

3. Sedimentarystructuresand odor cannotbe detectedand , -
described. Mineralogy,roundness,color,HCl reaction,
and/orconsolidationcan only be describedsometimes.

Q
JUSTIFICATION- The mud rotarydrillingmethoduses a irotatingbit to grind up sediments,and mud or air is used
to bring the cuttingsto the surface. The mud is used
insteadof casingto preventthe sidesof the boreholefrom 1
collapsing, lt also preventswater from enteringthe bore-
hole, and is too thick to measuredepth to bottomthrough.
The drillingprocessmakes the samplesnotrepresentativefor
severalparametersnormallydetectedand described. Where.
possible,the sampleswill be describedfully.

m
°

REMARKS- This Design Field Changedoes not affectthe qualityOf the data
collected, lt is meant to indicatethose areaswhere a procedurecannot be
followeddue to the method of drilling.

_____-_

IINITIATOR/AUTHOR PHONE ORGANI7.ATION DATE
M. A. Chamness_C.__v_ 376-1964 Site Assess. 3/6/91 .._.._

.





PNL-8485
UC-703

DISTRIBUTION

No. of No. of
CoDieS

OFFSITE IO PacificNorthwestLaboratory

2 DOE/Officeof Scientificand R.W. Bryce K6-96
TechnicalInformation R.E. Jaquish KI-30

F. A. Spane K6-96
John Erickson Publishing Coordination K1-06
Washington State Department of Technical Report Files (5)

Health
Division of Radiation Routina

Protection
Ai rdustri al Center R.M. Ecker SEQUI
Building 5, M.S. L-13 M.J. Graham K6-78
Olympia, WA 98503 C.J. Hostetler K6-81

P. M. Irving K6-98
ONSITE R.L. Skaggs K6-77

C. S. Sloane K6-04
2 DOERichland Field Office P.C. Hays (last) K6-86

E. D. Goller A5-19
R. D. Hildebrand A5-55

2 WestinahouseHanford _omDanv

R. L. Jackson H6-06
A. J. Knepp H6-06

Distr.l
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