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EXECUTIVESUMMARY

As required by the Hanford Federal Facility Agreement and Consent Order 1

(Tri-Party Agreement Milestone M-17-OOA), this report assesses the impact of

wastewater discharged to the 216-S-26 Crib on groundwater quality. Thew

assessment reported herein expands upon the initial analysis conducted between

" 1989 and 1990 for the Liquid Effluent Study Final ProJect Plan. z

FacilityDescription

The 216-S-26Crib, locatedin the southern200 West Area, has been in use

since 1984 to disposeof liquid effluentsfrom the 222-S LaboratoryComplex.

The 222-S LaboratoryComplexeffluentstream includeswastewaterfrom four

sources: the 222-S Laboratory,the 219-S Waste Storage Facility,the

222-SA Chemical StandardsLaboratory,and the 291-S ExhaustFan ControlHouse

and Stack. The averageflow rate, as of January1993 was 4.1 x 104 L/month

(1.1 x 104 gal/month)or 0.95 L/minute (0.26gal/minute). Dischargesto the

crib are scheduledto cease by June 1995.

ImpactAssessment

Based on assessmentof groundwaterchemistryand flow data, contaminant

transportpredictions,and groundwaterchemistrydata, the 216-S-26Crib has

minimal influenceon groundwatercontaminationin the southern 200 West Area.

Locally,groundwateris contaminatedprimarilywith uranium,nitrate,tritium,

and chloroform,which are attributedto upgradientpast-practicesourcesother

" IEcology,EPA, and DOE, 1990, HanfordFederalFacilityAgreement and
ConsentOrder, WashingtonState Departmentof Ecology,U.S. Environmental
ProtectionAgency,and U.S. Departmentof Energy,Olympia,Washington.

2WHC, 1990, LiquidEffluentStudy Final ProjectPlan, WHC-EP-0367,
WestinghouseHanfordCompany,Richland,Washington.

V



WHC-EP-0690

than the 216-S-26Crib. The most likely sourcesare the 216-S-1,216-S-2,

216-S-7,216-S-13,and 216-S-25Cribs,which are locatedto the northwestof

the S-26 Crib. Other potentialsourcesare the 216-S-22Crib and

216-S-12Trench,Incatedto the north of the S-26 Crib.

Constituentsof interestfor the 216-S-26Crib are manganese-54,

cobalt-60,cesium-137,americium-241,strontium-g0,aluminum,and uranium.

Calculatedtravel times to the water table for all constituentsexcept

uranium,were more than 40 years. Therefore,any of these constituents

present in the crib would be retainedin the soil column. The calculated

travel time for uraniumwas less than five years. Seleniumwas identifiedin

this report as an additionalconstituentof interest,because it was detected

in the groundwaterin elevatedconcentrations. Travel time to groundwaterfor

seleniumwas calculatedat less than a year. Seleniumhas not been detected

in the 216-S-26Crib effluent;however,the analyticallimit of detectionis

currentlytoo high to rule out the presenceof seleniumin the effluent.

There is no conclusiveevidencethat the uraniumand seleniumpresentin the

groundwaterat the 216-S-26Crib came from dischargesto the crib. It appears

more likely that the source of these constituentsis upgradientof the

216-S-26Crib.

Conclusions

Continuedshort-termoperationof the 216-S-26Crib will have little

effect on groundwatercontaminationin the southern200 West Area. The

groundwatermonitoringwell currentlyinstalledat the 216-S-26Crib is

adequatefor use of the crib, under currentoperatingconditions

(September1993),until the June 1995cessationdate. If dischargesto the

vi
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216-S-26Crib continuebeyondJune 1995, installationof additional

groundwatermonitoringwells for this site shouldbe consideredto better

distinguishupgradientcontaminantsourcesfrom the effects of dischargeto

the 216-S-26Crib.

vii
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I.0 INTRODUCTION

Groundwaterimpact assessments(GIA) are requiredfor a number of liquid
effluent receivingsites accordingto the Hanford FederalFacilityAgreement
and ConsentOrder (Tri-PartyAgreement)MilestonesM-17-OOAand M-17-OOB,as

" agreed upon by the U.S. Departmentof Energy (DOE),WashingtonState
Departmentof Ecology (Ecology),and the U.S. EnvironmentalProtectionAgency
(EPA) (Ecologyet al. 1991). This report assessesthe impactsto groundwater

- from the disposalof effluentto the 216-S-26Crib (S-26Crib) in the 200 West
Area.

I.1 BACKGROUND

In _esponseto publiccommentson the originalTri-PartyAgreementand at
the requestof the signatorieson the Tri-PartyAgreement,the DOE, Richland
OperationsOffice (RL) assessedthe impactof liquid effluentsdischargedto
the ground at the HanfordSite (WHC 1990b, 1990c). The EPA and Ecology
expressedconcernsregardinguncertaintiesin the evaluationsmade by RL.
Foremostamong these concernswere the lack of site-specificdata, the need to
consider interactionswith adjacentliquiddischargefacilities,and the need
for more rigorousmodels of contaminanttransport. Therefore,RL, Ecology,
and EPA (thethree parties)createda series of Tri-PartyAgreement
Milestones,includingM-17-OOA,M-17-OOB,M-17-13, and M-17-13A,which pertain
to GIAs.

Tri-PartyAgreementMilestonesM-17-OOAand M-17-OOB require impact
assessmentsfor Phase I and II waste streams(Stordeurand Flyckt 1988).
Effluentsdischargedto the S-26 Crib were definedas a Phase I waste stream.
Tri-PartyAgreementMilestoneM-17-13 requireda methodologyfor assessingthe
impact of liquid effluentdischargeon groundwater,which resulted in the
document,A Methodologyfor IssessingImpactsto Groundwaterfrom Disposal of
Liquid Effluentto the Soil at the HanfordSite (Tyler 1991). Thirty days
after regulatoryapprovdlof the methodologydocument,as requiredby
Tri-PartyAgreementMilestoneM-17-13A,a schedulefor performingassessments
at thirteenreceivingsites was completed. The S-26 Crib is identifiedas one
of the receivingsites to undergoa GIA.

1.2 METHODOLOGY

The methodologypresentedin Tyler (1991)was followed in preparingthe
" GIA for the S-26 Crib. Tyler (1991)includedthe categorizationof each of

the 13 receivingsites into I of 3 levelsbased on the effort needed to
performthe assessment. A level I receivingsite GIA relies on available

- information. A level 2 receivingsite GIA may rc_Jirenonintrusivefield work
to verify existingcontamination. A level 3 site may require intrusivefield
work. If existinginformationis inadequatewhile performinga level I GIA,
it may be raised to a level 2 or 3.
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The methodologydocument (Tyler1991) outlinesseveraltasks to be
conductedas part of the GIA for level I receivingsites"

• Prepareand presenta plan describinghow the GIA will be conducted
• Characterizethe liquid effluentstream
• Evaluatethe site-specifichydrogeology
• Developa site conceptualmodel
• Assess the hydrologicimpactof the liquid effluentstream
• Assess the contaminantimpactof the liquid effluentstream
• Evaluatethe adequacyof the existingmonitoringwell network
• Preparea written report of the results.

The tasks requiredfor level 2 and 3 receivingsites are similarto those
outlined above,but also includefield work-relatedactivities. The S-26 Crib
is categorizedas a level I receivingsite based on the moderate volumeof
liquidsdischargedat the site and the low loadingrate of potential
contaminantson the soil column (Tyler1991).

Several key assumptionsinherentto all GIAs are explainedin the
methodologydocument (Tyler 1991). For this GIA, the followingassumptions
are relevant.

• The expectedlevel of impact from the receivingsite determineshow
well the chemistry,geology,and hydrologyneed to be understood.

• Modeling sophisticationis tailoredto availableinformationand the
expectedlevel of impactto the receivingsite.

• Historicaldata are useable.
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2.0 FACILITIES DESCRIPTION

2.1 LOCATION

" The HanfordSite is a 1,450-kmz (560-miz) tract of land locatedin
Benton,Franklin,and Grant Counties in the south-centralportionof
WashingtonState. The 200 West Area is locatedin the west-centralpart of

• the Hanford Site, approximately37 km (23 mi) northwestof the city of
Richland (FigureI). The S-26 Crib and the 222-S LaboratoryComplex (source
of the wastewaterto the crib) are located in the southeastcorner of the
200 West Area. The 222-S LaboratoryComplex is locatedwithin the 200 West
Area perimeterfence and the S-26 Crib is located immediatelyoutsidethe
fence (Figure2). The one groundwatermonitoringwell (299-W27-1)associated
with the S-26 Crib, is locatedadjacentto and on the south side of the crib
(see Figure 2).

2.2 HISTORY

The S-26 Crib was constructed in 1984 and has been in use since then.
Before 1984, wastewater from the 222-S Laboratory Complex was discharged to
the 216-S-19 Pond (S-19 Pond) (Figure 3) or the 216-S-20 Crib (S-20 Crib) (see
Figures 2 and 3). From 1952 to 1973, discharges were to both S-19 Pond and
S-20 Crib. From 1973 to 1984, only the S-19 Pondwas used. Well 299-W27-1
was drilled and completedin 1984 (DOE-RL1992). Figure 4 shows the well
constructionand completionsummary.

2.3 FACILITIES

The S-26 Crib receiveswastewaterfrom the 222-S LaboratoryComplex. The
222-S Laboratoryprovidesanalyticalservicesto the 200 Areas operations
analyzingnonradioactiveand radioactivesamples. The 222-S Laboratory
supportseffortsto characterizethe waste stored in the 200 Areas single-
shell tanks. In addition,analyticalservicesare provided for the following
waste managementprocessingfacilities"

• Tank Farms
• B Plant
• 242-A EvaporatorFacility
• Plutonium-UraniumExtractionPlant

" • PlutoniumFinishingPlant (PFP)
• Uranium-OxidePlant
• Waste EncapsulationStorageFacility

" • Environmentalmonitoringand surveillanceprograms
• Activitiesinvolvingessentialmaterials,research,and development.

Informationabout the S-26 Crib and the sourcesof wastewaterto the crib
is taken from the 222-S LaboratorySamplingand AnalysisPlan (Warwick1992)
for wastewaterthat comes from the 222-S LaboratoryComplexand dischargesto
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Figure 2. Site Map of the 216-S-26 Crib Showing Well Locations.
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Figure 3. Location of Geologic Cross Section and
Nearby Facilities.

JWL\M060893-C



WHC-EP-0690

Figure4. As-Builtfor Well 299-W27-I,MonitoringWell for
the 216-S-26Crib.

i i i ii i i
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the S-26 Crib. Informationabout the waste stream,such as flow rates and
effluentconstituents,is from the waste stream-specificreport (Hall 1990).

The S-26 Crib is 12B by 3 m (420 by 10 ft). A 15-cm (O.5-ft)vitrified
clay, perforateddistributionpipe runs the lengthof the crib, 0.5 m (1.5 ft)
above the bottom (see Figure2). Lining the bottom of the S-26 Crib is 0.75 m -
(2.5 ft) of gravel coveredwith a membranebarrier and 2.g m (9.5 ft) of
earth. One gage well with a liquid-levelindicatoris located30.5 m (100 ft)
from the west end of the crib, and a vent riser is located at the east end.
The S-26 Crib accommodatesup to 283,905L/day (75,000gal/day),or
94,635 L/8 hours (25,000gal/B hours) per shift.

Wastewaterthat is dischargedto the S-26 Crib comes from one or more of
four sources (Figure5):

• 222-S Laboratory
• 219-S Waste StorageFacility
• 222-SA AnalyticalChemicalStandardsLaboratory
• 291-S ExhaustFan ControlHouse and Stack.

Wastewaterfrom the 222-S LaboratoryComplex and the 219-S Waste Storage
Facilityfirst goes to the 207-SL RetentionBasin (Figure6). The wastewater
is held until it is sampledand analyzedand determinedto complywith
WHC-CM-7-5,EnvironmentalCompliance(WHC 1988). If the wastewatermeets
compliancerequirements(WHC 1988), it is sent to the S-26 Crib. Batchesof
effluentheld that are not in compliancewith radioactiveand mixed-waste
releasecriteria are pumped to the 21g-S Waste Handling Facilityfor transfer
to undergroundstoragetanks. Batchesof effluentheld that are not in
compliancewith pH or total organiccarbon (TOC) requirementsare handledon a
case-by-casebasis; batcheswith too high or low of a pH value are neutralized
before being sent to the S-26 Crib and batchesthat exceed the TOC
requirementsare sent to the undergroundstoragetanks as describedabove.

The 207-SL RetentionBasin consistsof two g4,635-L (25,000-gal)
belowgradecompartments. Samplesof the retentionbasin wastewaterused to
determinedisposalrequirementsare collectedautomaticallyas the effluent
enters the basin (see Figure6). If the samplesmeet releasecriteria,the
effluentcan be dischargedto the S-26 Crib.

Wastewaterfrom the 222-SA StandardsLaboratoryand 291-S Stack Fan House
is not sent to the 207-SL RetentionBasin,but goes straightto the S-26 Crib
(see Figure 6). Wastewaterfrom these two sourcesis nonradioactiveand
nonhazardousbecausethe facilitieshave never containedradioactivematerials
and hazardousmaterialsare administrativelycontrolled.

2.4 ADJACENTFACILITIES

Severalother facilitiesare locatednearby (see Figure 3) that have
dischargedwastewaterto the ground in the past. Descriptionsof liquid
effluentsassociatedwith nearby facilitiesand past-practiceoperationsare
summarizedin Table I. Dischargescontainedradioactiveas well as hazardous
contaminants. Althoughsome of these dischargescontainedcontamination,most
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Figure6. The 222-SLaboratoryWastewaterSystem.
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Table ]. Description of Effluents Disposed of to Nearby Facilities and Past-Practice Operations.
(4 sheets)

Facility Years of service Description of facility Volume received
(current status) (waste description, if available)

216-S-1and ]952 to ]956 Receivedcell drainagewaste from the ].6 E+08 L
• 216-S-2Cribs D-] ReceiverTank and redistilled (4.2 E+08 gal)

(inactiveand condensatefrom the D-2 ReceiverTank in
stabilized) the 202-S Building(wasteswere

radioactiveand slightacidic)
I

216-S-7Crib 1956 to ]965 Receivedcell drainage from the 3.9 E+08 L
(inactiveand D-] ReceiverTank, processcondensate (].O E+08 gal)
stabilized) from the D-2 ReceiverTank, and

condensatefrom the H-6 Condenserin the
202-S Building

I

216-s-gCrib 1965 to 1969 Receivedprocesscondensatefrom the 5 03 E+OI L m
(inactiveand D-2 ReceiverTank in the 202-S Building (1.33 E+O/ gal) '0
stabilized) (primarilynitric acid/radioactivewaste) _(_

0

216-S-13Crib 1952 to 1967 Receivedliquidwaste from the 5.0 E+06 L
(inactiveand 203-S DecontaminatedMetal Storage (].3 E+06gal)
stabilized) Facility,the 204-S Uranyl Nitrate

HexahydrateFacility,and the
276-S OrganicSolventMake-UpFacility

1967 to 1972 Receivedoccasionalsumpwaste from the
204-S UranyiNitrateHexahydrateFacility
(wastewas low salt; neutral/basic;and
mainly composedof nitrate,sodium,and
sodiumdichromate)



Table 1. Description of Effluents Disposed of to Nearby Facilities and Past-Practice Operations.
(4 sheets)

Description of facility Volume received
Facility Years of service (waste description, if availablg)

216-S-20 Crib 19S2 to 1953 Received miscellaneous waste from 1.35 E+08 L
(inactive and laboratory hoods and decontamination (3.57 E+07 gal)
stabilized) sinks in the S Plant via the

219-S Retention Basin

1953 to 1963 Received same effluent as above except
via pipelines from the 207-SL Retention
Basin and 219-S Retention Basin

300 Area lab waste via tanker truck =c
-r

1963 to 1969 Received miscellaneous waste from 1.35 E+08 L _,
laboratory hoods and decontamination (3.57 E+07 gal) _'I
sinks in the 222-S Laboratory via the o
219-S Retention Basin; 300 Area lab
wastes were rerouted to 216-T-28 Crib o

1969 to 1972 Crib was inactive because the ground
caved in above the crib

1972 to 1973 Crib stabilized and sinkholes filled in

216-S-22 Crib 1957 to 1967 Received liquid waste from the acid 9.84 E+04 L
(inactive and recovery facility in the 293-S Building (2.6 E+04 gal)

stabilized) (contained nitrate ahd sodium)

216-S-25 Crib 1973 to 1980 Received 242-S Evaporator process steam 3.0 E+08 L
(active) condensate through November 1980 (8.0 E+07 gal)

1980 to present I Received 241-SX Tank Farm cooling water;

i 242-S Evaporator in standby mode

E

• t
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Table 1. Description of Effluents Disposed of to Nearby Facilities and Past-Practice Operations.
(4 sheets)

Description of facility Volume received
Facility Years of service (waste description, if available)

216-S-12Trench 1954 to 1975 Receivedflush water from the 291-S Stack 6.81E+04 L
(inactiveand Complex (containingammoniumnitrate) (I.8E+04 gal)
stabilized)

b

216-S-14Trench 1951 to 1952 Receivedunknownquantityof contaminated Unknown
(inactiveand (unirradiateduranium)MIBK from the
stabilized) initialtest runs in the 202-S Building

216-S-10DDitch 1951 to 1991 Receivedliquidwaste from 202-S Building 4.34 E+O9 L
(inactive, drains,funnels,processvesseland (1.16 E+O9 gal)
partially coolingwater, and chemicalsewer lines. _"
stabilized) Also receivedliquidwaste from the 'r_

241-S Tank Farm drains,overflowfrom _,
2901-S-901Water Tower, 211-S Valve House _o
stationdrains,and 276-S Solvent o
HandlingFacilityfloor drains. The
ditch transferredthese liquidwastes to
the 216-S-10Pand 216-S-11Ponds.
(Wastesconsistedof sodiumnitrate,
sodiumhydroxide,aluminumnitrate
nonahydrate;some wastes were
radioactivelycontaminated;no hazardous
wastes were disposedof to the ditch
after February1987)



Table 1. Description of Effluents Disposed of to Nearby Facilities and Past-Practice Operations.
(4 sheets)

Description of facility Volumereceived
Facility Years of service (waste description, if available)

216-s-lg Pond 1952 to 1954 Received effluent from the 1.33 E+og L
(inactive and 222-S Laboratory ventilation cooling (3.51E+08 gal)
stabilized) water and miscellaneous wastes from

laboratory hoods and decontamination pond
via the 207-SL Retention Basin

1954 to 1955 Pond inactive because radionuclide
concentration in the 207-SL Retention
Basin liquid wastes was above the
prescribed disposal guidelines; wastes
rerouted to the 216-S-20 Crib I

prl

]g55 to I984 Received cooling water and miscellaneous ,
wastes from laboratory hoods and o
decontamination sinks in the 0

222-S Laboratory

2607-W6 Septic Tank 1951 to present Receives sanitary wastewater and sewage 3.48 E+04 L/day
and Drain Field (g.2 E+03 gal/day)

2607-WZ Septic Tank 1944 to present Receives sanitary wastewater and sewage 2.26 E+04 L/day
and Drain Field (5.97 E+03 gal/day)

NOTE: Stabilized = Clean fill and/or cover added to surface of facility.
MIBK= Methyl isobutyl ketone.

• e
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of the wastewaterwas uncontaminatedprocesscondensate. All other discharge
sourceswere terminatedby the time the S-26 Crib was put into service in
1984, except for the septictanks and associateddrain fields.

Unplannedreleasesthat containedvaryingamountsof radioactive
contamination,as well as intentionaldischarges,have also occurrednear the
S-26 Crib and the 222-S LaboratoryComplex. Figure 7 shows the locationsof
these unplannedreleases (DOE-RL1992). Only the releasesthat occurred in
the vicinityof the S-26 Crib are discussedin this document (Table 2).

15
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Table 2. Summary of UnplannedReleases(DOE-RL1992). (5 sheets)
Associated waste

Unplanned Locatior_ Date Reported waste - related historyrelease no. management unit

UN-200-W-10 Near the 1952 NA An unknown source caused spotty uranium contamination.
203-S Uranium
Storage Tardcs Iqaxi_mJmreadings of 10,000 ct/min at 2 cat (1 in ) were noted.

The contaminated area was covered with asphalt _ posted with

• radiation zone signs.

UN-ZOO-W-30 Z16-S-12 Trench 7/54 216-S-12 Trench The contaminated area was limited to a pit near the northeast
corner of the S Plant stack. The pit was covered with several
feet of clean soil.

Contamination consisted predomimmtly of ruthenium and zircon/
niobium with approximately 5 Ci of beta activity and 2 to 3 Ci of
gamm activity.

This site is scheduled for deletion; it is a duplicate of the
216-S- 12 Trench.

-I-

1_#-200-W-32 Near the northwest 1954 NA A ruptured trar_fer Line from 224-U to S PLant spi lied ura_nft o,
corner of S Plant nitrate hexahyclrate solution to the ground, rnb._ "[J

.._ exclusion area No analytical data were provided on the Level of contamination tC)
associated with this release, ch

_D
The contaminated area was covered with clean soil and the site o
removed from radiation zone status in February 1971.

UN-200-W-34 An area between the 5/55 NA Release involved overflow from an open ditch and the
open ditch _ the 202-S Chemical Sewer ]_renches,re_ulting in contamination of
202-S Chemical Sewer approximately 5,000 mF (53,821 ft _) between the open ditch and
Trenches the trenches.

Maximum exposure rate of 1 R/hour was recorded.

The ditch was dredged and the sludge removed, placed in tow spots
on both sides of the ditch, and covered with 0.6 m (2 ft) of
soil. The area was removed from radiation zone status in March
1971.

UN-200-W-35 Outside and north of 9/55 NA Release from a leak in the urany[ nitrate hexahydrate process
S Plant exclusion line from S Plant to U Ptant.

area Contamination was removed to the 200 gest Area Burial Ground.
The area was removed from radiation zone status in January 1972.



Table 2- Summary of Unplanned Releases (DOE-RL 1992). (S sheets)

Associated waste
Unplanned Loc_tion Date Reported waste - related history

release no. management unit

UN-ZOO-W-41 Right-of-way from 7/7/56 NA Transport of a burial box caused ground contamination at the
the 202-S But |ding right-of-way from the 202-S Bui tding railroad cut to the burial
railroad cut to the ground.
burial ground

Unknown beta/gamma emitter with readings to 1,000 nrad/hour
recorded.

Re_=diat actions not identified.

UN-200-W-42 Ground around a 2/3/57 NA Contaminated spots from an unknown source were found in the
railroad shack near S PLant Aggregate Area near a railroad shack.

202-S Building Contamination consisted of unknown beta/galmm readings to
500 mrad/hour.

The site was cleaned and readings were reduced from 2,000 to
5,000 ct/min. =E-1-

UN-200-W-43 BLacktop area near 2/12/57 NA Site originated from windblown contamination_from a nea_ am
radiation zone east radiation zone. Site is approximteLy 110 m_ (1,200 ft ) with re1

ICo of 223-S Building 4,500 kg (5 tons) of contaminated soil. -oo
Unknown alpha emitter with readings to 2,000 dis/rain. (_

,, _)

Remedial actions not identified, o

UN-200-W-52 South of the 9/15/58 207-S Retention Basin Leakage from the 241-S-151 Diversion Box caused ground
241-S-151 Diversion and 241-S-151 contamination in an oval-shaped area |q)proximetety 91 m (300 ft)
Box toward Diversion Box wide, tying immediately south of the diversion box toward
lOth Street " lOth Street, including the 207-S Retention Basin.

UN-200-W-56 Near the 216161 NA Heavy rainfaLL washed contamination from _ radiation zone
202-S Column Carrier (216-S-_2) and _ontaminated 19 m_ (200 ft ) of graveled surface
Trench and 5 m_ (50 ft =) of blacktop.

Unknown beta/gm emitter readings of ]0,000 ct/min on graveled
surface and 80,000 ct/min on the blacktop were recorded.

The contaminated area was roped off (at that time).
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Table 2. Summary of Unplanned Releases (DOE-RL 1992). (5 sheets)

Unplanned Location Date Associated waste Reported waste - related history
release no. management unit

UN-_-W-61 Near the southwest 4124/_ NA A fir_e r_tured Mite flushing the H-IO Receiver Tank to the
corner of the Z41-SX trmlsfer Li@, r_t;ing in contmination of an area
_2-S Building approximately 19 me(Z00 ft_) and containing 9.000 kg (10 tons)

of soi L.

Unknown beta/gamma emitter readings from 4.000 to 100,000 ct/min
were recorded.

i

Contaminated waLkways were washed dolm and released frm I
radiation zone status. The top 15 cal (6 in.) of contaminated
soil were removed.

UN-ZOO-W-69 Between the 312173 NA Numerous spots of ground contamination of Z.O00 to
ZO4-S Building 50,000 ct/min, with infrequent spots of ZO to 100 mrad/hour,
railroad spur and were noted north and northeast from the 2l_-S Building Unloading
the S Plant railroad Station and between the 204-S Building railroad spur and the lE-r

cut S Piarlt railroad cut. t-)I
i'rl

Inside established radiation zone, the sump pit was found to be -oi-.a
_0 contaminated, with readings from 1,000 to 5,000 mracl/hour and !

the grating from the sump (stacked nearby) had readings of 0o_
800 mrad/hour. _¢)c)

Extension of survey outside S Plant exclusion fence produced
readings of 5,000 to 100,000 ct/min between the 204-S Suitding
railroad spur and the S PLant railroecl cut embenlmmt.

Remedial actions not identified.

UN-ZOO-W-83 Vicinity of 11/Z3/81 NA An unknown mmunt of radioactive contamination ues spilled on
Z04-S Buitding the ground in the vicinity of the 204-S Buitding radiation zone.
radiation zone



Table 2. Summaryof UnplannedReleases(DOE-RL1992). (5 sheets)

Unplanned Location Date Associated waste
release no. management unit Reported waste - related history

UN-2OO-W-IO8 Underground crib 118/69 HA Ruptures in underground crib Masts tines produced urdmoun beta/
waste Line between gamma emitters with exposure rates of 60 R/hour detected at the
216-S-9 Crib and bottom of the waste line.
216-S-23 Crib

Leakage occurred over an unknown time period releasing an
unknown quant i ty of waste.

Release was cteanecl up by redirecting approximately 110 L
(30 gst) of waste solution into s hole in the ground below the
opening of the { ine end approximately 6 m (20 ft) _elou ground
surface.

Armua[ surface radiotogicat monitoring is performed at this
site; during the October 1990 survey, no contamination Mas
detected. This was a decrease from the previous survey.

UN-ZOO-W-109 Underground crib 1126/69 MA Ruptures in underground crib waste lines resulted in uasteueter =[:
waste line between bubbling to the surface; radiation exposure rates of unknown :2::o
216-S-9 Crib and beta/gamin emitters were measured at 650 aR/hour and decreased I

ro 216-S-23 Crib to 20 mR/hour after the Mater sank beck into the ground, re1o "1o
I

Annual surface radioLogical monitoring is performed st the site; o
during the October 1990 survey, general contamination urns o_
detected from 200 to 6,000 ct/min, indicating no change from the o
prey ious survey.

Remedial action not identified.

UH-200-W-116 91 m (300 ft) north 1968 HA Site was contaminated with particulate Batter spread by wind
of the from the 20&-S Waste Storage Tank exhaust and the related
202-S Building railroad tanker waste un[oading station.

General contamination was measured at 200 ct/min with isolated
specks up to 2 Brain/hour, during surface radiation monitoring in
October 1990.

UN-ZOO-M-123 204-S Unloading 1118179 HA Release of 73,000 L (19,300 gal) of radioactive liquid waste
Facility area occurred at the 204-S Unloading Facility area, caused by a

frozen discharge line.

Contaminated ground beneath the tank car was cleaned up.

• i



Table 2. Summaryof UnplannedReleases(DOE-RL1992). (5 sheets)

Associated waste
UnpLe_ Location Date Reported waste - related historyre Lease no. management uni t

UPR-2OO-W-SZ Z33-S Building 116163 233-S Building A fire in the ptutoniLm column at Z33-S Building spread
plutonium contamination throughout and in the ilmecliate
vicinity of the building.

. Parts of the bui [ding were cleaned of gross contamination and
alpha contamination was remediated.

IJPR-ZOO-W-59 No. 1 Pond at 1126/65 202-S Building Failure of an F-1 process vessel coil in the 202-S Building
202-S Building allowed effluent to mix with cooling water.

Unknown beta/gamma emitter readings with • nmximumdose rate of
196 mrad/hour at the No. 1 Pond inlet.

Remedial actions not identified.

UPR-ZOO-Y-87 Z91-S REPA filter 1128192 Z_I-S Stack Complex Water Leak from the 291-S HEPA filter housing contminated the
housing ground at its base. 1[::3:

Readings to 2.000 ct/min were recorded, c'_I
rT1

r_ Remedial actions not identified. "_
i-= I

UPR-200-W-96 Adjacent to and ?19169 WA Release consisted of 0.01 g of ptutoniun-Z39-contaminoted o
north of the water. Smear samples taken of the water and surfaces involved _)
233-S Filter House were as follows: o

- Water on the floor of the Z33-S Filter Rouse was greeter
than 40,000 dis/min

• The concrete pad outside the fitter house was
10,000 dis/min

• The electric motor pod was 10,000 dis/ain
• The water in the overflow pool was 600 dis/ain.

The site was covered with 71 m (234 ft) of clean gravel.

The October 1991 radioLogicat survey detected contmination of
200 to 3,000 ct/min at the northwest corner of the site.

Ci = Curie (unit of radiation).
ctlmin = Counts per minute.

dis/rain = Disintegrations per minute.
HEPA = High-efficiency particulate air.

mR/hour = Rittiroentgen per hour.
mrad/hour = Hi t t i rad per hour.

NA = Not applicable.
R/hour = Roentgen per hour.

r UII = Unplanned release considered a distinct waste monagen_nt unit for remediation purposes.
UPR = Unplanned releases from or within the operations of a specific waste management unit.
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3.0 EFFLUENTCHARACTERISTICS

3.1 222-S LABORATORY

3.1.1 Layout and System Operation

The 222-S Laboratoryis a two-storystructurewith a basement 98 m long
" by 33 m wide (322 ft long by 107 ft wide). It was built in 1950 and 1951 to

provideanalyticalservicesto the ReductionOxidationPlant. The
222-S Laboratorynow supportsanalyticalcharacterizationof waste stored in
HanfordSite single-shelltanks. It also providesservicesto other
miscellaneouswaste managementprocessingfacilities.

The first level is divided into three separatesections: the west,
central, and east. The lunchroom,offices,and locker rooms are located in
the west area. The west side is free of radioactiveand hazardouschemicals.
The central sectionhouseschemicallaboratoriesand serviceareas. Work in
this sectioninvolveslow- to intermediate-levelradioactivewastes and
hazardouschemicals. Occasionallya high-levelradioactivewaste sample is
locatedwithin the centralportion. The east side (multicurie)section
containshot cells, chemicallaboratories,and serviceareas for work with
intermediate-to high-levelradioactivewastes. The centraland eastern
sectionshave laboratorybenchesand hood drains suppliedwith electricity,
water, compressedair, and processvacuums. Mixed-waste(radioactiveand
hazardous)effluentsare separatedfrom the nonradioactiveand nonhazardous
effluents. All sinks, drains,distilledwater supplies,equipmentcooling
water, and steam condensateempty into the 207-SL RetentionBasin.

The second level houses the glassblowingshop, ventilationfans,
ductwork,and storageareas. The ventilationfans and ductworkarea are
posted as radioactivesurfacecontaminationzones. The sinks and drains from
the glass shop, distilledwater overflow,the MilliporeI deionizedwater
unit, flash tank overflow/drainlines, and the floordrainempty into the
207-SL RetentionBasin. Overflowand drain lines from the nitric acid storage
tank empty into a storagetank outsidethe 222-S Laboratory.

The basementhouses the countingroom, vacuum pumps, instrument
maintenanceshop, and the scanningelectronmicroscopelaboratory. The area
is posted as a radioactivesurfacecontaminationzone. All effluentgenerated
is analyzedfor radioactivityand releasedto the 207-SL RetentionBasin if

. resultsare below releasecriteria (WHC 1988).

The 222-S Laboratoryhas three main sourcesof supplywater: raw, steam,
and potable. The potablewater is the primarysourcecomprising85% of the
waste stream. The steam condensatesupplies15% of the waste stream flow; raw
water (used in the fire protectionsprinklersystem)suppliesless than I%.

IMilliporeis.a trademarkof the MilliporeCorporation.
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3.1.2 Discharge Volume and Flow Regime

The 222-S Laboratory began discharging wastewater effluent to the
S-26 Crib in October 1984. At that time, laboratory operations discharged on
the average of 25,738 L (6,800 gal) of effluent per 8-hour shift. Table 3
describes historical effluent characteristics. The current discharge flow

rate calculated from the available data (Table14)04.as of the end of July 1993,outis on the average of 4.1 x 10_ L/month (1.1 x gal/month), which works
to be 0.95 L/minute (0.26 gal/minute).

Table 3. HistoricalEffluentStreamDescription(WHC IggOc).

Total volume of effluentdischarged 1.51E+08 L from 10/84 to 12/88
to subjectreceivingsite (Coonyand
Thomas 1989)'

Averageeffluent dischargerate by 2 34 E +06 L/month
operationmode (WHC 1990a)b '

Effluentdesignation(WHC 1990a)b Nondangerous,radioactive

Effluentstatus Active dischargeto 216-S-26Crib

'Coony,F. M., and S. P. Thomas,1989, WestinghouseHanford Company
EffluentDischargesand Solid Waste ManagementReport for Calendar
Year 1988: 200/600Areas, WHC-EP-0141-1,WestinghouseHanfordCompany,
Richland,Washington.

bWHC, Iggoa,222-S LaboratoryWastewaterStream-SpecificReport,
WHC-EP-0342,Addendum 13, WestinghouseHanfordCompany,Richland,
Washington.

Figure8 demonstratesthat the volume of effluentdischargedto the crib
has decreasedover the years. The volume continuesto decrease as
modificationsare made to the 222-S Laboratory. The recent installationof a
recirculatingvacuum pump resulted in a 50% reductionin flow rate to the
S-26 Crib.

3.1.3 Effluent Constituents

The 222-S Laboratory generates waste that is both radiological and
hazardous. Table 5 (Klem 1990) is a list of chemicalsthat are or were used
in the laboratory. The waste includesa varietyof chemicals: acetone,
nitrate,nitric acid, and lesser amountsof sulfuricand hydrofluoricacids.
During the week of October20, 1984, an unnamedspill event occurredat the
222-S Laboratory,which releasedwastewatercontaminatedwith strontium-90to
the 207-SL RetentionBasin. The concentrationof strontium-90did not exceed
the DOE AdministrativeControlLimit (40 pCi/L),therefore,the wastewaterwas
releasedto the S-26 Crib (DOE-RL1992). Tables 6 throughB summarizethe
effluentdata availablefrom IgB5 to 1990 (WHC 19gOa,Addendum 13). The
tables providean averagevalue for each constituentper year. They also
indicatethat only aluminumand iron have exceededthe WashingtonWater
QualityStandard (WWQS),WAC 173-200. Table g providesradiologicaland
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Table 4. PartialEffluentStreamVolume Description(1993). (2 sheets)
.........

Date Volume (gal) Volume (L) Averagevolume(L)

I/I/93 12,300 4.7 E+04 417 E+04

I/2/93 11,400 4.3 E+04
, ,, , _ _ ,.,, ,, ....: , ,,

I/3/93 15,600 5.9 E+04
, L ,, .., ,,, ,

I/4/93 16,200 6.1E+04
, ,,

I/5/93 12,300 4.7 E+04
,

1/6/93 12,300 4.7 E+04
,, , ,, ,., , ,,

1/7/93 ]5,600 5.9 E+04

1/8/93 12,800 4.8 E+04

1/10/93 9,800 3.7 E+04
,,, ,,.,

1/10/93 11,700 4.4 E+04

1/11/93 15,600 5.9 E+04
,r ,,

1/]2/93 16,200 6.1E+04

1/13/93 12,300 4.7 E+04
,, , ,, ,,..,

1/14/93 12,000 4.5 E+04
j ,,,,

1/15/93 11,700 4.4 E+04
, ,,. ,..,

1/16/93 11,700 4.4 E+04
......

1/18/93 11,700 4.4 E+04
-, _ , ,, ,,

1/19/93 10,600 4.0 E+04
' ,'"' L ,

1/20/93 8,900 3.4 E+04

1/22/93 10,000 3.8 E+04
,,,

1/23/93 12,300 4.7 E+04
i _

1/26/93 10,600 4.0 E+04
,,

1/29/93 11,700 4.4 E+04
,,,, .,, ,,

• 1/31/93 10,000 3.8 E+04
• ..,,,,__

5/3/93 10,600 4.0 E+04 3.9 E+04

5/7/93 10,600 4.0 E+04
, ,,,, , ,,,,., ,,

5/29/93 10,000 3.8 E+04
......
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Table 4. PartialEffluentStreamVolume Description(1993). (2 sheets)

Date Volume (gal) Volume (L) Average volume(L)
,,

6/3/93 10,600 4.0 E+04 4.0 E+04
,,

6/7/93 11,200 4.2 E+04

6/10/93 11,200 4.2 E+04
, .i ,,, •

6/13/93 ]0,900 4.1 E+04

6/17/93 9,500 3.6 E+04
,,

6/19/93 11,700 4.4 E+04
,, ,, ,,,

6/21/93 10,300 3.9 E+04
,,

6/22/93 10,600 4.0 E+04
,, ,,,

6/24/93 10,600 4.0 E+04
,,

6/30/93 10,000 3.8 E+04

7/8/93 11,200 4.2 E+04 3.7 E+04

7/12/93 10,000 3.8 E+04

7/16/93 8,900 3.3 E+04
II

7/22/93 9,500 3.6 E+04
,,,, ,

7/28/9_ 9,500 3.6 E+04

Total 480,000 1.8 E+06 --

Note" Informationobtainedfrom 222-S Laboratorydatasheets.
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Table 5. List of ChemicalsUsed in the 222-S Laboratory
(adaptedfrom DOE-RL 1992). (2 sheets)

Compoundname Chemicalformula

Acetone CH3C20H3

Aluminumnitratenonahydrate Al(NO3).9H20

Ammoniumhydroxide NH40H

Ammoniumoxalate (NH4)2C204H20

BromonaphthaIene C1oHTBr

Butylated hydroxytoluene 2,6-di-tert-butyl-4-methylphenol

Ceric sulfate Ce(SO)2

Di-2-ethylhexyl phosphoricacid C16H34POOH

Ferroussulfamate Fe(SO3NH2)2

Ferroussulfate FeSO4

Hydrazine H2NNH2.H20

Hydrochloricacid HCl

Hydroxylamine hydrochloride NH2OH.HCI

Hydroxyquinoline CgH6NOH

Lead nitrate Pb(N03)2

Mercuricthiocyanate Hg(SCN)2

Methyl ethyl ketone CH3COC2HS

Methyl isobutylketone CH3COC4H9

Mineraloil Light hydrocarbons

Nitrate NO3

Nitric acid HNO3

Normal paraffinhydrocarbon CioH22to C14H3o
(kerosene)

O-phenanthroline ClzHsNz •
Potassiumfluoride KF

Potassiumoxalate K2C204

Potassiumpermanganate KMnO4

S-diphenylcarbazide C13HI4N40

Sodium dichromate Na2Cr207.2H20
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i

Table 5. List of ChemicalsUsed in the 222-S Laboratory
(adaptedfrom DOE-RL 1992). (2 sheets)

Compound name Chemical formula

• Sodium fluoride NaF

Sodium hydroxide NaOH

• Sodiumnitrite NaNOz

Sulfate SOs

Sulfuricacid H2SO4

Tetrabromomethane (CHBr2)2

Tetraphenylboron (C6Hs)B

Thenoyltrifluoroacetone CTHsSO2F3

Tributylphosphate (C4H9)3 PO4

Trichloromethane(chloroform) CHCl]

Titaniumchloride TiCl4

Tri-iso-octylamine C2_H51N

Vanadium V

Xylene C6H4(CH3)2

Zinc amalgam ZnHg

Note: Source of originaltable Klem 1990).
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Table 6. Summaryof InorganicChemicalConstituentConcentrations
(ppb) in EffluentDischargedto the 216-S-26Crib

(WHC 1990a,Addendum 13) (2 sheets)
,,,,

Constituent 1985 1986 1987 1988 1989 1990
,,,,

Aluminum 300 1,300' <150 <150 <150 <150 •
, ,,,,,

Arsenic ........ <150 <500

(EP toxic) ,,,,,

Barium 32 30 24 23 24 25
,, ,, , ,

Barium ........ 470' <I,000 i

(EP toxic)

Beryllium <5 <5 <5 5' <5 <5
,,

Boron ........ 12" 23
, ,,,,

Cadmium <2 <2 <2 2a <2 <2

Cadmium ........ 4I" <I00
(EP toxic)

Calcium 18,000 18,000 17,000 17,000 17,000 16,000

Chloride 2,200 13,000 2,000 2,000 2,300 2,200

Chromium 11 16' <I0 <10 <10 <I0
, ,,I ,,

Chromium ........ <200 <500
(EP toxic)

Copper 120 62 200 130 160 170
......

Fluoride <500 <500 <500 <500 <500 <500
(IC)

,,,

Fluoride ...... 220 130 100
(ISE)

,,

Iron 630 180 56 70 100 130

Lead ........ <200a <500
(EP toxic)

Magnesium 3,800 4,1O0 3,900 3,600 4,000 3,800

Manganese 20 12 5 6' 6' <5 "
,,,

Mercury O.I I.3' O.I O.Ia <0.I <0.I
, ,,, ,,

Nickel <10 <11 <10 <10 <10 <10
,,, ,,,,

Nitrate 630 1,100' 1,600 970' 680' 800
,,,,,, ,,,

Potassium 960 990 I,I00 680 720 660
,

i 3O

i
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Table 8. Summaryof Physicaland RadiologicalConstituentConcentrations
(ppb, except where otherwiseindicated)in EffluentDischargedto the

216-S-26Crib (WHC 1990a,Addendum 13). (2 sheets)
J ,,,,,,,,,,,,H,,, , ,,,, ,,,, , ,,, ,,, i i ,,

Constituent 1985 1986 1987 1988 1989 1990

Alkalinity ........ 48,000 46,000
" (Method B)

,,, ,, , i , , , , , , ,

Gross alpha 10.0 3.8 0.79 1.0' 1.1' <0.29
. (pCl/L)

, ,

Gross beta 29 4.7 5.6 3.6' 1.7' 3.9
(pCi/L)

, i ,,, ,, ,,,,, ,,, , i , ,

Conductivlty 140 IO0 140 130 150 140
(_S)

i , ,, , , , ,, ,

Ignitability ........ 21 21
(°F)

, i

pH 7.6 6.3 6.4 6.3 6.4 7.3
, ,,,, ,i

Reactivity ........ <I00 <I00
cyanide
(mg/kg)

,,

Reactivity ........ <IO0 <I00
sulfide

(mg/kg)
, , ,,, ,, ,,,

Suspended ........ 7,000' <5,000
solids

,, , , , ,,, ,

Total ........ 72,000 34,000
dissolved
solids

Temperature 21 28 17 20 23 17
('C)

Total organic <980 2,800 <880 1,200 1,200 1,100
carbon

Total carbon ........ 12,000 13,000

Total organic <28 94' 83 73 75 84
halides

• (as chloride)
, ,,

Nnericium-241 ........ 1.0 0.074

. (pCi/L)
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Table 8. Summaryof Physicaland RadiologicalConstituentConcentrations
(ppb, except where otherwiseindicated)in EffluentDischargedto the

216-S-26Crib (WHC IggOa,Addendum 13). (2 sheets)
iiii ii ..... , T -

Constituent 1985 1986 1987 1988 1989 1990
i imr iii ii i i •

Car,bon-14 (pCi/L) ........ 3.0' <1.55
,,,,, , ,11111,=,,,,,i ,, ,,,,,,,,,,,,,,, i ,,

ITr,itllUlll(pCi/L) ........ IgO' >137
r iiillmlmm.l i i i •

Plutonlum-238 ........ 0.021 <0.0018
(pCI/L)

i i i i

P1utontum-239/240 ........ 0.28 0.038
(pCi/L)

r , ,,,

Radium-Total ........ 0.14 all' <0.0045
(pCI/L)

N ii i I i

Str,ontium-gO ........ 0.13 a <0,099
(pCl/L)

i

Ur'anium-234 ........ 0.089 0.16
(pCi/L)

Uranium-238 ........ 0.092 0.13
(pCi/L)

'Averagesincludeless than (<) _esults.
pCi/L = Picocuriesper liter.
ppb = Parts per billion.
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Table 9. Radlologlcal and Chemlcal Loadlng Rates for H1storlcal
Dlscharges to the 216-S-26 Crlb (adapted from WHC1990c).

(2 sheets)

Flow Rate;, 2.34 E+06' L/mont,h ..........................................

Constituent ..... kg/L' kcj/month*

" Barium 2,82 E-08 6,60 E-02
,, , ,. ,, ,, , .................

Boron 1.65 E-08 3,86 E-02

" Calcium 1.69 E-05 3,95 E+01
,.,,, , , , , , ,,, ,, ,,,, , ,,.L ± ,, , ,, ,,,,, r

Chlortde 3 70 E-06 8,66 E+O0

Copper ............. !,,52 E-07 3,56 E-01
Fluortde 1,25 E-07 2,92 E-01

" ' , u,,t,,, ,,,

Iron 1,26 E-07 2,95 E-01

Magnesium ........ 3,94 E-06 9.,.22 E+oo

Manganese ...... 7.25 E-O9 1.70 E-02

Nitrate 5,75 E-07 ],35 E+O0
,, ,,

Potassium 7,64 E-07 1.79 E+O0

Si]tcon 1.95 E-06 4.56 E+O0

Sodium 2.13 E-06 4.98 E+O0

Strontium (nr) 9.15 E-08 2.14 E-01, , ,

Sulfate 1.31 E-05 3.07 E+01
......,,,, ,, ,, , , ,

Uranium (nr) ..... 5.24 E-tO 1.23 E-03

Vanadium 5.50 E-O9 1.29 E-02
,,

Zinc 1.52 E-O8 3.56 E-02

Acetone 1.02 E-OB 2.39 E-02
, ,, ,, ,,,,, ,

Ammonia 6.72 E-08 1.57 E-O]
, ,,,,,,,,, ,,,,,,,,,, ,,

Trichloromethane(chloroform) 1.97 E-08 4.61 E-02

Unknownamide 2.60 E-08 6.08 E-02
, ,, , ,,

" Alpha activity' 2.00 E-12 4,68 E-06

Beta' activity' 2,60 E-12 6.08 E-06
m

Suspendedsolids 9,25 E-06 2.16 E+01

Total dissolved solids 5,82 E-05 1,36 E+02
, , ,,

Total organic carbon 1.05 E-06 2.46 E+O0
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chemtcal loading rates for historical discharges. At the time of thts report,
there are no new chemical or radtologtcal data available other than routine
analytical data used to determine if wastewater is below release crtterta
(WAC 173-303, WHC 1988).

Environmental Assurance publishes a yearly report (Environmental Releases
" for CalendarYear 1984 through1992) with total volumesand radlologlcal

loadingfor specificreleasesites. Figure9 summarizesthe yearly results
for the radionuclidesreleasedto the S-26 Crib.

3.1.4 Constituents of Interest and Key Indicators

The 207-SL RetentionBasin effluentis routinelyanalyzedfor
constituentsof interestthat are the most probablecontaminantsgeneratedby
the 222-S Laboratoryprocess. The 222-$ LaboratorySampling and Analysis Plan
(Warwick1992) designatedthe followinglist of key indicatorsfor detection
of the constituentsof interest. The key indicatorsare as follows"

• Gross alpha
• Gross beta
• TOC
• Nitrate
• pH.

The followingradionuclidesare analyzedfor and reportedon a monthly
basis"

• Strontium-gO
• Cesium-137
• Total uranium
• Plutonium-239/240
• Americium-241.

The ??2-S LaboratorySampling and AnalysisPlan (Warwick1992) will
periodicallyanalyzea more extensivelist of constituents. Currentlyno new
data were availablefor use from the extendedanalytelist. The revisedlist
includesth+ followinganalytes"

• Inductivelycoupledplasmametals
• Organochlorineand polychlorinatedbihphenyls
• Organophosphorusherbicides
• Chlorinatedherbicides

" • Volatile organicanalysis
• Semivolatileorganics
• Sulfides

- • TOC
• Total oil and grease
• Chemicaloxygen demand
• Anions and cations
• Alkalinity
• Total dissolvedsolids
• pH
• Specificconductance.
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Flgure g. Summary of the Yearly Results for (a) Gross Alpha and
Gross Beta and (b) Radlonuclides Released to the 216-S-26 Crib.
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3.2 219-S WASTESTORAGEFACILITY, 222-SA ANALYTICALCHEMICAL
STANDARDSLABORATORY,AND291-S EXHAUSTFANCONTROL
HOUSEANDSTACK

The 219-S Waste Storage Facility, 222-SA Analytical Chemical Standards
Laboratory, and the 291-S Exhaust Fan Control House and Stack are discussed

• together in this sectionbecausethe amountof wastewaterand potential
wastewatercontaminationis very low comparedto the 222-S Laboratory
discussed in Section3.1.

3.2.1 Layout and System Operation

Originally the 219-S Waste Storage Facility discharged cooling water from
Tanks 101, 102, and 103 cooling water jackets, operating gallery sump
number 8, and steam condensate from the operation gallery to the
207-SL Retention Basin. Cooling water outlets from Tanks 101, 102, and
103 coolingwater jacketshas been disconnectedand no longer dischargeto the
207-SL RetentionBasin. The effluentwas nonradioactiveand nonhazardouswhen

it was being discharged(Warwick1992).

The 222-SAAnalyticalChemicalStandardsLaboratory(222-SA)is a five-
unit wide trailer. The laboratorycontainstwo sections" preparationof
nonradioactivestandardsand nonradioactiveprocessdevelopment. The
wastewaterstream is considerednonradioactiveand nonhazardousand comes from
laboratorysinks, fume hoods, safety eyewash,and glass washers. The
wastewater is dischargedinto the S-26 Crib systemdownstreamfrom the
207-SL RetentionBasin. Therefore,the wastewaterstream is not routinely
sampledand analyzed(WHC Ig90a,Addendum13). Administrativecontrolsare in
place to help preventdischargesof hazardouswaste to the stream. Operating
proceduresfor disposalof liquidwaste to laboratorysinks and drains
specificallystate that hazardouschemicalsmay not be disposed of to the
effluentstream. It was demonstratedthat the potentialexists for a
ComprehensiveEnvironmentalResponse,Compensation,and LiabilityAct of 1980
(CERCLA)reportablespill to occur to the 222-SA wastewaterstream;therefore,
the streamwill be redirectedto the 207-SL RetentionBasin (Warwick1992).

The 291-S Waste StorageFacilitydischargescoolingwater and steam
condensatefrom the emergencyexhaustfan to the 207-SLRetentionBasin after
bypassingthe samplingunit. This wastewaterhas no credible potentialfor
containingradioactiveor hazardouswastes. During warmer periods of the
year, the valve is kept closed exceptwhen the fan is running. The emergency
fan only operatesabout 30 hours/yr. When cooler weather arrives,the valve
is left partiallyopen to allow a small continuousflow to prevent the line
from freezing. There is little potentialfor contaminationby radioactiveor
hazardouswastes, so the waste stream is not sampled.

3.2.2 Discharge Volume and Flow Regime

Dischargesfrom the 219-S Waste StorageFacilitythat are routed to the
207-SL RetentionBasin are small in volume comparedto the volume of
wastewater from the 222-S Laboratory. The volume is estimatedat 3,785 L/yr
(1,000gal/yr) (Warwick1992).
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Dischargesrouteddirectlyto the crib from the 222-SAAnalytical
ChemicalStandardsLaboratoryand 291-S ExhaustControlHouse and Stack are
1,381,525and 52,990L/yr (365,000and 14,000gal/yr), respectively.

3.2.3 Effluent Constituents

Wastewaterfrom the 219-S Waste StorageFacilityis combinedwith
wastewaterfor the 222-S Laboratoryin the 207-SLRetentionBasin before
samplingand routingto the S-26 Crib. Effluentdata that apply to the
222-S Laboratoryalso apply to the 219-S Waste StorageFacility (see
Section3.1.3).

Wastewaterfrom the 222-SAAnalyticalChemicalStandardsLaboratoryand
the 291-S ExhaustFan ControlHouse and Stack are not sampled. These
facilitiesdischargeto the systemdownstreamof the 207-SL RetentionBasin;
therefore,data about effluentconstituentsfrom these sourcesare
unavailable. Table 10 is a list of 222-SALaboratorychemicalstock. The
only chemicalsroutinelydischargedfrom the 222-SA Laboratoryare soaps used
in cleaning used glassware. Used glasswareis triple rinsed into accumulation
containersthat are managedand disposedof in labpacksaccordingto
WAC 173-303requirements. The glasswareis then washed in ultrasonic
cleaners. This ultrasoniccleaning solutionis dischargedto the S-26 Crib.
Table 11 lists the commercialcleanersused (WHC 1990a,Addendum 13).

3.2.4 Constituentsof Interestand Key Indicators

Becausethe wastewaterfor the 219-S Waste Storage Facilityis combined
with the wastewaterfrom 222-S Laboratory,the constituentsof interestand
key indicatorswill be the same ones as discussedin Section3.1.4.

In the springof 1994 all effluentsfrom the 222-SAAnalyticalChemical
StandardsLaboratoryand the 291-S ExhaustFan ControlHouse and Stack will be
reroutedto the 207-SLRetentionBasin. At this time, the effluentswill be
sampled and analyzedfor the followingconstituents:

• Gross alpha
• Gross beta
• TOC
• Nitrate
• pH.

The sampleswill also be analyzedfor specificradionuclideson a monthly
basis. Currentlythe effluent (wastewaterstreams)from these two facilities
is nonradioactiveand nonhazardous.
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Table 10. 222-SA Laboratory Chemical Stock
(WHC1990a, Addendum13). (5 sheets

....

Numberof Total amountChemical name containers
,,,,, ,,, ,

- Acetic acid, glacial I 500 mL

Agar I 5,000 g
, ,

• Ethyl alcohol I 250 mL
,,, ,,

Methyl alcohol (anhydrous) I 300 mL
,,,,,,, ,,,,, , ,,,, ,,,

Aluminum (granular) 1 450 g
,,

Aluminum (shot) 2 4,000 g

Aluminumnitrate (nonahydrate) 8 4,000 g
,,

Aluminum sulfate I 500 g
,,,,

Ammonium bicarbonate 1 453 g
,,,,,

Ammonium carbonate I 300 g

Ammonium citrate (dibasic) I 5,000 g
,,,,

Ammoniumfluoride I 250 g
,,

Ammoniumnitrate 3 1,500 g
,, ,

Ammoniumoxalate I 300 g

Ascarite II (SiO2 coatedwith NaOH) I 500 g

Ascorbic acid 2 400 g
,,,

Barium chloride I 300 g

Barium nitrate 2 1,000 g

Bismuthphosphate 3 I,500 g
,,

Boric acid I 200 g

Calcium carbonate I 300 g

Calciumchloride 1 400 g
,,

. Calciumfluoride I 250 g

Calciumhydroxide 2 600 g

- Calciumnitrate 2 600 g

Carbon tetrachloride I 30 mL

Cesium nitrate 4 400 g
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Table I0. 222-SA LaboratoryChemicalStock
(WHC 1990a,Addendum 13). (5 sheets)

Number of Total amount
Chemicalname containers

w

Chromicacid I NA

Chromiumnitrate I 300 g
i •

Citric acid 2 500 g

Cobaltchloride ] 200 g

Cupric nitrate I 100 g

Diatomaceousearth 1 100 g
,,

5-(4-DimethylaminobenziIidene)-rhodamine I 10 g

Dowex I-X8, Dowex-l-chloride ] 450 g
i

EDTA (acid form) 6 2,400 g

EDTA disodiu_i 3 150 g

EDTA tetrasodium 2 1,500 g

Ferricnitrate (iron Ill) I 500 g

Ferricoxide (iron Ill) 2 800 g
,,,,,,

Ferric sulfate I 100 g
,,,,,,, ,,,,

Ferroussulfate(iron II) I 100 g
,,, , ,,

Fluorescein ] 500 g
,, , , , ,,,

Fluoresceindisodiumsalt, 2-hydrate 2 1,000 g
,, ,

Glycolicacid 2 350 g

Hexane (HPLC grade) I 100 mL

Hydrofluoricacid 48% 2 NA

Hydroxylaminehydrochloride 4 1,700 g

HEDTA trisodiumsalt I 1,500 g
,

Iminodiaceticacid I 400 g

Iodine I 500 g
t,

Iron (metal) I 500 g

Lanthanumnitrate (hexahydrate) 3 1,200 g
,,,

Lead nitrate 8 4,000 g

Lithiummetaborate ] 500 g
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Table 10. 222-SA LaboratoryChemicalStock
(WHC IggOa,Addendum13). (5 sheets)

Number of Total amount
Chemical name containers

Magnesiumhydroxide 3 700 g
q

Magnesiumnitrate (hexahydrate) I 300 g

Magnesiumsulfate (anhydrous) I 500 g
,,,

ManganeseII nitrate50% 1 300 g
i.

Marble (CaCO3 chips) I 500 g

Mercury 2 235 mL

Mercury indicator ] 100 g
,.,,,.,,

Mercurousnitrate I 200 g
,,,

Methyl isobutylketone (hexone) I 250 mL
,,,.,, ,...,

Methyl red I 25 g
,,

Molybdenumtrioxide (VI oxide) I 170 g

Nickel nitrate I 100 g
, ,,

Nitrilotriaceticacid (trisodium) I 500 g

Nitroethane 2 6,000 g

Normal paraffinhydrocarbon I 500 mL
,,.,

Oxalic acid I 10 g
..........

Potassiumchromate I 12 g

Potassiumfluoride 4 1,600 g

Potassiumhydroxide 2 600 g

Potassiumiodide I 100 g
,,,

Potassiumnitrate 3 1,200 g

Potassiumnitrite ] 300 g

Potassiumpermanganate 2 700 g
• ,,

Potassiumacid phthalate ] 100 g
, , ,,

Rare earth nitrate (La,Nd)(N03)3 ] 250 g

Silicagel I 500 g

Silicicacid, N-hydrate 1 400 g
,,,,

Soda and lime (Na2CO3 and CaO) I 2,500 g
.,
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Table 10. 222-SA LaboratoryChemicalStock
(WHC IggOa,Addendum 13) (5 sheets)

Number of Total amount
Chemicalname containers .

Sodium acetate (trihydrate) 3 5,500 g

Sodium aluminate I 1,500 g .
, , .,,,,

Sodium borate (tetraborate,decahydrate) I 500 g
,,,,,

Sodium carbonate 2 600 g

Sodium chloride I 2,500 g
,, ........

Sodiumchloride I 200 g

Sodiumcitrate 3 1,500 g
,,,

Sodiumchromate I 400 g

Sodium fluoride 1 250 g

Sodium hydroxide 2 800 g

Sodium iodide I 250 g

SodiumMeta-bisulfate 2 1,000 g

Sodium nitrate I 2,500 g

Sodium nitrite 2 193 kg

Sodium phosphate(dibasic,anhydrous) 3 1,500 g

Sodium phosphate(monobasic) I 300 g

Sodiumphosphate(tribasic,dodecahydrate) 2 500 g

Sodium sulfate 2 2,600 g

Sodium sulfite I 500 g
W,H.

Sodium sulfide,g-hydrate 1 500 g

Sodium tartrate 2 1,000 g

Sodium thiosulfate I 500 g .

Starch (amylum) 2 500 g

Strontiumfluoride I 500 g .

Sucrose 4 2,000 g

Sulfuricacid, ultrex grade i NA
........
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Table IO. 222-SA LaboratoryChemicalStock
(WHC 1990a,Addendum13). (5 sheets)

,,

Number of Total amount
Chemicalname containers

, i,iii,i,,,i , iii

Tributylphosphate ] 500 mL,w
,,,,,,,,,

I,I,2-Trichlorotrifluoroethane 2 2 L
,,, ,,,,, ,

Triethanolamine I 500 g
,,,

Tris(hydroxymethyl)aminoethane 1 300 g
,, , ,,, ,,,, ,, , ,, , ,

Urea I 500 g
....,, , ,,,

Vanadylsulfatetrihydrate 2 50 g
.....i ............... i ,

p-Xylene 1 I L
,,, ,

Zinc acetate NA NA
, , , , , , ,,

Zinc metal l 500 g

Zinc chloride 1 50 mL

Zirconiumnitrate 1 200 g
.........

EDTA = Ethylenediametetraaceticacid.
HEDTA - N-(hydroxyethyl)-ethylenediaminetriaceticacid.
HPLC - High pressureliquidchromatography.
NA - Not applicable(at this time).
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Table 11. CommercialCleanersUsed in the 222-SAAnalyticalChemical
StandardsLaboratory(WHC Iggoa,Addendum13).

ultrasoniccleaningsolution(Generic)
,i

Markson'All-PurposeDetergent

Markson'AmmoniatedDetergent

Markson'Sonic PhosphoricDetergent

ESPI DeContamb

ESPI - ElectronicSpace Products,Inc., Los Angeles,California.
"Marksonis a trademarkof MarksonScience Incorporated.
bDeContamis a trademarkof ElectronicSpace Products,Inc.,

Los Angeles,California. It is an alkalinecleaningsolutionof pH - 12 at
full strength.
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Figure I0. GeneralizedStratigraphyof the Pasco Basin
and SurroundingArea.
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Figure II. GeneralizedStratigraphyof the Suprabasalt
Sedimentsin the Pasco Basin.
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"Palouse"soil, and pre-Missoulagravels,separatethe Hanfordformationand
RingoldFormationlocally. Holocene-agedalluvialand eolian depositscap the
suprabasaltsequence.

The RingoldFormationis up to ]83 m (600 ft) thick within the Pasco
Basin; it pinchesout againstbasalt ridges aroundthe edge of and within the
basin and consistsof semi-induratedclay, silt, fine- to coarse-grainedsand,
and pebble to cobblegravel. Ringolddepositsare grouped into five sediment
facies associations(fluvialgravel,fluvialsand, overbank-paleosol,
lacustrine,basaltic alluvium)that are definedon the basis of lithology,
petrology,stratification,and pedogenicalteration. The associationsare
summarizedbelow.

]. Fluvialgravel--Consistsof clast and lessermatrix-supportedpebble
to cobble gravelwith a fine- to medium-grainedsand matrix. Grain
size distributionstend to be bimodalwith granules and coarse-
grainedsand being rare. Crude to well-definedstratificationand
low-angle,lenticularbeddinggeometriesgenerallydominate.

2. Fluvialsand--Fine-to coarse-grainedquartzo-feldspathicsands
displayingwell-definedstratificationdominate. Fining upward
packagesless than one to severalmeters thick are common.

3. Overbank-Paleosol--Lamlnatedto massive silty sand, silt, and clay
displayingevidenceof pedogenicalterationdominates.

4. Lacustrine--Characterizedby well-stratifiedclay with interbedded
silt and silty sand.

5. Basalticalluvium--Massiveto crudelystratified,weatheredto
unweathered,basaltic,pebble to cobblegravel, commonlywith a mud-
rich matrix dominates.

The distributionof facies associationswithin the Ringold Formation
forms the basis for a stratigraphicsubdivision(Lindseyiggla, Igglb). The
lower half of the RingoldFormationis characterizedby fluvialgravel and
sand-dominatedintervalsdesignatedunits A, B, C, D, and E (Figures 11 and
12) that interfingerwith fine-graineddepositstypicalof the overbank-
paleosoland lacustrinefacies associations. The lowest of these fine-grained
intervalsis designatedthe lower mud unit (see Figures11 and 12).
Interstratifieddepositsof the fluvialsand and overbank-paleosolfacies
associationsand strata dominatedby the lacustrinefacies associationform
the upper half of the RingoldFormation(commonlyreferredto as the upper
Ringold).

Severallocalized,informalunits separatethe RingoldFormationfrom the
Hanfordformation. These units are the (I) Plio-Pleistoceneunit, (2) pre-
Missoulagravels,and (3) early "Palouse"soil (see Figures10 through 12)
(Myerset al. 1979; Tallmanet al. 1979, 1981; DOE 1988; Reidel et al. 1992).
The Plio-Pleistoceneunit and early "Palouse"soil consistof loess, pedogenic
calciumcarbonate(CaCO]),and basalticsands and gravels. Uncementedmixed-
lithologygravelwith a quartzo-feldspathicmatrix dominatesthe pre-Missoula
gravels.
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Figure 12. Generalized Stratlgraphlc Column
for the Southern 200 West Area,
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The Hanford formation consists of uncementedgravel, sand, and stlt
deposited by Pleistocene cataclysmic flood waters (Fecht et al. 1987;
DOE1988; Baker et al. 1991). The Hanford formation is thickest in the
vicinity of the 200 West and 200 East Areas where it can be up to 107 m
(350 ft) thick. The Hanford formation is divided into three facies (gravel,
sand, and silt dominated)that are gradationaland Interfingerwith each
other. The facies are summarizedbelow:

I. Gravel-dominatedfacies--Generallyconsistof cross-stratified,
coarse-grainedsand and granuleto bouldergravel that containminor
intercalatedsilt-richhorizons. Generallythese gravelsare
uncementedand matrix poor, displayingan open-frameworktexture.

2. Sand-dominatedfacies--Well-stratified,fine- to coarse-grainedsand
and granulegravel dominate. Silt contentis variable,but where it
is low an open-frameworktextureis common. Small pebblesand rip-
up clasts in additionto lenticular,pebble-gravelinterbedsand
silty interbedsmay be present.

3. Silt-dominatedfacies--Interbeddedsilt and fine- to coarse-grained
sand formingwell-stratifiednormallygraded rhythmitesare
characteristic.

In additionto the three facies,clasticdikes also are commonlyfound in
the Hanfordformationas well as locallyin other sedimentaryunits in the
Pasco Basin (Black 1979). These clasticdikes are structuresthat generally
cross cut bedding,althoughthey do locallyparallelbedding. The dikes
consistof thin, alternatingverticalto subverticallayers of silt, sand, and
granules. A featureknown as patternedground can be observedwhere the dikes
intersectthe ground surface.

Holocene surficialdepositsconsistof silt, sand, and gravel that form a
thin (4.g-m [<16-ft])veneer acrossmuch of the HanfordSite. These sediments
were depositedby a mix of eolian and alluvialprocesses.

4.1.1.4 StructuralGeology. The ColumbiaPlateauis divided into three
informalstructuralsubprovinces: Blue Mountains,Palouse,and Yakima Fold
Belt (Reidelet al. 1989; Tolan and Reidel 1989). These structural
subprovincesare delineatedbased on their structuralfabric. The Hanford
Site is locatedin the easternYakima Fold Belt near its junctionwith the
Palousesubprovince.

The Yakima Fold Belt consistsof a seriesof segmented,narrow,
asymmetric,and generallyeast-westtrendinganticlinesthat separatebroad,
low-amplitudestructuralbasins (Reidel1984; Reidel et al. 1989). The Pasco
Basin (wherethe HanfordSite is situated)is one of the largest structural
basinswithin the Yakima Fold Belt. The Pasco Basin is boundedon the north
by the SaddleMountainsanticline,on the west by the Hog Ranch-NaneumRidge
anticline,and on the south by the RattlesnakeMountain anticline. The
Palouseslope, a west-dippingmonocline,boundsthe Pasco Basin on the east.
The Pasco Basin is dividedinto the Wahlukeand Cold Creek synclinesby the
Gable Mountain anticline,the easternmostextensionof the Umtanum Ridge
anticline.
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4.1.2 Local Seology

The closestwell to the S-26 Crib is 299-W27-1,which is locatedadjacent
to the crib on the south side (see Figure 2). Unfortunately,geologicdetail
is missing on the well log, which results in lack of specificgeologicdata in
the crib's immediatevicinity. However,the site's generalgeologycan be

" derived by examiningother wells in the area and from studiesof outcrops
analogousto strata thoughtto occur in the vicinityof the crib.
A northwest-southeasttrendinggeologiccross section (Figure13) throughthe

" area of the crib illustratesthe stratapresentat the site and the
relationshipsbetweenthe strata. Figure3 shows the locationof the geologic
cross section.

Geologictrends in the vicinityof the S-26 Crib are similarto those in
the 200 West Area. The Hanfordformation,Plio-Pleistoceneand early
"Palouse"intervals,and the RingoldFormationcomprisethe unsaturatedzone.
Holocene-agedeolian sand less than a foot thick to severalfeet thick is
found in the generalvicinityof the crib site, but in many places has been
removedby constructionactivitiesor other human activity.

Gravel,sand, and silt of the Hanford formationform the majorityof the
vadose zone in the southern200 West Area and are divided into two main
intervals,an upper coarse unit and a lower fine unit. Strata typicalof the
gravel-dominatedfaciesform most of the upper coarse unit (Lindseyet al.
1991). The upper coarse unit is thickestto the north (about24 m [80 ft] at
wells 2gg-w22-3Band -27) aridpinchesout near well 29g-w22-25(see Figures12
and 13). It is missing in the immediatevicinityof the S-26 Crib. Borehole
data and outcrop studieselsewherein Hanfordgravels suggestminor
occurrencesof the sand- and silt-domi,,atedfaciesmay occur as lenticular
interbedswithin the upper coarse unit.

The lower fine unit of the Hanford formationconsistsof interbedded
strata typicalof both the sand- and silt-dominatedfacies. From north to
south, along geologic cross sectionshown in Figure 13, the lower fine unit
increasesin thicknessfrom approximately18 to 61 m (60 to 200 ft). Because
the upper coarse unit pinchesout north of the S-26 Crib, the lower fine unit
remainsas the only unit in the Hanfordformationin the immediatevicinityof
the crib. Gravelly interbedsmay be presentbased on experienceelsewherein
the 200 West Area. The nature of the contactbetweenthe upper and lower
units is not clear. It could be either sharp or gradational.

The Hanford formationis underlainin the central200 West Area by the
early "Palouse"and Plio-Pleistoceneinterval. Silts that typify the early

" "Palouse"soil (DOE IgBB, Last et al. IgBg) pinch out to the south and are
missing in the area of the crib. The Plio-Pleistoceneintervalis mostly
basalticsands and gravelscontainingvariableamountsof pedogenicCaCO).

• The combinedearly "Palouse"and Plio-Pleistoceneintervalis approximately
3 to 8 m (10 to 25 ft) thick in the northernportionof the cross section (see
Figure 13) and increasesto approximately12 m (40 ft) thick in the vicinity
of the S-26 Crib. It generallydips to the south toward the axis of the Cold
Creek syncline. Althoughthe thicknessof the Plio-Pleistoceneinterval
increasessouthward,the amount of cementationby pedogenicCaCO3 decreasesin
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Figure13. North-Northwestto South-SoutheastGeologicCrossSection
Through the Southern Portion of the 200 West Area.
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the same direction. In the southernportionof the cross section (see
Figure 13) and in the vicinityof the S-26 Crib, pedogenicCaCO3 cement is
weak and intermittent.

Below the Plio-Pleistoceneintervalin the ar_a of the S-26 Crib is the
" Ringold Formation. It is the thickestunit in the southernportionof the

200 West Area and consistsof the upper unit, unit E, the lower mud unit, and
unit A (see Figure 13). The upper Ringoldunit is about g m (30 ft) thick

- near well 299-W22-3Band pinchesout southwardbefore reaching the area of the
crib. It consistsof stratatypicalof the fluvialsand and overbank-paleosol
facies. The other units of the RingoldFormationare fairly uniformin
thicknessbut dip to the south toward the axis of the Cold Creek synclinelike
the overlyingPlio-Pleistoceneinterval. Ringoldunit E is approximately67
to B2 m (220 to 270 ft) thick and consistsof fluvialgravel facies;however,
minor interbeddedoccurrencesof the fluvialsand and overbank-paleosolfacies
also may be present. The lower mud unit typicallyconsistsof the overbank-
paleosoland lacustrinefacies and is between12 and 17 m (40 and 55 ft) thick
in the area of the crib. Unit A displays lithologieslike those found in
unit E and is between 15 and 40 m (50 and 130 ft) thick.

The uppermostbasalt beneaththe S-26 Crib area is the ElephantMountain
Member of the Saddle MountainsBasalt (Reideland Fecht IgB1). The top of the
basalt is approximately177 m (580 ft) below ground surface and dips to the
south toward the axis of the Cold Creek synclineat approximately8 m/km
(40 ft/mi). Becauseno boreholespenetratethe ElephantMountainMember near
the crib site, precisethicknessesof the ElephantMountainMember and
underlyingRattlesnakeRidge interbedof the EllensburgFormationare unknown.
From nearby boreholesand extrapolatingto the crib site, the thicknessesof
the ElephantMountainMember and RattlesnakeRidge interbedare approximately
25 m (82 ft) each (Reideland Fecht 1981).

4.1.3 Regionaland HanfordSite Hydrology

Delaneyet al. (1991)presentsa synopsisof regional and HanfordSite
hydrology. Connellyet al. (1992)summarizesthe hydrologyof the 200 West
Area. This section is summarizedfrom Delaneyet al. (1991).

4.1.3.1 SurfaceWater. Primarysurface-waterfeaturesnear the HanfordSite
are the Columbia and Yakima Rivers and their major tributaries" the Snake and
Walla Walla Rivers. The free-flowingstretchof the Columbia River adjacent
to the Hanford Site is known as the HanfordReach. It extends from Priest

" RapidsDam to the headwatersof Lake Wallula (the reservoirbehind McNary
Dam). Flow along the HanfordReach is controlledby Priest Rapids Dam.
Approximatelyone-thirdof the HanfordSite is drained by the Yakima River

• system. Cold Creek and its tributary,Dry Creek, are ephemeralstreamswithin
the Yakima River drainagesystem. Both streamsdrain areas along the western
part and cross the southwesternpart of the _anfordSite while flowingtoward
the Yakima River. West Lake, about 40,470 m_ (10 acres) in size and less than
I m (3 ft) deep, is the only naturallake within the HanfordSite (DOE IgB8a).
Wastewaterponds, cribs, and ditchesassociatedwith nuclear fuel reprocessing
and waste disposalactivitiesare also presenton the Hanford Site
(Figure14).
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Figure 14. Locationof Water DisposalSites on
the HanfordSite.
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4.1.3.;!Groundwater. The Pasco Basin is characterizedby a multiaquifer
system. It consistsof four hydrogeologicunits that correspondwith the
upper three formationsof the CRBG and the suprabasaltsediments.

Generallythe basalt aquifersare confinedand found within sedimentary
, interbedsof the EllensburgFormationand interflowzones that occur between

basalt flows. Rechargeto the shallowbasalt aquifersresultsfrom
infiltrationof precipitationand runoff along the marginsof the Pasco Basin.
Rechargeof the deep basalt aquifersis inferredto result from interbasin
groundwatermovementoriginatingnortheastand northwestof the Pasco Basin in
areas where the Wanapum and Grande Ronde Basaltscrop out extensively
(DOE IgBB). Groundwaterdischargefrom shallowbasalt aquifersis probablyto
the overlyingaquifersand the ColumbiaRiver. Dischargeareas for the deeper
groundwatersystemsare uncertain,but flow is inferredto be generally
southeastwardwith dischargespeculatedto be south of the Hanford Site
(DOE 1988). Erosional"windows"throughdense basalt flow interiorsallow
direct connectionbetweenthe unconfinedand uppermostconfined aquifers
(Grahamet al. 1984).

The suprabasaltsedimentaquifer is in glaciofluvialdeposits of the
Hanford formationand alluvial/lacustrinesedimentsof the RingoldFormation.
This aquiferlies at depths rangingfrom less than 3 m (I ft) near West Lake
and the Columbiaand Yakima Rivers,to greaterthan 107 m (350 ft) near the
center of the HanfordSite. The positionof the water table beneaththe
western portionof the HanfordSite is generallywithin Ringoldunit E. In
the northernand easternportionsof the HanfordSite, the water table is
generallywithin the Hanfordformation. Hydraulicconductivitiesfor the
Hanfordformation(610 to 3,050 m/day [2,000to 10,000 ft/day])are much
greater than those of the gravel faciesof the RingoldFormation(186 to
930 m/day [610 to 3,050 ft/day]). The main body of the unconfinedaquifer
occurswithin the RingoldFormation.

The base of the uppermostaquifersystem is definedas the surfaceof the
uppermostbasalt flow. However,overbankand lacustrinedeposits in the
RingoldFormationlocallyform confininglayersfor the underlyingRingold
fluvialgravel and sand (unitA). The uppermostaquifersystem is bounded
laterallyby anticlinalbasalt ridges and is approximately152 m (500 ft)
thick near the center of the basin.

Naturalrechargeto the uppermostaquiferconsistsof rainfalland runoff
from the higher borderingelevations,water infiltratingfrom small ephemeral
streams,and river water along influentreachesof the Yakima and Columbia

, Rivers. The movement of moisture from precipitationthroughthe unsaturated
(vadose)zone varies. Gee (IgB7)and Routsonand Johnson (1990) indicateit
is nonexistentacross much of the HanfordSite while Rockholdet al. (1990)
suggestthat downwardwater movementbelow the root zone is common in the
300 Area. Artificialrechargeoccurs from the disposalof wastewateron the
HanfordSite (principallyin the 200 Areas) and from large irrigationprojects
surroundingthe HanfordSite.
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4.1.4 216-S-26Crib Area Hydrology

The hydrostratigraphicunits of concernin the vicinityof the S-26 Crib
are the (I) the RattlesnakeRidge interbed,(2) ElephantMountainBasalt,
(3) RingoldFormation,(4) Plio-Pleistoceneand early "Palouse"interval,and
(5) Hanford formation. The RattlesnakeRidge interbedforms the uppermost
confinedaquiferin the area; is approximately25 m (B2 ft) thick; and
consistsof the flow bottomof the ElephantMountainBasalt,the flow top of
the Pomona Basalt,and the RattlesnakeRidge interbed. Generallygroundwater
flow is toward the northeastthroughoutmuch of the 200 West Are_. Graham
et al. (_981,1984) reporttransmissivityvaluesof 0.7 to 108 m_/day (8 to
1,165 ft(/day)for the RattlesnakeRidge interbed.

The RattlesnakeRidge aquiferis separatedfrom the overlyinguppermost
unconfinedaquifersystem by the ElephantMountainMember of the Saddle
MountainsBasalt. The dense interiorof this basalthas low-hydraulic
conductivities(0.009m/day [0.03 ft/day]). The surfaceof the Elephant
MountainMember dips south-southeasttoward the axis of the Cold Creek
synclinefrom a high just north of the 200 East Area.

The suprabasaltaquiferbeneaththe S-26 Crib is containedwithin Ringold
Formationunits A and E, the lower mud unit, and the lower portionof the
Plio-Pleistoceneunit. These strataexhibitlocallyconfinedto unconfined
conditionscaused by fine intervalsand cementedzones. The saturated
thicknessof the unconfinedaquiferis approximately107 m (350 ft) beneath
the crib. Hydraulicconductivitiesfor the gravelsand sands of units A and E

range from 0.02 to 61 m/d_y (0.06_ 200 ft/_ay). A mean hydraulicconductivityof 1.58 x 10 m/day .19 x I0""ft/day)is reportedfor the
lower mud unit (Lastet al. [1989];Connellyet al. [1992]).

In the immediatevicinityof the S-26 Crib, the water table is within the
Plio-Pleistoceneunit (see Figure 13). The Plio-Pleistoceneunit is
approximately12 m (40 ft) thick with the top of the unit dippingto the
south-southwest.The Plio-Pleistoceneunit is within the unsaturatedzone to
the north, but the lower contactdips below the water table in the area of the
crib. PedogenicCaCO3-cementedhorizonswithin the intervalmay create
locallyperchedconditions. However,lateraldiscontinuitiessuch as
pinchoutsand dikes within this intervalsuggestperchedzones, if they exist,
will be of relativelylocal extent. No perchedwater was reportedby Last
et al. (1989)above this unit althoughit is encounteredelsewherein the
southern200 West Area.

The thicknessof the unsaturatedzone beneaththe S-26 Crib is
approximately67 m (220 ft) and consistsof the upper portion of the Plio-
Pleistoceneunit and the lower fine unit of the Hanfordformation. Recent

investigationsat the 216-U-14Ditch indicatesignificantperchingof water
occurs locallywithin the interbeddedsands and silts of the lower unit.
Experiencegained during studiesof the 216-U-14Ditch indicatethese
interbeddedstrataprobablyhave a greaterinfluenceon the migrationof water
throughthe vadose zone than the underlyingPlio-Pleistoceneunit. Hydrologic
propertiesfor the Hanfordformationare summarizedin Connellyet al. (1992).

Groundwaterflow in the uppermostaquifersystem (near the water table)
is east-southeastin the vicinityof the S-26 Crib (Figure15) (Kaszaet al.
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1992). The groundwaterflows from a large mound or lobe on the west side of
the 200 West Area. The lobe, althoughits apex had declinedand shifted
eastwardin recentyears, is mainly due to surfacedischargesto the
216-U-I0Pond system (mainly284-WB PowerplantPonds, 216-U-14Ditch, and
216-Z-20Pond).

4.2 HYDROLOGICRESPONSESTO EFFLUENTDISPOSAL

The water table southeast(downgradient)of the large mound on the west
- side of 200 West Area is a relativelyuniformsurfacethat is dippingto the

southeast(see Figure 15). No irregularitiesexist near the S-26 Crib.
Furthermore,the water level in well 299-W27-1(the well adjacentto the
S-26 Crib) is consistentwith the regionalwater table. This indicatesthat
the amount of wastewaterdischargedat the S-26 Crib and the nearby
2607-W6Septic Tank and Drain Field (see Figure3) are insufficientto form a
discernablemound.

Dischargedwastewaterto the S-26 Crib is decreasingwith time and will
cease in 1995. Therefore,the formationof a futuregroundwatermound at the
S-26 Crib site is unlikelyassumingthe continueddecrease in the quantities
of wastewaterbeing dischargedinto the crib.

Becauseonly one well exists near the S-26 Crib and water level
measurementsare consistentwith the regionalwater table, it is difficultto
determineif the wastewaterdischargedat the crib influencesthe groundwater
other than to say that the water is of insufficientquantityto form a mound.
Consequently,it is only possibleto speculateon the nature of the
groundwaterconditionsbeneaththe crib. Based on experienceelsewhereat the
HanfordSite, the followingis a very generalconceptualizationof water
movement throughthe ground beneaththe crib.

When wastewaterfrom the S-26 Crib is sufficientenough to saturatethe
soil beneaththe crib, it percolatesdown into the uppermostsedimentunit at
the crib site, a silty and sandy unit that representsthe interbeddedsand-
and silt-dominatedfacies of the Hanfordformation. Significantlateral
spreadingmay occur in this fine-grainedunit. Because lateral
discontinuities,such as pinchoutsand clasticdikes, are common in the silt-
rich horizons,lateral spreadingis probablylimitedon individualbeds.
However,becausemultiplesilt-richhorizonsand the cumulativethicknessof
this interbeddedintervalare present,lateralspreadingmay be quite
pronouncedthroughthe entire interval. Lateralspreadingof moisturemay
also occur on the underlyingPlio-Pleistoceneinterval,which is known to have
many discontinuousCaCO3-cementedhorizons.

If any perchingof the downward-migratingwastewateroccurs, the amount
will probablybe minimalbecauseof the discontinuousnature of the silt-rich

• layers in the Hanfordformationand the intermittentCaCO3-cementedlayers in
the Plio-Pleistoceneinterval. Furthermore,if any perching occurs in the
silt-richlayers of the Hanfordformation,the preferentialflow direction is
unknownbecausethe beddingis fairly horizontal. However, any perchingthat
takes place on top, or within, the Plio-Pleistoceneintervalmay cause
groundwaterat those perchedlayers to flow to the southeastbecausethe
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Figure 15. 200 Areas Water Table Elevation,
June !992 (Kaszaet al. 1992).ram=

P9.68 Matchline

69
396.23

395.92 •

411.49 Water table elevation (feet
above mean sea level)

Groundwatertableelevation
Gable Mountain ,,,-"_J contour interval = 5ft

Ponds

• _ Areas where the basalt surface is' ,,_97.92

generally above the water table
• 399.75

.. The 200 Areas water table elevation map has been
prepared by the Geosciences Group, Environmental
Division, of Westinghouse Hanford Company.

¢, 41j.6,_ Note: To convert to metric, multiply
• elevation (ft) by 0.3048 to obtain

elevation (m).

• 416.35 414.85, T.13N.
420.241 T.12N.
420.03|
42o.o81 0 1 Mile

)
I _ I

402,92• I I

_o3.o9 0 1 Kilometer402.99
.400.71 4f0.89

14

403.35 !

4,12.80
f 1.28

-N-

403.13

402.61

• 402.53

402,50 402.71 402.73

• F402.5a -- 402.64

1402.00 402.97 402.74\1402.58 402.58
"_402.81 402. 02
1407.36
1401.zo
L402.08

402.45

402.,]1 "402"39402.11W47 402.15e _• 402.16

402.16• •402.02
- e-----402 1a

-- w,.%_UL_JI f#402.11 "

GEOSQ\lO0692-O

61/62



WHC-EP-0690

intervalgenerallydips that direction. If perchedgroundwaterdoes flow to
the southeast,it will be flowingin a similardirectionas groundwater
immediatelybeneaththe water table (southeast).

4.3 GROUNDWATERQUALITY

4.3.1 216-S-26 Crib Groundwater Qualtty
q

Groundwateranalysesdata from well 299-W27-1(at the S-26 Crib) give an
indicationof the local groundwaterquality,as well as potentiallocal
influencesfrom the S-26 Crib. AppendixA-I lists resultsof groundwater
analysesdata for all groundwatersamplescollectedfrom well 299-W27-Isince
the well and crib were installed(1984)throughJuly 1993.

Ta61e 12 summarizesAppendixA-I by listingthe constituentsdetected in
the analyses. The table summarizesthe highestconcentrationmeasured for the
parameterslisted. This approachconsidersthe most conservative,worst-case
estimatefor potentialgroundwatercontamination. The range of values for
each parameterthat have been measuredover time can be found in AppendixA-I.
More than 30 constituentshave been detectedsince 1984, of which 12 were
found in concentrationsgreaterthan those in backgroundwells (Johnson
1993b). The constituentsdetectedwere calcium,gross beta, magnesium,
nitrate,potassium,selenium,sodium,strontium(nonradiological),sulfate,
total organiccarbon,uranium (nonradiological),and vanadium. Five
constituentswere found in concentrationsthat exceededregulatorylimits (see
Table 12 for limits and regulations). They are chloroform,gross alpha,
nitrate,selenium,and tritium.

Four of the five constituentsthat were found in concentrationsexceeding
regulatorylimits are found in major plumes in the southeasternportionof the
200 West Area (nitrate,chloroform,tritium,and gross alpha)
(Section4.3.2.1). These constituentsare from upgradientsourcesand are not
relatedto the S-26 Crib. Selenium,however,is not associatedwith a known
plume in the 200 West Area (Ford 1993). It is also not detected in the
effluentdischargedto the crib (see Section3.0). However,the detection
limit used for effluent analyses,500 parts per billion (ppb), is too high to
be certainthat selenium is not presentin the effluentstream. Comparable
groundwatersample analysesfor well 299-W27-I,use a detectionlimit of
10 ppb, which is an order of magnitudeless than the effluentdetectionlimit.
Therefore,it is unknown at this time if the effluentstream is the source of
the selenium.

Severalof the chemicalparameteranalyticalresultswere plottedfor the
S-26 Crib. Plots of effluentchemistry(for the S-26 Crib), groundwater

- chemistry (forwell 299-W27-1),and associatedHanfordSite BackgroundAverage
Values for the unconfinedaquifer(Johnson1993b)were createdfor severalkey
parameters. These plots are shown and discussedin AppendixB. The plots
show a differencein effluentchemistryversus groundwaterchemistry.
Figure 16 shows two groundwaterqualityindicatorparameters,(a) pH and
(b) specificconductance(conductivity). Figure 17 shows anion parameters
(a) nitrateand (b) sulfate,and Figure 18 shows metal parameters(a) selenium
and (b) total uranium. In most cases,the effluentchemistrywas lower in

m
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Table 12. ConstituentsDetected- GroundwaterMonitoringData for Well 299-W27-]. (2 sheets)

Constituent Result" Units Backgroundb EB Limitc EL Dated

Alkalinity 148,000 ppb 133,7]7± 29,399 ...... 8118/88

Barium (f) 4] ppb 41 ± 20 -- ],000 (wwqs) -- ]0115188

Calcium (f) 55,000 ppb 38,542 ± ]1,023 Y .... 319181

Cesium-13/ 9 pCi/L .... 120 (I/25DCG) -- 4115/85

Chloride 17,400 ppb 8,848 ± 7,723 -- 250,000(WWQS) -- 3/9/87

Chloroform 14 ppb .... 1 (WWQS) Y 4/12/90

Chromium 24 ppb <30 -- 50 (WWQS) -- ]115188

Cobalt-60 8 pCi/L .... 200 (I/25 DCG) -- ]0/9/84

Fluoride 400 ppb 437 ± 131 -- 4,000 (WWQS) -- 12/29/92and _-=c
4112193 _,

rvl

== Gross alpha ]6 pCi/L .... 15 (WWQS) Y ]216184 _,
0

Gross beta 38 pCi/L 7 ] ± 2 6 Y 50 (WWQS) -- ]0/9/84 ="
0

Iron (f) 248 ppb 149 ± 199 -- 300 (WWQS) -- 4112190

Magnesium(f) ]5,000 ppb ]1,]90± 2,518 Y .... 3/9/81

Nitrate ]28,000 ppb 5,]70 ± 3,576 Y ]0,000(WWQS) Y 319187

Potassium (f) 6,550 ppb 4,993 ± 1,453 Y .... 319181

Ruthenium-]06 102 pCi/L .... 240 (]125 DCG) -- 7123187

Selenium(f) 54 ppb <5 Y ]0 (WWQS) Y 319187and
4117187

Silicon 14,400 ppb 18,152± 4,914 ...... 1/11/90

Sodium 39,600 ppb 15,774± 6,784 Y .... 319181

Specific 580 _mhos/cm 344 ± 83 Y .... 4117/87
conductance



Table 12. Constituents Detected - Groundwater Monitoring Data for Well 299-W27-1. (2 sheets)

Constituent Resulta Units Backgroundb EB Limit c EL Date"

Strontium ' 264 ppb 164 ± 47 y .... 10115/87
(f,nr)
Strontium-90 2 pCi/L .... 8 (UUqS) -- 4115185

Sulfate 63,500 ppb 30,605 ± 22,6]] Y 250,000 (b_QS) -- 7124187
-- 7124187

Total organic 3,850 ppb 5]9 ± 367 Y --
carbon

Total organic 20 ppb <20 ...... 12129192
hal±des (as C1)
Tritium 637,000 pCi/L .... 20,000 (WhyS) Y ]018185

-l-

Uranium (nr) 14 pCi/L ] 7 ± ] 2 y .... 5116188 =_I

Uranium-Z34 5 pCi/L .... 20 (1125 DCG) -- ]2115188
Ot I

tw 0

Uranium-238 5 pCi/L .... 24 (]/25 DCG) 4/12/93 o,
8118188 ,oVanadium 24 ppb 9 ± 4 Y --

Zinc 37 ppb 95 ± 140 -- 5,000 (WWqS) -- 2/3/92

pH 9 -- 7.57 ± 0.29 Y 6.5 to 8.5 (_._S) Y 4112193
I

"Highest recorded result from the Hanford Environmental Information System (HEIS) database, results
through July ]993.

UJohnson1993b.
c WWQS= Washington Water Quality Standards, Washington Administrative Code 173-200;

1/25 DCG= 1125 Derived Concentration Guidelines, WHC-CM-7-5, Section 8.0•
! dDate sample collected.

EB = Exceed background.
EL = Exceed limit.
f = Filtered.

nr = Nonradiological.
pCi/L = Picocuries per liter.

ppb = Parts per billion.
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Figure 16. Concentration Plots of 216-S-26 Crib Effluent, Well 2gg-w27-1
Groundwater,andHanford Site BackgroundAverage for the Unconfined

Aquifer (Johnson1993b) for (a) pH and (b) Specific Conductance.
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Figure 17. Concentration Plots of 216-S-26 Crtb Effluent, Well 29g-w27-]
Groundwater, and Hanford Stte BackgroundAverage for the Unconfined

Aquifer (Johnson 1993b) for (a) Nitrate and (b) Sulfate.
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Figure 18. ConcentrationPlots of 216-S-26Crib Effluent,Well 299-W27-I
Groundwater,and HanfordSite BackgroundAveragefor the Unconfined
Aquifer (JohnsonIgg3b)for (a) Seleniumand (b) Total Uranium.
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concentrationthan both the backgroundunconfinedaquiferand groundwater
concentrations. Furthermore,the groundwaterconcentrationswere higherthan
the averagebackgroundconcentrationfor the unconfinedaquifer. This
suggeststhat the effluentis not the source of many of the constituentsseen
in elevatedconcentrationsin the groundwater. To determinethe source(s)of
the elevated concentrationsseen in the groundwater,additionalanalytical
resultsfor severalmonitoringwells upgradientfrom the S-26 Crib were

. examined (Section4.3.2.2).

4.3.2 UpgradientGroundwaterQuality4

4.3.2.1 200 West Area GroundwaterContaminantPlumes. Examinationof
contaminantplume maps (Figures19 through 22) and comparisonto regulatory
limits indicatefour major contaminantplumesmay be present beneaththe
S-26 Crib (Connellyet al. 1992; Ford 1993). They are nitrate,chloroform,
tritium, and gross alpha. The apparentgroundwaterflow directionbeneaththe
crib is'fromthe northwestto the southeast. The closestwell immediately
upgradient(299-W22-21)is approximately503 m (1,650ft) to the northwest.
However,the;-eis one well due north of the crib (2gg-w22-20)about 122 m
(400ft). The nearestwell downgradientof the crib (other than 2gg-w27-1
locatedat the crib, 699-32-72)is approximately550 m (I,800ft) to the
southeast. The concentrationsof the four constituentsformingplumes beneath
the crib site are given below. Section4.3.2.2providesmore detail on the
probablesources.

• Nitrate is found in highly variableconcentrationsin severalmajor
plumes throughoutmost of the 200 West Area (Figure19) indicating
many possiblesources. The plume beneaththe S-26 Crib is smaller
and separatefrom the major plumesto the north. The small plume at
the site has a concentrationapproximatelyequal to the drinking
water standard(45 parts per million [ppm]).

• The chloroformplume map (Figure20) indicatesmajor sourcesof
chloroformon the west side of the 200 West Area. However,there is
a small plume of chloroformin the immediatevicinity of the
S-26 Crib, as it has been detectedin the well at the crib
(2gg-w27-1)and in the well (2gg-w22-20)immediatelyto the north.
In these two wells, chloroformwas detectedin concentrationsjust
slightlyhigherthan the WashingtonWater Quality Standard (WWQS)of
7 ppm.

• A largc tritiumplume extendsfrom the area to the northwestof the
S-26 Crib (southwestportion of the 200 West Area), passes mainly

. north of the crib site, and extendssoutheastward,eastward,and
northeastward(Figure21). Its highestconcentrationis
approximately450 m (1,500ft) northeastof the crib site where it

. is over 6,000,000picocuriesper liter (pCi/L). Near the crib it is
much lower in concentrationat approximately4,000 pCi/L.

• Gross alpha plumesare detectedat severalplaces in the 200 West
Area (Figure22). The largestand most concentratedplume is in the
southeasternportionof the 200 West Area. Anothermajor plume is
located in the southwesternportionof the 200 West Area, and a
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Figure20. ChloroformPlumeMap for the 200WestArea.
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Figure 21. TritiumPlume Map for the 200 West Area•
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Figure 22. Gross Alpha Plume Map for the 200 West Area.
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tongue extendsto the southeastthroughthe area of the crib.
Concentrationsupgradientare as high as 40 pCi/L, but near the crib
the concentrationis approximately8 pCi/L.

4.3.2.2 Upgradient Groundwater Quality and Sources of Contaminants.
Groundwaterchemistrydata from severalwells locatedto the north and
northwestof the S-26 Crib site were examinedto determinethe overallquality
of groundwaterupgradientof the crib area. The HanfordEnvironmental
InformationSystem (HEIS)databasewas queriedfor analyticalresultsfrom
1986 to July 1993, to give an indicationof historicalas well as current
groundwaterconditions. AppendixA-2 lists resultsof the groundwater
analysesdata for selectedupgradientgroundwatermonitoringwells from 1986
throughJuly 1993. Table 13 gives the potentialcontaminationsourcesand
accompanyingwells that were examined. Figure 23 shows the well and disposal
site locations.

The list of parametersused to determinegroundwaterconditionsin
upgradientwells was arrivedat using data from the S-26 Crib groundwater
monitoringwell (299-W27-1). Constituentsof interest,known contaminants
present in plumes in the area, groundwaterquality indicators,and other
relatedchemicalparametersused were as follows:

• Groundwaterqualityindicators--pHand specificconductance

• Cations--Calciumand sodium

• Anions--Nitrate,sulfate,and chloride

• Metals--Barium,selenium,strontium,vanadium,and zinc

• Radiologicalparameters--Totaluranium,tritium,strontium-g0,gross
alpha, and gross beta.

Plots of groundwaterchemistryand associatedHanfordSite Background
AverageValues for the unconfinedaquifer (Johnson1993b)were created for the
same key parametersas used for the &lots in Section4.3.1. These plots are
shown and discussedin Appendix B. Severaltrendswere noted when all the
plots were examinedtogether. For most parameters,Well 299-W22-20was higher
in concentrationthan the backgroundaveragefor the unconfinedaquifer.
Well 299-W22-12was below the backgroundaveragefor most parameters. The
sourcesof contaminationnearestWell 299-W22-20are the 216-S-I,216-S-2,
216-S-7,216-S-13,and 216-S-25Cribs to the northwestand the 216-S-22Crib
and 216-S-12Trench to the north (see Figure23). The majority of the wastes
disposedof to these facilities(see Table I) were radioactive(mainly
uranium),acidic (nitricand sulfuricacid),and containedsodium, sodium
dichromate,nitrate,ammoniumnitrate,ferrousammoniumsulfate,and sodium
sulfate (DOE-RL1992; Jones 1993). Concentrationsof nitrate,sulfate,
chloride,total uranium,tritium,gross alpha and beta, and severalrelated
metals (vanadium,strontium,and potentiallyselenium)remain above background
in the groundwaterupgradientof the S-26 Crib. However,the trend appearsto
be a decreasein concentrationover time. Figures24 and 25 show this
relationshipfor nitrateand total uranium. Most of the elevated
concentrationsare relatedto the past-practicedisposal sites in the vicinity
(see Figure 23)..
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Table 13. PotentialContaminationSourcesand Nearby Groundwater
MonitoringWells.

Potentialcontaminationsource Nearby well

216-S-Iand 216-S-2Cribs 29g-W22-10

216-S-7Crib 2gg-w22-12

216-S-13Crib 299-W22-21

216-S-20Crib 299-W22-20

216-S-22Crib 29g-W22-1g

216-S-25Crib 29g-w23-g

216-S-12Trench 2gg-w22-19and 29g-w22-20

216-S-10DDitch 299-W26-11and 2gg-w-26-12

2607-W6and 2607-WZSepticTanks 29g-w27-1
and Drain Fields

v
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Figure 23. Locationof Nearby Facilities,Past-PracticeDisposal
Sites, and SelectedMonitoringWells in the Vicinityof

the 216-S-26Crib.
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Figure 24. ConcentrationPlots of Nitrate in (a) 216-S-26Crib Effluent,
Well 29g-W27-IGroundwater,and HanfordSite BackgroundAverage for the
UnconfinedAquifer (Johnson1993b) and (b) UpgradientMonitoringWells
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Figure25. ConcentrationPlots of Total Uranium in (a) 216-S-26Crib
Effluent, Well 299-W27-1 Groundwater, and Hanford Site Background

Averagefor the UnconfinedAquifer (JohnsonIg93b)and
(b) Upgradient Monitoring Wells Near Disposal Sites in

the Vicinityof the 216-S-26Crib.
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The sulfate, selenium, and vanadium occurrences are related, but a
potential upgradient source is not obvious from the historical data (Table 1).
The groundwater chemistry data plots (Figures 26, 27, and 28) for upgradient
wells (e.g., 299-W22-20 and 299-W27-1), indicate that these wells are located
in the path of the plume of these constituents. The most likely potential
upgradient sources are the 216-S-1, 216-S-2, 216-S-7, 216-S-13, and
216-S-25 Cribs.

• 4.4 SOIL COLUMNCHEMISTRYFACTORS

Liquid wastes discharged to the S-26 Crib have contributed chemical and
radioactive wastes to the soil column. These liquid wastes included effluent
from the 222-S Laboratory Complex. These liquid wastes have included low-
level radiological and chemical constituents in the past, specifically
strontium-90, acetone, nitrate, nitric acid, and lesser amounts of sulfuric
and hydrofluoric acids (WHC1991). In addition to these sources, there have
also been three or more 4,200 L (1,100 gal) tanker truck discharges of
Plutonium Finishing Plant (PFP) Complex caustic rinsate to the S-26 Crib from
1986 to 1987. These discharges had pH values of approximately 12.5, which is
the high end of the Washington State Dangerous Waste regulation (WAC173-303)
range (greater than 2 and less than 12.5) for waste to be considered
noncorrosiveand thereforeunregulated. This pH exceedsthe WWOS criteriafor
groundwaterpH values,which is given a range 6.5 to 8.5. After receivingthe
alkalinepH discharges,infiltrationin the S-26 Crib decreasedand has
continuedto be a problem (DOE/RL1992). This decrease in infiltrationis
similarto a situationcreatedin the 216-Z-20Crib at the PFP Complex. After
similarcausticrinsatesolutionsfrom the PFP Complexwere dischargedto the
216-Z-20Crib, its infiltrationcapacityalso decreased. This suggeststhat
causticrinsateforms chemicalprecipitatesand therebydecreasesthe porosity
of the soil column beneaththe crib (Johnson1993a). Effluentfrom the
222-S LaboratoryComplexfacilitiesis generallyin the 6 to 7 pH range (see
Table 8), which is slightlyacidicto neutral. Subsequenteffluent discharges
in this pH range were not acidicenough to reversethis reactionand thereby
unclog the near-surfacesediments.

The use of detergentsand decontaminationchemicalsin the 222-S and
222-SA laboratoriesand subsequentdischargeof these materialsin effluentto
the S-26 Crib, could also effect the soil column chemistry. Early studies
(Knoll 1957) snowed a marked reductionin radionuclidesorptionby Hanford
Site soils in the presenceof laundrydetergentsand relateddecontamination
chemicals. For example,0.1 weight percentsolutionsof variousdetergents
reduceddistributioncoefficients(Kd values) significantlyfor long-lived

" radionuclidessuch as strontium-g0,cesium-137,and plutonium(Table 14).
Apparentlydetergentseither form a complexwith the radionuclidesor block
the sorptionsites on the soil.

The potentialsignificanceof the above statementis that contaminant
retentionpropertiesof the soil columnbeneaththe S-26 Crib may have been
altered. Consequently,the radionuclideinventoryin the soil columnmay be
distributedover a greaterdepth than expected. However, it is likelythat
the concentrationsof detergentsand chemicalsin the waste solutionsare
relativelylow becauseof dilution. Therefore,it is likely that they have
little, if any effect on the soil columnchemistry.
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Figure26. ConcentrationPlotsof Sulfatein (a)216-S-26CribEffluent,
Well29g-w27-1Groundwater,andHanfordSiteBackgroundAveragefor the
UnconfinedAquifer(JohnsonIgg3b)and (b)UpgradientMonitoringWells
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Figure 27. Concentration Plots of Selentum in (a) 216-S-26 Crtb Effluent,
Well 299-W27-] Groundwater, and Hanford Site Background Average for the
Unconfined Aquifer (Johnson 1993b) and (b) Upgradtent Monitoring Wells

Near Dtsposal Sites in the Vicintty of the 216-S-26 Crtb.
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Figure 28. ConcentrationPlotsof Vanadiumin (a)216-S-26CribEffluent,
Well2gg-w27-1Groundwater,andHanfordSiteBackgroundAveragefor the
UnconfinedAquifer (Johnson lg93b) and (b) Upgradient Monitoring Wells

NearDisposalSitesin theVicinityof the 216-S-26Crib.
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Table 14. Kd Values for Strontium-90, Cesium-]37, and Plutonium-Z39 in Soils
Treated with Various Detergents (adapted from Knoll. ]957).

St font i urn-90 Ces i urn-137 Ptutoni urn-239

Detergent pN of ptl at Krl of Krl of pH of pH at Kd of Kcl of pH of pII at Kti of Kd of
Deter. Equi t. Deter. Utiter D-_u_-d Deter. Equi [. Deter. U_ter D__ Deter. Equi t. Deter. WJfter D;.__cI
Sotn. uith Sotn. at "_d Sotn. uith Sotn. at "d Sotn. uith Soln. at "_d

• Sol t Equi [. Sol [ Equi i. Sol [ Equi [.
p" I_ p.

Duponat a 6.5 8.8 19.8 110 0.18 6.5 8.8 24 356 0.07 6.5 8.8 6 30 0.5

Lanokteen b 9.7 8.2 26.0 72 0.36 9.7 8.4 59 420 0.14 9.7 8.4 7 42 0.16

Catgon c 8.6 8.4 3.8 &6 0.04 8.6 8.4 60 420 O. 14 8.6 8.4 9 42 0.21

Trisodium 9.8 11.7 8.9 348 0.02 11.7 9.6 34 250 0.13 11.7 9.6 10 45 0.22
phosphate

Sutfamic 2.3 8.6 7.6 86 0.09 2.3 8.4 31 620 0.07' 2.3 8.4 >160 62 >3.8
acid I[:

-t-
o

Tide d 10.0 9.0 9.8 122 0.08 10.6 8.7 40 375 O. 1 10.0 8.7 36 30 1.2 I
Co rq

Kerfut e 12.0 10.7 16.6 270 0.05 2.1 8.4 <40 420 <0.0 12.0 10.7 10 86 0.11 -oI
9 o

ot
Oaki te #32 f 2.1 8.4 14.1 8.6 1.65 11.7 9.9 60 200 0.3 2.1 8.4 >160 42 >3.8 _oo

Tri_ngte 11.7 10.0 35.0 210 0.16 2.1 8.3 >180 630 >0.4 11.7 9.9 8 62 0.13
100 _

Boutene h 2.1 8.3 9.4 78 0.12 12.0 10.9 25 65 0.38 2.1 8.3 >160 45 >3.5

Blast I 12.0 10.7 24.8 270 0.09 12.0 10.7 23 60 0.38 12.0 10.9 16 94 0.17'

Turco . 2.5 7.0 4.8 34 O. 14 2.5 8.0 427 480 0.9 2.5 8.0 >2,500 55 >40
4306-B j

b_upona[ is a trademark of E. I. duPont de Nemours & Company.
Lanokteen is a trmrk of West Disinfecting Company.
Catgon is a trademark of Catgon, Inc.
Tide is a trademrk of Proctor & Gambte.

Kerfut is a trademark of Ctayton Hanufacturing Compeny.
Oakite ff32 is a trademark of Oakite Products Company.

Triangte 100 is a trademark of L. H. Butcher Company.
.Boutene is a trademrk of C[imatine Company.
t.Btast is a trademark of DuBois Company.
JTurco 4306-B is a trademark of Turco Products, Incorporated.
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4.5 SUMMARYOF CONCEPTUALMODEL

Based on the data available,a conceptualmodel of potentialimpactsof
effluentdischargesto t'leS-26 Crib is summarizedbelow and illustratedin
Figure29.

• Wastewaterdischargedto the S-26 Crib moves throughthe crib
sedimentsand into the Hanfordformation. Lateralspreadingoccurs
along discontinuouslayersof fine-grainedsedimentsas the water
moves verticallythroughthe soil column. The water table is within
or just above the Plio-Pleistocenein this part of the 200 West
Area.

• Dischargesof 222-S Complexeffluentcontaininglow-level
radioactiveliquidsand variouslab chemicalscontributedto the
soil column inventory. Laboratorysorptionstudieson HanfordSite
soils treatedwith variousdetergentsand decontaminationchemicals
(Knoll1957) have shown enhancedradionuclidemobility. The
detergentsand decontaminationchemicalsused at the 222-S Complex
would have been very dilutewhen dischargedto the crib, so their
effect on the soil columnwould be slight.

• Dischargeof trucked-inPFP Complexcausticrinsatesolutionvery
likely formedchemicalprecipitatesin the crib soil column and
decreasedthe porosityand infiltrationcapacityof the crib.

• Small amountsof long-livedradionuclidesfrom the 222-S Laboratory
Complexwere releasedto the S-26 Crib and are assumedto be present
and retainedon the crib sedimentsand soil column immediately
beneaththe crib.

• Aluminum and strontium-gOdischargedto the S-26 Crib would most
likelyhave moved furtherdown in the soil column,but would not
have broken throughto groundwater. Groundwaterchemistryresults
do not show any concentrationabove backgroundvalues for these
constituents.

• A potentialpreferentialpathwayexists along the unsealedportion
of the well casing (2gg-w27-1),from 150 ft (46 m) to the water
table. Contaminantscould migratedown this pathwayto the aquifer.

• Nitrate,sulfate,chloride,total uranium,tritium,gross alpha and
beta, and severalrelatedmetals (vanadium,strontium,and
potentiallyselenium)occur in concentrationsabove background in '
the groundwaterupgradientand beneaththe S-26 Crib. These
constituentsare presentbecauseof past-practicedisposal
activitiesin the immediatearea and are moving into the S-26 Crib
area from upgradientsources.

The impactassessmentpresentedin the followingsectionaddressesthese
issuesusing a combinationof contaminantmigrationmodeling,groundwater
samplingand analysisresults,and existinggroundwaterhydraulicdata from
other ongoingprograms.
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5.0 IMPACTASSESSMENT

As requiredby the methodologydocument (Tyler ]991),both hydrologicand
contaminantimpactsare consideredfor each groundwaterimpactassessment.
Accordingly,hydrologicfactorsrelevantto the currentstatus of the disposal

" facilityare discussedfirst followedby contaminanttransportanalysis.

• 5.1 HYDROLOGICIMPACTS

Based on current (and historical)dischargesto the S-26 Crib, impact to
the local groundwaterflow regime is minimal. Groundwaterflow is to the
east-southeastin the vicinityof the S-26 Crib. There are no irregularities
in the water table near the S-26 Crib. Dischargedwastewaterat the S-26 Crib
is decreasingwith time and will cease by June 1995.

Effluentdischargedto the crib percolatesdownwardthrougha multi-
layeredsequenceof sediments. Perchedwater conditionsmay occur within and
upon the variancefine-grainedsedimentlayerspresentbeneaththe crib.
Lateralspreadingof perchedwater is likely limitedby discontinuitiesor
pinchoutswhich are commonto local sediments,or by features such as clastic
dikes. The presenceor extent of perchedwater associatedwith the S-26 Crib
is unknown. The spreadingof water in the vadosezone decreasesthe potential
for measurablemounding at the water table.

5.2 CONTAMINANTIMPACTS

5.2.1 Analytical Technique

The one-dimensional analytical method described in the Liquid Effluent
Study Final Project Report (WHC1990a) estimates the rate of moisture and
contaminant movementthrough the soil column beneath the S-26 Crib. The
method considered only flow in the vertical direction and did not allow for
lateral spreading. Thus, calculated contaminant migration rates are
consideredmore conservative(faster)than actual contaminantmigrationrates.

The method used is based on steady-stateflow conditionsin the
unsaturatedzone and assumesa unit hydraulicgradient. The basic equation
for any layer of sedimentsis

t - L x e/q (1)

i

where:
t = time of travel throughlayer,seconds
L - thicknessof layer, centimeters
0 = moisture contentof sediment,relatedto hydraulicconductivity
q = Darcy velocityor moisture flux in layer, centimeter/second.
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The total travel time, T, is determinedas the summationof the travel
times for each of the "i" layers:

n

T - Z Li x 8i/qi (2)
i-1

where n is the number of sediment layers. For transport calculation purposes,
the soil column beneath the crib was treated as a two-layer system of 60 m
(197 ft) depth. Figure 30 illustrates the soil column used in the original
analyticalsolution.

The relationshipbetweenhydraulicconductivity,K, and moisturecontent,
e, is describedgraphicallyin Figure31. These curves were derived
empiricallyfrom laboratorytests on more than 20 differentHanford Site
sedimenttypes and establishedfive major sedimenttypes, as noted in the
figure.

The one-_imensionalflow analysisembodied in equation2 was carriedout
on a Symphony"spreadsheet. The total traveltime, T, obtainedwith
equation2 is divided into the vadose zone thicknessto providean estimateof
the rate of moisturemigrationfrom the disposalfacilityto the groundwater.

To obtain an estimateof the rate of contaminantmigration,the
retardationfactor,R_, for each of the contaminantsidentifiedwas estimated
from the followingapproximationfor Hanfordsoils:

Rf = I + 5Kd (3)

ConservativeKd values (i.e. at the lower end of observedranges)were
selectedfrom the Ames and Serne (1991)tabulationfor effluentdescribedas
"low salt, low organic,and neutralpH." When the rate of moisturemigration
is dividedby the Rf for the contaminantof interest,the result is an
estimateof the contaminantmigrationrate. These computationswere also
carriedout using the Symphonyspreadsheetmethod.

Recent work has been done on HanfordSite sedimentsto update the Kd
values and "calibrate"these ranges. However,at the time of this document,
the resultsare not yet availablefor use.

The effluentdischargerate, as describedpreviously,was enteredas
liters per month in the spreadsheetcomputationalmethod. Effluentvolumes
through1987 listed in the Waste Stream CharacterizationReport (WHC 1989),
were updatedto include1988 and 1989 data for the LiquidEffluentStudy
(WHC 19gOa;the same average infiltrationrate was also assumedfor the time
period subsequentto 1989). The total volume (liters)was dividedby the

ISymphonyis a registeredtrademarkof the Lotus DevelopmentCorporation.
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correspondingoperatingperiod (months)to establishan averagerate of inflow
(L/month). This effluentdischargerate was dividedby the crib area to
obtain an estimateof the averageinfiltrationrate.

More detailsand an illustrativeexamplefor applicationof the overall
computationalapproachare provided in the LiquidEffluentStudy Final Project
Report (WHC ]ggOa).

5.2.2 Results of InitialAnal_rtical Solution

The followingdiscussionsummarizesthe resultsfrom the LiquidEffluent
Study Final Project Report (WHC 19gOa),with the exceptionof seleniumwhich
was added for the purposeof this report.

Based on genaral effluentcharacteristicsand correspondingsorption
parameters(Section5.2.1) for the key constituentsidentifiedin Table 15
plus new data for selenium,the calculatedmigrationrates in the vadose zone
(Table 16), listed most mobile to least mobile, are as follows:

• 36 cm/day (14 in/day)for selenium
• 3.6 cm/day (1.4 in/day)for uranium
• 0.4 cm/day (0.16 in/day)for _luminum
• 0.3 cm/day (0.12 in/day)for strontium-90
• 0.1 cm/day (0.04 in/day)for manganese-54,cobalt-60,and cesium-137
• 0.04 cm/day (0.02 in/day)for americium-241.

The most significantradiologicalconstituentsbased on inventory,half-
life and relativehazard potentialare uranium,strontium-gO,cobalt-60,and
cesium-137. Based on the estimatedmigrationrates for these constituents
(Table 16) and above, breakthroughof uraniumwould have occurred after five
years. The most significantnonradiologicalconstituentis seleniumand the
analyticalsolutionpredictsbreakthroughof seleniumin half a year. The
remainingconstituentslisted above would still be retainedon the soil
column, based on the analyticalsolutionresults.

5.2.3 Actual Field Conditions and Indications

Constituents present in the groundwater adjacent to and beneath the
S-26 Crib site appear to be moving in from other disposal sites in the area
(see Section 4.3). The concentrations of effluent constituents are lower than
most groundwater constituent concentrations for the unconfined aquifer
(Hanford Site average background values, Johnson lgg3b). In addition, the
effluent constituents are lower in concentration than most of the groundwater
values from the well adjacent to the crib (2gg-W27-1). Based on present

' effluentcharacteristicsand groundwaterdata, there is no evidence of the
S-26 Crib effluent adverselyaffectinggroundwaterquality, and potential
future impactsare not likelyunder these conditions.
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Table 15. Effluent Stream Sampling Data for the 216-S-26 Crib - Key Constituents
(WHC1990a .

Key Detect i on/ Sample Detect i on/ Sampte
constituents Detection Limit a analyses concentration Detection Limit a analyses concentration

(90X CI )= (90Z CI )-

09/85 to 04/89, During routine operation 10189 to 03/90, During routine operation

Atumiu NA 2/17 330 NA J ND lidm

1976 to 1988, During routine operation ') 10/89 to 03190, During routine operation

Amer ic ium-241 40 1/NA 63 NA 4/4 2

Cobet t- 60 NA I/NA 280 1 ND ND

Cesium- 137 80 18/NA 360 1 NO NO

Nangnnese- 54 NA IINA 1,900 NA NO ND

St rant i urn-90 30 17/NA 82 0.1 114 O.Zd :E;

Uranium NA 4/NA 670 #IA 414 0. Z67d" • c-_i
( i sot apes) c m

_D "ID
ro aUnits: Chemical = Parts per biLLion (ppb). mo

Radionuciides = Picocurie per Liter (KilL). o_
bDisposat of effluent to the 216-S-26 Crib began in 1984; thus, this data set includes some samples taken before 1984. _o
_cranium-2._ Group A study guideline used as the most restrictive for determination of key constituents, o

or_entratiorm below Group A study guidelines (MHC l_Ob, Appendix A); values given for comparison purposes.
econsists of 0.14 pCi/L uranium-2_,_ and 0.13 pCi/L uranium-2_8.
C! = Confidence intervaL.
HA : Not avaiLabLe.
ND = Not detected.



Table 16. AnalyticalSolutionResultsfor the 216-S-26Crib from the
LiquidEffluentStud_ Final ProjectReport (WHC 1990a)."

Disposal Rate Area (mz) f Layer Thickness (m) Soil type
facility (L/month) (infiltration number

rate cm/s)

• 216-S Crib 2.69 E+06 390 2.63 E-04 l 36 C
2 24 D

60

O, Ks 0 Moisture q t T Estimatedmoisture
state (cm/s) (s) (d) migration(cm/d)

0.4 5.0 E-04 0.36 Unsaturated 2.63 E-04 4.93 E+06
0.4 l.O E-04 0.40 Saturated 1.00 E-04 9.6G E+06

1 45 E+O7 168 35 l -r
I

Constituent Rf Estimatedcontaminant Contaminanttransport '0

(retardationfactor) migration(cm/day) to water table (year) 0

Aluminum 100 0.4 46
Manganese-54 250 0.] 115

Uranium 10 3.6 5
Cobalt-60 250 0.] 115

Strontium-90 125 0.3 58
Cesium-]3/ 250 0.1 115

Americium-Z4] 1,000 0.04 461
Selenium" 1" 36" 0.5"

"Selenium was not included in the original analytical solution run for the Liquid Effluent
Study Final Project Report (WHC-EP-0367); it has been added to this table because current
groundwater data suggest it is also a constituent of interest to this report•
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5.3 EVALUATIONOF MONITORINGNETWORKADEQUACY

5.3.1 Groundwater Monitoring Well Placement

The closestwell upgradient(299-W22-21)is approximately503 m
(1,650ft) to the northwest. One well is due north (2gg-w22-20)of the crib
about 122 m (400ft) away, but is not truly upgradient. The nearestwell
downgradientof the crib (otherthan 2gg-w27-Iwhich is locatedat the crib)
is approximately550 m (1,800ft) to the southeast(69g-32-72). If discharge
continuesbeyondthe cessationdate, then installationof an upgradient
monitoringwell and possiblyan additionaldowngradientmonitoringwell should
be considered. This would clearlydistinguishupgradientgroundwater
contaminationfrom the influenceof the S-26 Crib. Based on currenteffluent

chemistryand dischargevolumesto the crib, and groundwaterchemical and
radiologicalconstituentconcentrations,the existinggroundwatermonitoring
well shouldbe adequatefor monitoringthe crib until the June 1995 cessation
date for discharge.

5.3.2 Reportingof MonitoringData

All hydrochemicalmonitoringdata are reportedin the HEIS database,
which is publiclyaccessible. Monitoringresultsfor the wells in S-26 Crib
area, for all historicaldata throughJuly 1993 for well 2gg-w27-1and data
from 1896 throughJuly 1993 for other wells,were summarizedand used to
evaluatethe groundwaterqualityand chemistryin Section4.3 in the previous
section (seeAppendicesA-I and A-2).
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6.0 SUMMARYANDCONCLUSIONS

6.1 GROUNDWATERQUALITYIMPACTS

Effluentdata, vadose zone transportpredictions,and groundwater
chemistrydata suggestthe S-26 Crib has minimal influenceon groundwater
contaminationin the southern200 West Area. Locallythe primarygroundwater
contaminantsare uranium,nitrate,tritium,and chloroform,which are
attributedto other past-practicedisposalsites in the vicinityof the
S-26 Crib. The most likely sourcesare the 216-S-I,216-S-2,216-S-7,
216-S-9,216-S-13,and 216-S-25Cribs, which are locatedto the northwestof
the S-26 Crib. Other potentialsourcesare the 216-S-22Crib and
216-S-12Trench,locatedto the north of the S-26 Crib.

Calculatedtransporttimes for constituentsof interest(manganese-54,
cobalt-60,cesium-137,americium-241,strontium-g0,and aluminum)to the water
table were all more than 40 years (WHC 1990a). Therefore,any of these
constituentspresent in the crib are still retained in the soil column.
Calculatedtransporttimes for uraniumand seleniumwere less than five years.
However,there is no conclusiveevidencethat the uraniumand seleniumpresent
in the groundwaterat the S-26 Crib are due to dischargesto the crib. Based
on comparisonbetweenthe S-26 Crib effluentand upgradientgroundwater
contaminantlevels, it is likelythat the source of these constituentsis
upgradientof the S-26 Crib. The most likelysourcesare the 216-S-I,
216-S-2,216-S-7,216-S-13,and 216-S-25Cribs.

6.2 HYDROLOGICIMPACTS

Dischargeof water to the S-26 Crib, under currentconditions(September
1993),does not substantiallyimpactartificialrechargeto the southern
200 West Area unconfinedaquifer.

6.3 CONCLUSIONS

Continuedshort-termoperationof the S-26 Crib will have littleeffect
on groundwatercontaminationin the southern200 West Area. The groundwater
monitoringwell currentlyinstalledat the S-26 Crib is adequatefor use of
the crib, under currentoperatingconditions(September1993),until the June
1995 cessationdate. If dischargesto the S-26 Crib continuebeyond June
1995, it would be advisableto installadditionalgroundwatermonitoringwells
for this site, to providebetter up and downgradientmonitoringcapabilities.
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EROUNDWATERDATAFORWELL2gg-w27-1
(MONITORINGWELLFOR216-$-26 CRIB)
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Analyticalresultsmonitoringwell 299-W27-Iare listed by constituent
name and samplingdate on pages AI-2 throughAI-71. Resultsare reported in
the HartfordEnvironmentalInformationSystem (HEIS)database,which was
queried for resultsin July of 1993. The time period coveredby these results
startsjust after the well was installedin 1984 and goes throughJuly of

. 1993.

Qualifiers

Qualifiersconcerningthe data are indicatedwith a letter code in the
seventhcolumn and are defined as follows:

B - Blank assoiatedwith analyteis elevated in concentration

D.- Samplewas dilutedbefore analysis

E - Concentrationis out of instrumentcalibrationrange

J - Concentrationis estimated

U - Analyte concentrationis below contractrequiredquantification
limit

H - Laboratoryholdingtime exceeded

R - Suspectdata; currentlyunder review

Q - Result associatedwith suspectqualitycontroldata

P - Potentialproblem.

It should also be noted that not all of the data in the table were
reviewed at the time this reportwas prepared. Thus, some unflagged"suspect"
data may exist in the table.

SignificantFigures

No more than three significantfiguresare justified;any additional
places are database format related.

NaturalBackgroundReferenceLevels

A summaryof provisionalbackgroundconcentrationsfor naturally
• occuring constituentsis providedon pages AI-72 throughAI-74. Monitoring

resultslisted on pages AI-2 throughAI-71 can be comparedwith either the
averagenaturalbackgroundconcentrationsor with the provisionalthreshold
values (columns4 and 5, respectively,pages AI-72 throughAI-74). The latter
representthe upper range of naturallyoccuringconcentrationsthat are
consideredlikely to occur at the HanfordSite based on currentlyavailable
data. A major samplingeffort is underwayto better define both soil and
groundwaternatural backgroundfor the HanfordSite.
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11/08/93 GroundwaterWell Resultsfor 299-W27-1 Page i

Well ConstituentName CollectDate Result Error Filtered Qualifier Units CRQL MethodName
.................................................................................................................................

299-W27-1 1.1.1.2-Tetrachloroethane 7/24/87 10 U ppb 5 SW-8468240

299-W27-I 1.1.1.2-Tetrachloroethane 10/15/87 10 U ppb 5 SW-8468240

299-W27-I 1.1.1.2-Tetrachloroethane 1/15/88 10 U ppb 5 SW-8468240

299-W27-I 1.1.1.2-Tetrachloroethane 8/18/88 10 U ppb 5 SW-8468240

299-W27-I 1.1.1.2-Tetrachloroethane 1/11/90 10 4 U ppb 5 SW-8468240

299-W27-I 1.1.1-Trichloroethane 3/09/87 10 U ppb 5 SW-846 8240

299-W27-I l.l.l-Trichloroethane 4117187 10 U ppb 5 SW-B46 B240

299-W27-I 1.1.1-Trichloroethane 7/24/87 10 U ppb 5 SW-846 8240

299-W27-1 i 1.1-Trichloroethane 10/15/87 5 U ppb 5 SW-846 8240

299-W27-I I 1.1-Trichloroethane 1/15/88 5 U ppb 5 SW-846 8240 -T-

:_, 299-W27-1 1 1.1-Trichloroethane 8/18/88 5 U ppb 5 SW-846 8240 ,r_
_-_ 299-W27-I 1 1.1-Trichloroethane 12/12/88 5 U ppb 5 SW-846 8240 -_
I 0

r_ 299-W27-1 1 1.1-Trichloroethane 1/11/90 5 2 U ppb 5 SW-846 8240 o

299-W27-1 1 l.l-Trichloroethane 4/12/90 5 2 U ppb 5 SW-8468240 _°_

299-W27-1 1.1.1-Trichloroethane 2/03192 5 U ppb 5 SW-846 8240 o

299-W27-1 1.1.1-Trichloroethane 3/23/92 5 U ppb 5 SW-846 8240

299-W27-I 1.!.l-Trichloroethane 7/01/92 5 U ppb 5 SW-8468240

299-W27-I 1.1.1-Trichloroethane 10/27/92 5 U ppb 5 SW-846 8240

299-W27-1 1.1.1-Trichloroethane 12/29/92 5 U ppb 5 SW-846 8240

299-W27-I 1.1.1-Trichloroethane 4/12/93 5 U ppb 5 SW-8468240

299-W27-I 1.1.2.2-Tetrachloroethane 7/24/87 10 U ppb 5 SW-8468240

299-W27-1 1.1.2.2-Tetrachloroethane 10/15/87 10 U ppb 5 SW-846 8240

299-W27-I 1.1.2.2-Tetrachloroethane 1/15/88 10 U ppb 5 SW-8468240

299-W27-I 1.1.2.2-Tetrachloroethane 8/18/88 10 U ppb 5 SW-846 8240

299-W27-I 1.1.2.2-Tetrachloroethane 1/11/90 5 2 U ppb 5 SW-8468240

299-W27-I 1.1.2-Trichloroethane 3/09/87 10 U ppb 5 SW-846 8240

299-W27-1 1.1.2-Trichloroethane 4/17/87 10 U ppb 5 SW-846 8240

299-W27-I 1.1.2-Trichloroethane 7/24/87 10 U ppb 5 SW-8468240

e •
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11108193 Groundwater Well Result.I, for 299 W27 ] Paq# 7

Well Constituent Name Collect Date Re.,ult Frror F11terpd Ouallfler Unlts CRQL Method Name
..................................................................................................................................

2rR.W27 | I ] 2-Trlchloroethane 101]5187 5 U ppb 5 SW-846 8240

299-W27-1 1 I 2-Trichloroethane ]/15188 5 II ppb 5 SW-846 8240
_4299-W27-1 1 1 2-T_'ichloroethane 8118/88 5 II ppb 5 SW-846 8_ 0

299-W27-] I 1 2-Trichloroethane ]2112/88 _, U ppb 5 SW-846 8240

299W27-1 I 1 2-Trichloroethane 1!11!90 5 2 U ppb 5 SW-846 8240

7- 5 SW-846 8240_99-W2 1 I 1 2-Trlchl_roethane 4112190 5 2 U ppb

299-W27-1 I 1 2-lr_chlorcethane 2/03/92 S U ppb 5 SW-846 8240

299-W27-1 ] 1 2-Tr_chloroethane 3/23/92 5 II ppb 5 SW-846 8240

299-W27-] ] I 2-Trichloroethane 7101192 5 U ppb 5 SW-846 8240

_7 ' /9_299-W_ -I I I 2-Trichloroethane 10,27 .L 5 U ppb 5 SW-846 8240

299-W27-I I I 2-Trichloroethane I2129192 5 U ppb 5 SW-846 8240

299-W27-1 I 1 2-Trichloroethane 4/12193 5 U ppb 5 SW-846 8240 -rc'}
I

m

299-W27-1 1 l-Dichloroethane 7/24181 I0 U ppb -_mI
I

c_ 299-W27-1 ] 1-D1chloroethane ]0115!87 i0 U ppb oc_
299-W27-1 I 1-Dichloroethane 1/15/88 10 U ppb _)

299-W27-1 ] !-Dichloroethane 8/18188 10 _I ppb o

299-W27-I I l-DIchloroethane 1/11!90 5 2 U ppb

299-W27-I I 1-Dichloroethane 4/'_'°_Lt,u 5 2 LI ppb

2_9-W27-I 1 -Dichloroethane 2/03/92 5 U ppb 5 SW-846 8240

299-W27-1 I ]-OichIoroethane 3123!92 5 Ll ppb 5 SW-846 8240

299-W27-] ] 1-Dichloroethane llOI_9L 5 U ppb 5 SW-846 8240

299-W27-1 I l-Dichloroethane 10/27/92 5 II ppb 5 SW-846 8240

299-W27-I ] 1-Dichloroethane ._,L_ __ 5 U ppb 5 SW-846 8240

_9_ _7 5 SW-846 8240L _-w_ -1 1 l-Dichloroethane 4112193 5 II ppb

299-W27-! ] 1-Dichloroethene 7/24/87 ]0 11 ppb 5 SW-846 8240

299-W27-I I l-Dichloroethene 10/15/87 I0 U ppb 5 SW-846 8240

299-W27-I I l-Dichloroethene 1/15/88 I0 U ppb 5 SW-846 8240

299-W21-I 1 l-Dichloroethene 8118188 10 U ppb 5 SW-846 8240

299-W27-I I l-Dichloroethene 11!I190 I0 4 II ppb 5 SW-846 8240

299-W27-I I l-Dichloroethene 2/03/92 5 LI ppb 5 SW-846 8240



11/08/-93 Groundwater Well Result _, for 2qq-W?7-I Paqe 3

Well Constituent Name Collect Date Result [r'ror Filtered Qualifier Units CRQL Method Name
.................................................................................................................................

299-W27-I 1.l-Dimethylhydrazine I/]I/qO I0 4 U ppb

299-W27-1 ].2.3.4-tetrachlorobenzene 7/24/87 10 U ppb

299-W27-I 1.2.3.4-tetrachlorobenzene 10/15/87 10 U ppb

29g-W27-1 1.2.3.4-tetrachlorobenzene 1i]5/88 10 U ppb

299-W27-1 1.2.3.4-tetrachlorobenzene l/l]/qO 10 4 U ppb

299-W27-1 1.2.3.5-tetrachlorobenzene 7/2,1/87 10 U ppb SW-8468270
29_-W27-I 1.2.3.5-tetrachlorobenzene 10/|5/87 ]0 U ppb SW-8468270

29q-W27-l 1.2.3.5-tetrachlorobenzene 1/15/88 10 LI ppb SW-8468270

299-W27-1 1.2.3.5-tetrachlorobenzene 1/11/90 10 4 U ppb SW-8468270

299-W27-I 1.2.3-Trichloropropane 7/24/87 10 U ppb -r

299-W27-I ].2.3-Trichloropropane 7/24/87 10 U ppb 5 SW-8468240 ,

,-_ 299-W27-I 1.2.3-Trichloropropane I0/15/87 10 U ppb -_
I I

4:. 299-W27-I 1.2.3-Trichloropropane 10/15/87 10 tl ppb 5 SW-8468240 o
o_

299-W27-I 1.2.3-Trichloropropane 1/15/88 I0 U ppb

299-W27-I 1.2.3-Trichloropropane 1/15/88 lO U ppb 5 SW-846 8240 o

299-W27-I 1.2.3-Trichloropropane 8/18/88 10 U ppb

299-W27-I 1.2.3-Trichloropropane 8/]8/88 10 U ppb 5 SW-846 8240

299-W27-I 1.2.3-Trichloropropane 1/11/90 10 4 U ppb 5 SW-846 8240

299-W27-1 1.2.3-trichlorobenzene 7/24/87 10 U ppb
2_q ...._ . ._.-._/ 1 1 2 3-trichlorobenzene 10/15/87 10 U ppb

299-W27-1 1.2.3-trichlorobenzene 1/15t88 10 U ppb
q ..9 -W27-I l 2 3-trichlorobenzene 1/II/90 i0 4 U ppb

29.-WL7-1 1 2.4.5-Tetrachlorobenzene 7/24/87 10 U ppb

. ' " 729g-W27-l 1 2.4.5-Tetrachlorobenzene 10,15/8 10 U ppb

299-W27-1 1.2.4.5-Tetrachlorobenzene 1/'15/88 I0 LI ppb

29q-W27-] 1.2.4.5-Tetrachlorobenzene I/li/90 10 4 L] ppb

_qq-W27-l ].2.4-Trichlorobenzene 7:24/87 10 tl ppb

| t



11/08/93 Groundwater Well Results for 29g-W27-1 Page 4

Well ConstituentName CollectDate Result Error Filtered Qualifier Units CRQL MethodName
................................................................................................................................

299-W27-I 1.2.4-Trichlorobenzene 10/15/87 10 U ppb

299-W27-I 1.2.4-Trichlorobenzene 1/15/88 I0 U ppb

299-W27-1 1.2.4-Trichlorobenzene 1/11/90 10 4 U ppb

299-W27-I 1.2-Dibromo-3-chloropropane 7/24/87 I0 U ppb 5 SW-8468240

299-W27-I 1.2-Dibromo-3-chloropropane 10/15/87 10 U ppb 5 SW-8468240

299-W27-I 1.2-Dibromo-3-chloropropane 1/15/88 I0 U ppb 5 SW-8468240

299-W27-I 1.2-Dibromo-3-chloropropane 8/18/88 10 U ppb 5 SW-846 8240

299-W27-I 1.2-Dibromo-3-chloropropane 1/11/90 10 4 U ppb 5 SW-846 8240

299-W27-I 1.2-Dibromoethane 7/24/87 10 U ppb 5 SW-846 8240

299-W27-I 1.2-Dibromoethane 10/15/87 10 U ppb 5 SW-846 8240 -T-

299-W27-I 1.2-Dibromoethane 1/15/88 10 U ppb 5 SW-846 8240 ,
r_l

_-- 299-W27-I 1.2-Dibromoethane 8/18/88 i0 U ppb 5 SW-8468240 -_
! !

cm 299-W27-1 1.2-Dibromoethane 1/11/90 I0 4 U ppb 5 SW-8468240 o

299-W27-I 1.2-Dichlorobenzene 7/24/87 I0 U ppb o

299-W27-I 1.2-Dichlorobenzene 10/15/87 I0 LI ppb

299-W27-I 1.2-Dichlorobenzene 1/15/88 I0 U ppb

299-W27-I 1.2-Dichlorobenzene 1/11/90 10 4 U ppb

299-W27-I 1.2-Dichloroethane 7/24/87 10 U ppb 5 SW-846 8240

299-W27-1 1.2-Dichloroethane 10/15/87 10 U ppb 5 SW-B46 8240

299-W27-I 1.2-Dichloroethane 1/]5/88 I0 U ppb 5 SW-846 8240

299-W27-1 1.2-Dichloroethane 8/18/88 10 U ppb 5 SW-846 8240

29g-W27-1 1 2-Dichloroethane 1/11/90 5 2 U ppb 5 SW-846 8240

29q-W27-1 1.2-Dichloroethane 4/12/90 5 2 U ppb 5 SW-B46 B240

299-W27-I 1 2-Dichloroethane 2/03/92 5 U ppb 5 SW-8468240

299-W27-1 1 2-Dichloroethane 3/23/92 5 U ppb 5 SW-8468240

299-W27-I 1 2-Dichloroethane 7/01/92 5 U ppb 5 SW-8468240

299-W27-i 1 2-Dichloroethane 10/27/92 5 U ppb 5 SW-8468240

299-W27-I 1 2-Dichloroethane 12/29/92 5 U ppb 5 SW-846 8240
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Well ConstituentName CollectDate Result Error Filtered Qualifier Units CRQL Method Name
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299-W27-I 1.2-Dichloroethane 4/12/93 5 U ppb 5 SW-8468240

299-W27-I 1.2-Dichloroethene 4/12/93 5 U ppb 5 SW-8468240

299-W27-I 1.2-Dichloropropane 7/24!87 10 U ppb 5 SW-8468240

299-W27-I 1.2-Dichloropropane 10/15/87 10 U ppb 5 SW-8468240

29g-W27-] 1.2-Dichloropropane 1/15/88 10 U ppb 5 SW-8468240

299-W27-1 1.2-Dichloropropane 8/18/88 I0 U ppb 5 SW-8468240

299-W27-I 1.2-Dichloropropane 1/11/90 5 2 U ppb 5 SW-8468240

299-W27-I 1.2-Dimethylhydrazine 1/11/90 10 4 U ppb SW-8468240

299-W27-I 1.2-Diphenylhydrazine 1/15/88 10 U ppb
299-W27-I 1.2-Diphenylhydrazine 1/11/90 10 4 U ppb -r

I

_-- 299-W27-I 1.3.5-trichlorobenzene 7/24/87 10 U ppb -_
! O

(}_ 299-W27-I 1.3.5-trichlorobenzene 10/15/87 I0 U ppb o

299-W27-1 1.3.5-trichlorobenzene 1/15/88 ]0 U ppb

299-W27-I 1.3.5-trichlorobenzene 1/11/90 10 4 U ppb o

299-W27-1 1.3-Dichlorobenzene 7/24/87 ]0 U ppb

299-W27-I 1.3-Dichlorobenzene 10/15/87 10 U ppb

299-W27-I 1.3-Dichlorobenzene 1/15/88 10 Li ppb

299-W27-1 1.3-Dichlorobenzene 1/11/90 i0 4 LI ppb

299-W27-I 1.3-Dichloropropene 7/24/87 I0 U ppb SW-846 8240

299-W27-I 1,3-Dichloropropene 10/15/87 10 U ppb SW-846 8240

299-W27-I 1.3-Dichloropropene 1/15/88 10 U ppb SW-846 8240

299-W27-I 1.3-Dichloropropene 8/18/88 ]0 U ppb SW-8468240

299-W27-I 1.3-Dichloropropene 1/11/90 5 2 U ppb SW-8468240

299-W27-I 1,4-Dichlorobenzene 7/24/87 10 tl ppb

299-W27-I 1.4-Dichlorobenzene 10/15/87 I0 U ppb

299-W27-I 1.4-Dichlorobenzene 1/15/88 ]0 U ppb
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Well Constituent Name Collect Date Result Error Filtered Qualifier Units CRQL Method Name
................................................................................................................................

299-W27-1 1 4-Dlchlorobenzene 1/11/90 5 2 U ppb

299-w27-I 1 4-Dichlorobenzene 1/11/90 10 4 U ppb

299-W27-I ] 4-Dichlorobenzene 4/12/g0 5 2 U ppb

299-W27-I 1 4-Dichlorobenzene 2/03/92 5 U ppb 5 SW-846 8240

299-W27-I 1 4-Dichlorobenzene 3/23/92 5 J ppb 5 SW-8468240

299-W27-I 1 4-Dichlorobenzene 7/01/92 5 U ppb 5 SW-846 8240

299-W27-I i 4-Dichlorobenzene 10/27/92 5 U ppb 5 SW-8468240

299-W27-I 1 4-Dichlorobenzene 12/29/92 5 U ppb 5 SW-8468240

299-W27-I 1 4-Dichlorobenzene 4/12/93 5 U ppb 5 SW-8468240

299-W27-I 1.4-Dioxane 7/24/87 500 LI ppb 200 SW-8468240
:E

299-W27-I 1.4-Dioxane 10/15/87 500 U ppb 200 SW-8468240 -r

299-W27-I 1.4-Dioxane 1/15/88 500 U ppb 200 SW-8468240 c'_,
rrl

•-_ 299-W27-I 1.4-Dioxane 8/18/88 500 U ppb 200 SW-8468240 -_
I I

-_ 299-W27-I 1,4-Dioxane I 11/90 500 175 U ppb 200 SW-8468240 o

299-W27-I 1.4-Naphtoquinone I 15/88 10 tl ppb o

299-W27-1 1.4-Naphtoquinone 1 11/90 10 4 U ppb

299-W27-1 l-(o-Chlorophenyl)thiourea 1 11/90 200 60 U ppb

299-W27-I 1-A_etyl-2-thiourea ! 11/90 200 40 Ll ppb

299-W27-1 l-Butanol 1/11/90 10000 3500 U ppb

299-W27-I l-Butanol 2/03/92 1000 U ppb 1000 SW-8468240

299-W27-I l-Butanol 3/23/92 1000 U ppb 1000 SW-8468240

299-W27-i ]-Butanol 7/01/92 1000 U ppb 1000 SW-8468240

299-W27-I l-Butanol 10/27/92 1000 U ppb 1000 SW-8468240

299-W27-1 l-Butanol 12/29/'92 1000 U ppb 1000 SW-8468240

7_99-W2 -I l-Butanol _/12/93 1000 U ppb 1000 SW-8468240

299-W27-I l-Chloro-2.3-epoxypropane 1/15,/88 10 U ppb
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299-W27-I 1-Chloro-2.3-epoxypropane i/!i/90 10 4 U ppb

299-W27-I l-Naphthyl-2-thiourea 1/11/90 200 60 U ppb

299-W27-1 l-Naphthylamine 1/15/88 10 U ppb

299-W27-I 1-Naphthylamine 1/11/90 10 4 U ppb

299-W27-I 1-Propanol 1/11/90 10000 3500 U ppb

299-W27-1 2.3.4.6-Tetrachlorophenol 1/15/88 10 U ppb

299-W27-I 2.3.4.6-Tetrachlorophenol 1/11/90 10 4 U ppb

-r
(-_

299-W27-I 2.3.7.8-TCDD 1/11/90 0 0 U ppb 0 SW-846 8280 ,

I I

oo 299-W27-I 2.4.5-T 1/11/90 2 0 U ppb 2 SW-846 8150 o

299-W27-1 2.4.5-TP 1/11/90 2 0 U ppb 2 SW-8468150 o

299-W27-1 2.4.5-Trichlarophenol 1/15/88 50 U ppb

299-W27-1 2.4.5-Trichlorophenol 1/11/90 10 4 U ppb

299-W27-1 2.4.6-Trichlorophenol 1/15/88 10 U ppb

299-W27-I 2.4.6-Trichlorophenol 1/11/90 10 4 U ppb

299-W27-1 2.4-D 1/11/90 2 0 U ppb 10 SW-8468150

299-W27-I 2.4-Dichlorophenol 1/15/88 10 U ppb

299-W27-1 2.4-Dichlorophenol 1/11/90 I0 4 U ppb

299-W27-1 2.4-Dimethylphenol 1/15/88 10 U ppb 10 SW-8468270

299-W27-1 2.4-Dinitrophenol 1/15/88 50 U ppb

299-W27-1 2.4-Dinitrophenol 1/11/90 10 4 U ppb

• !
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299-W27-I 2.4-Dinltrotoluene I115/88 i0 U ppb

299-W27-I 2.4-Dinitrotoluene 1/11/90 I0 4 U ppb

299-W27-I 2.6-Dichlorophenol 1/15/88 10 U ppb

299-W27-I 2.6-Dichlorophenol 1/11/90 10 4 U ppb

299-W27-I 2.6-Dinitrotoluene 1/15/88 I0 U ppb

299-W27-I 2.6-Dinitrotoluene 1/11/90 10 4 U ppb

299-W27-I 2-Acetylaminofluorene 1/15/88 I0 U ppb

299-W27-I 2-Acetylaminofluorene 1/11190 I0 4 U ppb -r
(-_

I

i_, 299-W27-I 2-Chloroethylvinylether 7/24/87 10 U ppb SW-8468240 r_
!

2gg-w27-1 2-Chloroethylvinylether 10/15/87 10 U ppb SW-8468240 'o

29g-w27-1 2-Chloroethylvinyl ether 1/15/88 10 U ppb SW-8468240 (_

299-W27-I 2-Chloroethylvinyl ether 8/18/88 10 U ppb SW-8468240 c)

299-W27-I 2-Chloroethylvinyl ether 1/11/90 5 2 U ppb SW-8468240

299-W27-1 2-Chloronaphthalene 1/15/88 I0 U ppb

299-W27-I 2-Chloronaphthalene 1/11/90 10 4 U ppb

299-W27-I 2-Chlorophenol 1/15/88 10 U ppb

299-W27-I 2-Chlorophenol 1/11/90 10 4 U ppb

29g-w27-1 2-Cyclohexyl-4.6-dinitrophenol 1/15/88 10 U ppb

299-W27-I 2-Cyclohexyl-4.6-dinitropheno] 1/11/90 I0 4 U ppb

299-W27-1 2-Hexanone 1/11/90 50 18 U ppb 50 SW-8468240

299-W27-1 2-Methylaziridine 1/15/88 10 U ppb

299-W27-I 2-Methylaziridine 1/11/90 10 4 U ppb
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299-W27-I 2-Methyllactonitrile 1/15/88 10 U ppb

299-W27-I 2-Methyllactonitrile 1/11/90 10 4 U ppb

299-W27-I 2-Methylnaphthalene 1/11/90 10 4 U ppb

299-W27-I 2-Naphthylamine 1/15/88 10 U ppb

299-W27-I 2-Naphthylamine 1/11/90 10 4 U ppb

299-W27-1 2-Picoline 1/15/88 10 U ppb

299-W27-1 2-Picoline 1/11/90 10 4 U ppb

-1-

_m, 299-W27-I 2-Propyn-l-ol 1/11/90 10000 3500 U ppb ,

$

_" 299-W27-I 2-methyl-2-(methylthio) propionaldehyde- 1/15/88 10 U ppb oo
299-W27-I 2-methyl-2-(methylthio) propionaldehyde- 1/11/90 10 4 U ppb

o

299-W27-I 2-sec-Butyl-4.6-dlnitrophenol(DNBP) 1/15/88 I0 U ppb
299-W27-1 2-sec-Butyl-4.6-dinitrophenol(DNBP) 1/11/90 i0 4 U ppb

299-W27-I 3.3'-Dichlorobenzidine 1/15/88 20 U ppb

299-W27-I 3.3'-Dichlorobenzidine 1/11/90 10 4 U ppb

299-W27-I 3.3'-Dimethoxybenzidine 1/15/88 10 U ppb

299-W27-I 3.3'-Dimethoxybenzidine 1/11/90 10 4 U ppb

299-W27-I 3.3"-Dimethylbenzidine 1/15/88 10 U ppb 10 SW-8468270

299-W27-1 3.3'-Dimethylbenzidine 1/15/88 10 U ppb 50 SW-8468270

299-W27-I 3.3'-Dimethylbenzidine 1/11/90 10 4 U ppb 10 SW-8468270

299-W27-1 3.3'-Dimethylbenzidine 1/11/90 10 4 U ppb 50 SW-846 8270

299-W27-I 3-Chloropropionitrile I/'11/90 ]0000 3500 U ppb

I J



o •
t i
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Well ConstituentName CollectDate Result Error Filtered Qualifier Units CRQI. MethodName
................................................................................................................................

299-W27-I 3-MethyIcholanthrene 1/15/88 ID U ppb

299-W27-I 3-Methylcholanthrene 1/11/90 I0 4 U ppb

299:W27-1 3-Nitroaniline 1/11/90 I0 4 U ppb

299-W27-I 4.4"-DDD 1/11/90 0 0 U ppb 0 SW-8468080

299-1427-1 4.4"-DDE 1/11/90 0 0 U ppb 0 SW-8ZI458080

299-W27-I 4.4'-DDT 1/11/90 0 0 U ppb 0 SW-8468080

299-W27-I 4.4'-Methylenebis(2-chloroaniline) 1/15/88 10 U ppb -r(-}

:_, 299-W27-I 4.4'-Methylenebis(2-chloroanillne) 1/11/90 10 4 U ppb m
w
! !

299-W27-I 4.6-Dinitro-2-methylphenol 1/15/88 10 U ppb o

299-W27-1 4.6-Dinitro-2-methylphenol 1/11/90 10 4 U ppb
o

299-W27-I 4-#minobiphenyl 1/15/88 10 U ppb

299-W27-I 4-AminobiphenyI I/1i/90 10 4 U ppb

299-W27-1 4-Bron_phenylphenylether 1/15/88 10 U ppb

299-W27-I 4-Bromophenylphenylether 1/11/90 10 4 U ppb

299-W27-I 4-Chloro-3-methylphenol 1/15/88 10 U ppb

299-W27-I 4-Chloro-3-methylphenol 1/11/90 10 4 U ppb

299-W27-I 4-Chloroaniline 1115/88 10 U ppb

299-W27-I 4-Chloroaniline 1/11/90 10 4 U ppb

299-W27-1 4-Methyl-2-pentanone 10/15/87 10 U ppb 50 SW-846 8240

299-W27-I 4-Methyl-2-pentanone 1/15/88 10 U ppb 50 SW-846 8240

299-W27-1 4-Methyl-2-pentanone 8/18/88 10 U ppb 50 SW-8468240
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299-W27-I 4-Methyl-2-pentanone 12,']2,/88 10 U ppb 50 SW-8468240

299-W27-I 4-Methyl-2-pentanone 1/11/90 I0 4 {I ppb 50 SW-8468240

299-W27-I 4-Methyl-2-pentanone 4/12/90 10 4 II ppb 50 SW-8468240

299-W27-I 4-Methyl-2-pentanone 2103/92 50 U ppb 50 SW-8468240

299-W27-I 4-Methyl-2-pentanone 3/23/92 50 U ppb 50 SW-8468240

299-W27-I 4-Methyl-2-pentanone 7/01/92 50 U ppb 50 SW-8468240

299-W27-I 4-Methyl-2-pentanone 10/27/92 50 U ppb 50 SW-8468240

299-W27-I 4-Methyl-2-pentanone 12/29/92 50 U ppb 50 SW-8468240

299-W27-I 4-MethyI-2-pentanone 4/12/93 U ppb 50 SW-8468240

299-W27-I 4-N1troaniline 1/15/88 50 U ppb
=E

299-W27-1 4-Nitroaniline 1/11/90 10 4 U ppb -r
(-_

_-_ 299-W27-1 4-Nitrophenol 1/15/88 50 U ppb -_l
e

_'_ 299-W27-I 4-Nitrophenol 1/11/90 10 _I U ppb o

299-W27-I 4-Nitroquinoline-1-oxide 1/11/90 10 4 U ppb o

299-W27-I 5-(Aminomethyl)-3-isoxazolol 1/15/88 I0 U ppb

299-W27-I 5-(Aminomethyl)-3-lsoxazolol 1/11/90 10 4 U ppb

299-W27-1 5-N_tro-o-toluidine 1/15/88 10 U ppb

299-W27-I 5-Nitro-o-toluidlne 1/11/90 10 4 U ppb

299-W27-I 712-Dimethylbenz[a]anthracene 1/15/88 10 U ppb

299-W27-I 7.12-Dimethylbenz[a]anthracene 1/11/90 10 4 U ppb

299-W27-1 7H-Dibenzo[c,g]carbazole 1/15188 10 tl ppb

299-W27-I 7H-Dibenzo[c.g]carbazole 1/11/90 IO 4 U ppb

299-W27-1 Acenaphthene 1/11/90 10 4 U ppb
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299-W27-I Acenaphthylene ]/11/90 10 4 U ppb

299-W27-I Acetone 1/11xgO 10 4 II ppb

299-_27-i Acetone 1/11/90 ]0 4 U ppb 100 SW-846 8240

299-W27-I Acetone 4/12/90 10 4 U ppb 100 SW-846 8240

299-W27-I Acetone 2/03/92 100 U ppb I00 SW-846 8240

299-W27-1 Acetone 3/23/92 100 U ppb 100 SW-846 8240

299-W27-1 Acetone 7/01/92 ]00 U ppb 100 SW-846 8240

299-W27-i Acetone 10/27/92 75 UB ppb 100 SW-846 8240

299-W27-I Acetone 12/29/92 37 B ppb IO0 SW-846 8240

299-W27-I Acetone 4/12/93 100 U ppb 100 SW-846 8240

:_, 299-W27-I Acetonitrile 10/15/87 3000 LI ppb 200 SW-846 8240 ,

"_ 299-W27-i Acetonitrile 1/15/88 3000 U ppb 200 SW-846 8240

"-'co299-W27-I Acetonitrile 8/18/88 3000 U ppb 200 SW-846 8240 o'
o_

299-W27-1 Acetonitrile I/II/gO 10 4 U ppb 200 SW-846 8240 to
o

299-W27-I Acetophenone ]/15/88 10 U ppb

299-W27-I Acetophenone 1/11/90 10 4 tl ppb

299-W27-1 Acrolein 7/24187 IO U ppb 10 SW-846 8240

299-W27-I Acrolein 10/15/87 10 U ppb 10 SW-846 8240

299-W27-I Acrolein 1/15/8B 10 U ppb 10 SW-846 8240

299-W27-I Acrolein 8/18/88 IO U ppb 10 SW-846 8240

299-W27-I Acrolein i/i]/90 10 4 U ppb 10 SW-846 8240

299-W27-I Acrylamide I/]I/90 10000 3500 U ppb

299-W27-1 Acrylonitrile 7/24/87 I0 U ppb 5 SW-846 8240

299-W27-I Acrylonitrlle 10/15/87 10 tl ppb 5 SW-846 8240

299-W27-I AcrylonitrIle 1/15/88 IO U ppb 5 SW-846 8240

2qq-W27-1 Acrylonitrlle 8,"18/88 lO II ppb 5 SW-846 8240
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299-W27-I Acrylonitrile 1/11/90 10 4 U ppb 5 SW-8468240

299-W27-I Aldrin 1/11/90 0 0 U ppb 0 SW-8468080

299-W27-I Alkalinity 3/09/87 122000 ppb

299-W27-1 Alkalinity 4/17/87 126000 ppb

299-W27-I Alkalinity 7/24187 125000 ppb

299-W27-I Alkalinity 10/15/87 134000 ppb

299-W27-I Alkalinity 1/15/88 146000 ppb

299-W27-1 Alkalinity 8/18/88 148000 ppb

299-W27-I Alkalinity 12/12/88 139000 ppb

-1-

:_, 299-W27-I Allyl alcohol 1111/90 10000 3500 U ppb (-_,
w-_ m

_-_ 299-W27-I Alpha.alpha-Dimethylphenethylamine 1/15/88 10 U ppb

299-W27-I Alpha.alpha-Dimethylphenethylamine 1111/90 I0 4 U ppb
o

299-W27-I Alpha-BHC 1/11/90 0 0 U ppb 0 SW-8468080

299-W27-1 Aluminum 3/09/87 150 Y U ppb 200 SW-8466010

299-W27,-1 Aluminum 4/17/87 150 Y U ppb 200 SW-8466010

299-W27-1 Alumlnum 7/24/87 150 Y U ppb 200 SW-8466010

299-W27-1 Alumlnum 10/15/87 150 Y U ppb 200 SW-8466010

299-W27-i Alumlnum 1115188 150 U ppb

299-W27-I Alumlnum 1/15/88 150 Y U ppb 200 SW-B466010

299-W27-I Alumlnum 8/18/88 150 Y U ppb 200 SW-8466010

299-W27-I Alumlnum 12/12/88 150 Y U ppb 200 SW-8466010

299-W27-I Alumlnum 1/11/90 150 20 U ppb

299-W27-I Aluminum 1/11/90 150 20 Y U ppb 200 SW-8466010

299-W27-I Alumlnum 4/12/90 150 20 Y U ppb 200 SW-8466010

299-W27-I Aluminum 4/12/90 150 20 Y U ppb 200 SW-8466010



Q •
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299-W27-I /Nnericium-241 I/I]/90 0 0 U pCi/L

299-W27-I Amitrole i/I5/88 10 U ppb

299-W27-I Amitrole 1/11/90 ]0 4 U ppb

299-W27-i Ammoniumion 3/09/87 50 U ppb I00 #.STMD-1426-D

29g-W27-I Ammoniumion 4/17/87 50 tl ppb i00 ASTMD-1426-D
299-W27-I AmmoniumIon 7/24/87 50 tl ppb 100 h.SI_4D-1426-D

29g-W27-1 Ammonium Ion 10/15/87 50 U ppb i00 ASTMD-1426-D

299-W27-I Ammonium Ion 1/15/88 50 U ppb 100 ASTMD-1426-D

299-W27-I F_4nlIK3nlum10n 8/18/88 50 U ppb 100 ASTMD-1426-D

299-W27-I Ammonlum ion 12/12/88 50 U ppb !00 ASTMD-1426-D -r
c_

:_, 299-W27-1 #mmonlum ion 1/11/90 50 7 U ppb 100 A.STMD-1426-D ,
w-J l'Vl

!

_-_ 299-W27-I Aniline 1/15/88 10 U ppb o
Ul (_

299-W27-I Aniline iiii/90 i0 4 U ppb
o

299-W27-I Anthracene 1/11/90 10 4 U ppb

299-W27-I Antimony 1/11/90 100 14 Ll ppb

299-W27-1 Antimony.filtered 3/09/87 ]00 Y U ppb 200 SW-8466010

299-W27-1 .Antimony.filtered 4/17/87 100 Y LI ppb 200 SW-8466010

299-W27-I Antimony.filtered 7/24/87 100 Y U ppb 200 SW-8466010

299-W27-I Antimony.filtered 10./15/87 100 Y U ppb 200 SW-8466010

299-W27-1 Antimony.filtered 1/15/88 ]00 Y U ppb 200 SW-8466010

299-W27-I Antimony.filtered 8/18/88 I00 Y Li ppb 200 SW-8466010

299-W27-I Antimony.filtered 12/12/88 100 Y Li ppb 200 SW-8466010

299-W27-I Antimony.filtered 1/11/90 100 14 Y LI ppb 200 SW-8466010

299-W27-I Antimony.filtered 4/12/90 100 14 Y U ppb 200 SW-8466010

Z99-W27-1 Antimony.filtered 4/12/90 100 14 Y U ppb 200 SW-8466010

299-W27-i hmtimony,filtered L 03197 200 Y II ppb 200 SW-8466010
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299-W27-I Antimony.filtered 3/23/92 200 Y U ppb 200 SW-8466010

299-W27-I Antimony.filtered 7/01/92 200 Y U ppb 200 SW-8466010

299-W27-I Antimony.filtered 10/27/92 200 Y U ppb 200 SW-8466010

299-W27-1 Antimony.filtered 12/29/92 200 Y U ppb 200 SW-8466010

299-W27-i Antimony.filtered 4/12/93 200 Y U ppb 200 SW-8466010

299-W27-1 Antimony-125 3/23/92 9 15 U pCi/L ITAS Gamma Scan

299-W27-I Antimony-125 10/27/92 -3 19 U pCi/L ITAS Gamma Scan

299-W27-1 Antimony-125 12/29/92 9 20 U pCi/L ITAS Gamma Scan

299-W27-1 Antimony-125 4/12/93 2 20 U pCi/L ITAS Gamma Scan

299-W27-I Antimony-125 7/20/93 -4 16 U pCi/L ITAS Gamma Scan
:E
-1-
(-.}

1_, 299-W27-1 Aramite 1/15/88 10 U ppb ,
r_

_-_,299-W27-I Aramite 1/11/90 10 4 U ppb -_m

(_ o

299-W27-1 Aroclor-1016 1/11/90 I 0 U ppb
o

299-W27-I Aroclor-1221 1/11/90 i 0 U ppb

299-W27-I Aroclor-1232 1/11/90 I 0 U ppb

299-W27-I Aroclor-1242 1/11/90 i 0 U ppb

299-W27-I Aroclor-1248 1/11/90 I 0 U ppb

299-W27-I Aroclor-1254 1/11/90 I 0 U ppb

299-W27-I Aroclor-1260 1/11/90 I 0 U ppb

299-W27-I Arsenic ]/15/88 5 U ppb 5 SW-846 7060

299-w27-i $u-senic 1/11/90 5 3 U ppb 5 SW-8467060
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299-W27-1 Arsenic.fiItered 3109/87 5 Y tl ppb

290-W27-I Arsenlc.fiItered 4/17/87 5 Y II ppb

299-W27-I Arsenic.filtered 7/24/87 S Y Ii ppb

299"-W27-I Arsenic.filtered 10/15/87 5 Y tl ppb

g9 -W27-1 Arsenlc filtered 1/15/88 5 Y II ppb

290 W27-1 Arsenic.filtered 1/11/90 5 3 Y U ppb

299-W27-1 Auramine 1/I5/88 I0 U ppb

299-W27-I Auramine I/II/90 !0 4 U ppb

299-W27-I Barium !/]5/88 37 ppb

299-W27-! Bar]um 1/l1/90 40 5 ppb -r
(-b
I

"" 299-W27-I Barium.filtered 3/09/87 40 Y ppb 20 SW-8466010 -o
I I

_-" 299-W27-1 Barium.filtered 4117187 39 Y ppb 20 SW-8466010 o
(3rl

299-W27-1 Barium.filtered 7124!87 41 Y ppb 20 SW-8466010 _o

299-W27-I Barium.filtered 10/I5/87 36 Y pp_ 20 SW-8466010 o

299-W27-1 Barium.filtered 1/15/88 34 Y ppb 20 SW-8466010

299-W27-I Barium.filtered 8/18/88 35 Y ppb 20 SW-8466010

299-W27-I Barium.filtered 12/12/88 32 Y ppb 20 SW-8466010

299-W27-1 Barium.filtered 1/II/90 40 5 Y ppb 20 SW-8466010

Z99-W27-1 Barium.filtered 4/]2/90 29 4 Y ppb 20 SW-8466010

299-W27-I Barium.filtered 4/IZ/90 27 4 Y ppb 20 SW-8466010

299-W27-1 Barium.filtered 2/03/92 20 Y U ppb 20 SW-8466010

299-W27-! Barium.filtered 3/23/92 ZO 3 Y ppb 20 SW-8466010

299-W27-I Barium.filtered 7/01/92 Z2 3 Y ppb 20 SW-84G6010

299-W27-1 Barium.filtered I0/27/92 20 3 Y ppb 20 SW-8466010

Z99-W27-! Barium.filtered 12/29/92 20 3 Y ppb 20 SW-8466010

299-W27-! Barium.filtered 4/12/93 20 0 Y ppb 20 SW-8466010

Z99-W27-1 Benz[c]acr1dine 1/15/88 I0 U ppb

299-W27-1 Benz[c]acridine I/II/90 ]0 4 tl ppb
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299-W27-I Benzene 7/24/87 ]0 U ppb 5 SW-846 8240

299-W27-! Benzene 10/15/87 5 U ppb 5 SW-846 8240
'R299-W27-! Benzene 1/].5,_8 5 U ppb 5 SW-846 8240

299-W27-I Benzene 8/18188 5 U ppb 5 SW-846 8240

299-W27-! Benzene I,"11/90 5 2 U ppb 5 SW-846 8240

299-W27-I Benzene 4/12,90 5 2 U ppb 5 SW-846 8240

299-W27-1 Benzene 2!03/92 5 U ppb 5 SW-846 8240

299-W27-! Benzene 3/23/Q2 5 tl ppb 5 SW-846 8240

299-W27-1 Benzene 7,01J92 5 U ppb 5 SW-846 8240

299-W27-1 Benzene 10/27/92 5 U ppb 5 SW-846 8240
=Ez

299-W27-I Benzene 12/79/92 5 U ppb 5 SW-846 8240 -r
_4 (")1_. 299-W27-1 Benzene 4/12/93 5 LI ppb 5 SW-846 8_ 0 ,

!
'-" 299-W27-I Benzene. dichloromethvl- 1/15/88 I0 U ppb ooo

299-WL7-I Benzene. dlchloromethvl- I/ii/90 I0 4 U ppb to
o

299-W27-I Benzenethiol 1/15/88 i0 U ppb

L9 -W27-I Benzenethlol 1,'Ii/90 I0 4 U ppb

299-W27-1 Benzidine 1/15/88 i0 tl ppb

299-W27-I Benzidine i211J90 10 4 U ppb

299-W27-1 Benzo(a)anthracene 1/15,'88 I0 U ppb

299-W27-I Benzo(a)anthracene 1/11/90 i0 4 LI ppb

299-W27-I Benzo(a)pyrene I/!5/88 I0 U ppb

299-W27-I Benzo(a)pyrene 1/11/90 i0 4 U ppb

299-W27-I Benzo(b)fluoranthene 1/15,88 10 tl ppb

29q-W27-1 Benzo(b)fluoranthene 1/11_90 I0 4 U ppb
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299-W27-I Benzo(ghi)perylene 1/11/90 10 4 U ppb

299-W27-1 Benzo(j)fluoranthene 1/15/88 10 U ppb

299-_27-i Benzo(j)fluoranthene 1/11/90 10 4 U ppb

299-W27-1 Benzo(k)fluoranthene 1/11/90 10 4 U ppb

299-W27-1 Benzylalcohol 1/11/90 10 4 U ppb

299-W27-I Benzylchloride 1/15/88 10 U ppb

299-W27-I Benzylchloride 1/11/90 10 4 U ppb

299-W27-I Beryllium 1/11/90 5 I U ppb -r
(--}

!

_m, m
_-_ 299-W27-1 Beryllium. filtered 3/09/87 5 Y U ppb 3 SW-846 6010 -_

! !

_-" 299-W27-I Beryllium. filtered 4/17/87 5 Y U ppb 3 SW-846 6010 o

299-W27-I Beryllium.filtered 7/24/87 5 Y U ppb 3 SW-846 6010 _o

299-W27-I Beryllium.filtered 10/15/87 5 Y U ppb 3 SW-846 6010 o

299-W27-I Beryllium.filtered 1/15/88 5 Y U ppb 3 SW-8466010

299-W27-I Ber}llium.filtered 8/18/88 5 Y U ppb 3 SW-8466010

299-W27-1 Beryllium.filtered 12/12/88 5 Y U ppb 3 SW-8466010

299-W27-1 Beryllium.filtered 1/11/90 5 i Y Ll ppb 3 SW-8466010

299-W27-I Beryllium.filtered 4/12/90 5 i Y U ppb 3 SW-8466010

299-W27-I Beryllium.filtered 4/12/90 5 I Y U ppb 3 SW-8466010

299-W27-I Beryllium,.filtered 2/03/92 3 Y U ppb 3 SW-8466010

299-W27-1 Beryllium.filtered 3/23/92 3 Y U ppb 3 SW-8466010

299-W27-1 Beryllium.filtered 7/01/92 3 Y U ppb 3 SW-8466010

299-W27-I Beryllium.filtered 10/27/92 3 Y U ppb 3 SW-8466010

29q-W27-1 Beryllium.filtered 12/29/92 3 Y U ppb 3 SW-8466010

299-W27-I Beryllium.filtered 4/12/93 3 Y U ppb 3 SW-8466010

299-W27-I Beta-BHC 1/11/90 0 0 U ppb 0 SW-8468080
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299-W27-I Bis(2-Choroethoxy)methane 1/15/88 10 U ppb

299-W27-I Bis(2-Choroethoxy)methane 1/11/90 10 4 U ppb

299-W27-I Bis(2-chloro-l-methylethyl)ether 1/11/90 10 4 U ppb

299-W27-I Bis(2-chloroethyl)ether 1/15/88 10 U ppb

299-W27-1 Bis(2-chloroethyl)ether 1/11/90 10 4 U ppb

299-W27-I Bis(2-chloroisopropyl)ether 1/15/88 10 U ppb

299-W27-1 Bis(2-chloroisopropyl)ether 1/11/90 10 4 U ppb

299-W27-I Bis(2-ethylhexyl) phthalate 1/15/88 10 U ppb -r
c')

_:, 299-W27-I Bis(2-ethylhexyl) phthalate 1/11/90 i0 4 U ppb

r,) 299-W27-1 Bis(chloromethyl) ether 7/24/87 i0 U ppb SW-846 8240 'o

299-W27-I Bis(chloromethyl) ether 10/15/87 i0 U ppb SW-846 8240 _)
299-W27-I Bis(chloromethyl)ether 1/15/88 I0 U ppb SW-8468240 o

299-W27-I Bis(chloromethyl)ether 8/18/88 10 U ppb SW-8468240

299-W27-1 Bis(chloromethyl)ether 1/11/90 5 2 U ppb SW-8468240

299-W27-I Bismuth 7/24/87 5 U ??

299-W27-1 Boron 1/11/90 30 6 ppb

299-W27-1 Boron.filtered 1/11/90 32 6 Y ppb SW-8466010

299-W27-1 Boron.filtered 4/12/90 37 6 Y ppb SW-8466010

299-W27-1 Boron.filtered 4/12/90 34 6 Y ppb SW-8466010

299-W27-I Bromide 1/11/90 1000 111 U ppb EPA 300.0

299-W27-I Bromide 4/12/90 1000 111 U ppb EPA 3000

299-W27-I Bromide 4/12/90 1000 111 U ppb EPA 300,0

299-W27-I Bromide 2/03/92 500 U ppb 500 ASIM D-4327-88
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................................................................................................................................

299-W27-I Bromide 3/23/92 500 U ppb 500 ASTMD-4327-88

299-W27-I Bromide 7/01/92 500 U ppb 500 ASTMD-4327-88

299-W27-I Bromide 10/27/92 500 U ppb 500 ASTMD-4327-88

299-W27-I Bromide 12/29/92 500 U ppb 500 ASTMD-4327-88

299-W27-I Bromide 4/12/93 500 U ppb 500 ASTMD-4327-88

299-W27-I Bromoacetone 7/24/87 10 U ppb SW-8468240

299-W27-I Bromoacetone 10/15/87 10 U ppb SW-8468240

299-W27-I Bromoacetone 1115/88 I0 U ppb SW-8468240

299-W27-1 Bromoacetone 8/18/88 10 U ppb SW-8468240

299-W27-I Bromoacetone 1/11/90 5 2 U ppb SW-8468240
:Ez
-I-

1_, 299-W27-I Bromodichloromethane 1/11/90 5 2 U ppb 5 SW-8468240 (-_,rrl

i !

ro 299-W27-1 Bromoform 7/24/87 10 II ppb 5 SW-8468240 o

299-W27-I Bromoform 10/15/87 i0 U ppb 5 SW-8468240

299-W27-I Bromoform 1/15/88 10 U ppb 5 SW-8468240 o

299-W27-1 Bromoform 8/18/88 10 U ppb 5 SW-8468240

299-W27-I Bromoform 1/11/90 5 2 U ppb 5 SW-8468240

299-W27-I Butylbenzylphthalate 1/15/88 i0 U ppb

299-W27-I Butylbenzylphthalate 1/11/90 10 4 U ppb

299-W27-I Cadmit_ 1/15/88 2 U ppb

299-W27-I Cadmium 1/11/90 2 i U ppb

299-W27-I Cadmium. filtered 3/09/87 2 Y U ppb I0 SW-8466010

299-W27-I Cadmium. filtered 4/17/87 2 Y U ppb i0 SW-8466010

299-W27-I Cadmium. filtered 7/24/87 2 Y U ppb 10 SW-8466010

299-W_7-I Cadmium filtered 10/15/87 2 Y U ppb 10 SW-8466010

299-W2;-I Cadmium.filtered 1/15/88 2 Y ppb I0 SW-8466010

299-W27-1 Cadmium filtered 8/18/88 2 Y U ppb 10 SW-8466010
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299-W27-I Cadmium filtered 12/12/88 2 Y U ppb I0 SW-8466010

299-W27-I Cadmium filtered 1/11/90 2 I Y U ppb 10 SW-8466010

299-W27-I Cadmium filtered 4/12/90 2 i Y U ppb 10 SW-8466010

299-W27-I Cadmium filtered 4/12,'90 2 1 Y U ppb i0 SW-8466010

299-W27-I Cadmium filtered 2/03/92 I0 Y U ppb i0 SW-8466010

299-W27-I Cadmium. filtered 3/23/92 10 Y U ppb i0 SW-846 6010

299-W27-I Cadmium filtered 7/01/92 10 Y U ppb I0 SW-846 6010

299-W27-1 Cadmium filtered 10/27/92 10 Y U ppb 10 SW-8466010

299-W27-1 Cadmium.filtered 12/29/92 10 Y Ll ppb 10 SW-8466010

299-W27-i Cadmium.filtered 4/12/93 10 Y Ll ppb 10 SW-8466010

:Ez
299-W27-1 Calcium 1/15/88 52600 ppb -r

(-_
1_, 299-W27-I Calcium 1/11/90 49800 6390 ppb ,

I !

r,_ 299-W27-I Calcium.filtered 3/09/87 55500 Y ppb 100 SW-8466010 o

299-W27-I Calcium.filtered 4/17/87 _600 Y ppb 100 SW-8466010 _o

299-W27-I Calcium filtered 7/24/87 49600 Y ppb 100 SW-8466010 o

299-W27-I Calcium filtered 10/15/87 49000 Y ppb 100 SW-8466010

299-W27-I Calcium filtered 1/15/88 52300 Y ppb i00 SW-8466010

299-W27-I Calcium.filtered 8/18/88 4r_O0 Y ppb 100 SW-8466010

299-W27-1 Calcium filtered 12/12/88 46000 Y ppb 100 SW-8466010

299-W27-I Calcium filtered 1/11/90 50600 649C Y ppb 100 SW-8466010

299-W27-1 Calcium filtered 4/12/90 39200 5030 Y ppb 100 SW-8466010

299-W27-i Calcium.filtered 4/12./90 37100 4760 Y ppb !00 SW-8466010

299-W27-1 Calcium filtered 2/03/92 32000 Y ppb 100 SW-8466010
299-W27-1 Calcium filtered 3/23/92 30000 Y ppb I00 SW-8466010

299-W27-I Calcium. filtered 7/01/92 33000 Y ppb 100 SW-8466010

299-W27-I Calcium filtered 10/27/92 32000 Y ppb I00 SW-8466010

299-W27-1 Calcium filtered 12/29/92 32000 Y ppb I00 SW-8466010
_9299-W27-I Calcium filtered 4/12/93 L.O00 8790 Y ppb 100 SW-8466010

299-W27-I Carbon dlsulfide 7/24/87 10 U ppb 5 SW-8468240

• •
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299-W27-I Carbon disulfide 10/15/87 10 U ppb 5 SW-8468240

299-W27-I Carbon disulfide 1/15/88 10 U ppb 5 SW-8468240

299-W27-1 Carbon disulfide 8/18/88 10 U ppb 5 SW-846 8240

299_W27-1 Carbon disulfide 1/11/90 I0 4 U ppb 5 SW-8468240

299-W27-I Carbon tetrachloride 3i09/87 I0 U ppb 5 SW-8468240

299-W27-I Carbon tetrachloride 4/17,/87 IO U ppb 5 SW-8468240

299-W27-1 Carbontetrachloride 7/24/87 10 U ppb 5 SW-8468240

299-W27-I Carbontetrachloride 10/15/87 5 U ppb 5 SW-8468240

299-W27-I Carbontetrachloride 1/15/88 5 U ppb 5 SW-8468240

299-W27-I Carbontetrachloride 8/18/88 5 U ppb 5 SW-846 8240

299-W27-1 Carbon tetrachloride 12/12/88 5 U ppb 5 SW-846 8240 -r
:_, 299-W27-I Carbon tetrachloride 1/11/90 5 2 tl ppb 5 SW-846 8240 c'_,

_-_ 299-W27-I Carbontetrachloride 4/12/90 5 2 LI ppb 5 SW-8468240 r_

c_r_299-W27-I Carbontetrachloride 2/03,/92 5 U ppb 5 SW-8468240 o'
299-W27-I Carbon tetrachloride 3/23/92 5 U ppb 5 SW-8468240 o_

299-W27-1 Carbontetrachloride 7,01'/92 5 LI ppb 5 SW-8468240 o

299-W27-1 Carbon tetrachloride 10/27/92 5 U ppb 5 SW-8468240

299-W27-I Carbon tetrachloride 12/29/92 5 U ppb 5 SW-8468240

299-W27-I Carbontetrachloride 4/12/93 5 U ppb 5 SW-8468240

299-W27-I Carbonphenothion 1/11/90 2 1 U ppb SW-846 8140

299-W27-1 Cesium-137 10/09/84 8 pCilL

299-W27-I Cesium-137 11/05/84 -11 pCi/L

299-W27-1 Cesium-137 12/06/84 5 pCi/L

299-W27-1 Cesium-137 1/08/85 4 pCi/L

299-W27-I Cesium-137 4i15185 9 pCi/L

299-W27-] Cesium-137 7/11/85 3 3 U pCi/L

299-W27-I Cesium-137 I0/08/85 4 7 U pCi/L

299-W27-i Cesium-137 1/07/86 ] I U pCi/L

299-W27-I Cesium-137 4/07/86 -18 ]0 U pCi/L
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299-W27-1 Cesium-137 7/02/86 3 5 U )Ci/L

299-W27-1 Cesium-137 11/25/86 -3 7 U )Ci/L

299-W27-I Cesium-137 i/20/87 1 6 U DCi/L

299-W27-I Cesium-137 4'l7/87 6 4 )Ci/L

299-W27-i Cesium-137 7/23/87 6 4 )Ci/L

299-W27-I Cesium-137 10/12/87 5 6 U )Ci/L

299-W27-I Cesium-137 1/15/88 -3 8 U )Ci/L

299-W27-I Cesiurn-137 5/16/88 -3 8 U )Ci/L

299-W27-1 Cesiurn-137 8/18/88 2 8 U )Ci/L

299-W27-I Cesium-137 12/15/88 -3 8 U )Ci/L

299-W27-i Cesium-137 2/01/89 0 5 U )Ci/L

299-W27-i Cesium-137 1/11190 -2 4 U )Ci/L :{:-r

:_, 299-W27-I Cesium-137 3/23/92 6 7 U )Ci/L 20 ITAS Gamma Scan (-_,
_'_ 299-W27-I Cesium-137 10/27/92 -3 7 U )Ci/L 20 ITAS Gamma Scan r_I

r_ 299-W27-I Cesium-137 12/29/92 I 7 LI )Ci/L 20 ITAS Gamma Scan 'o
299-W27-I Cesium-137 4/12/93 I 7 U )Ci/L 20 ITAS Gamma Scan (_

299-W27-I Cesium-137 7/20/93 4 6 U )Ci/L 20 ITAS Gamma Scan c)

299-W27-I Chlordane 1/11/90 I 0 U ppb 0 SW-8468080

299-W27-i Chloride 3/09/87 17400 ppb EPA 300.0

299-W27-I Chloride 4/17/87 _8._ 90 ppb EPA 300.0

299-W27-I Chloride 7/24/87 12800 ppb EPA 300.0

299-W27-1 ChIoride 10/15/87 11000 ppb EPA 300.0

299-W27-i Chloride i/15/88 8130 ppb EPA 300.0

299-W27-I Chloride 8/18/88 5360 ppb EPA 300.0

299-W27-i Chloride ]2/12/88 8200 ppb EPA 300.0

299-W27-1 Chloride 1/11/90 9700 1040 ppb EPA 300.0

299-W27-I Chloride 4/12/90 5900 600 ppb EPA 300.0

299-W27-1 Chloride 4/12/90 5900 600 ppb EPA 300.0

299-W27-I Chloride 2/03/92 5300 1780 ppb 200 ASII4D-4327-88

299-W27-1 Chloride 3/23/92 5200 1750 ppb 200 ASTM D-4327-88



| •
II ra

11/08/93 Groundwater Well Results for 299-W27-I Page 24

Well ConstituentName CollectDate Result Error F11tered Qualifier Units CROL MethodName
................................................................................................................................

299-W27-I Chloride 7/01/92 5000 1680 ppb 200 ASTMD-4327-88

299-W27-1 Chloride 10/27/92 5000 1680 ppb 200 ASll_D-4327-88

299-W27-1 Chloride 12/29/92 5100 1720 ppb 200 ASTM D-4327-88

299-W27-I Chloride 4/12/93 4500 745 ppb 200 ASTM D-4327-88

299-W27-I Chlornaphazine 1/15/88 10 U ppb

299-W27-I Chlornaphazine 1/11/90 10 4 U ppb

299-W27-I Chloroalkylethers 1/15/88 10 U ppb !
299-W27-I Chloroalkylethers 1/11/90 I0 4 U ppb i

299-W27-I Chlorobenzene 7/24/87 I0 U ppb 5 SW-846 8240 -r

:_, 299-W27-I Chlorobenzene 10/15/87 10 U ppb 5 SW-846 8240 (-_,
299-W27-I Chlorobenzene 1/15/88 10 U ppb 5 SW-846 8240 m!

r_ 299-W27-I Chlorobenzene 8/18/88 10 U ppb 5 SW-846 8240 'o

299-W27-I Chlorobenzene 1/11/90 5 2 U ppb 5 SW-846 8240 _o

299-W27-1 Chlorobenzene I111190 10 4 U ppb o

299-W27-I Chlorobenzene 2/03/92 5 U ppb 5 SW-846 8240

299-W27-I Chlorobenzilate 1/11/90 300 75 U ppb SW-8468080

299-W27-I Chloroethane 1/11/90 10 4 U ppb 10 SW-8468240

299-W27-I Chlorofom 3/09/87 10 U ppb 5 SW-B468240

299-W27-I Chloroform, 4/17/87 10 U ppb 5 SW-8468240

299-W27-1 Chloroform 7/24/8z 10 U ppb 5 SW-8468240

299-W27-I Chloroform 10/15/87 2 U ppb 5 SW-8468240

299-W27-1 Chloroform 1/15/88 5 U ppb 5 SW-8468240

299-W27-i Chloroform 8/18/88 6 ppb 5 SW-8468240

299-W27-1 Chloroform 12/12/88 6 ppb 5 SW-8468240

299-W27-I Chloroform 1/11/90 6 2 ppb 5 SW-8468240

299-W27-I Chloroform 4/12/90 14 3 ppb 5 SW-8468240
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299-W27-I Chloroform Z/03/92 12 ppb 5 SW-846 8240

299-W27-I Chloroform 3/23/92 13 ppb 5 SW-846 8240

299-W27-1 Chloroform 7/01/92 10 ppb 5 SW-846 8240

299-W27-I Chloroform 10127/92 13 ppb 5 SW-846 8240

299-W27-I Chloroform IL'L.'_ Ii ppb 5 SW-846 8240

299-W27-I Chloroform 4/12/93 11 ppb 5 SW-846 8240

299-W27-I Chloromethyl methyl ether 7/24/'87 10 U ppb SW-846 8240

299-W27-I Chloromethyl methyl ether 10,'15/87 10 U ppb SW-846 8240

299-W27-1 Chloromethyl methyl ether 1/15/88 10 U ppb SW-846 8240

299-W27-I Chloromethyl methy] ether 8/18/88 10 LI ppb SW-846 8240

299-W27-I Chloromethyl methyl ether 1/11/90 I0 4 Ll ppb SW-846 8240 -r

m

299-W27-I Chromium 1/15/88 ZI ppb -_
! !

r_ 299-W27- I Chromium 1/11/90 13 5 ppb o

299-W27-I Chromium filtered 3/09/87 II Y ppb 20 SW-846 6010 o

299-W27-1 Chromium filtered 4/17/87 13 Y ppb 20 SW-846 6010

299-W27-I Chromium filtered 7/24/87 13 Y ppb 20 SW-846 6010

299-W27-I Chromium filtered 10/15/87 18 Y ppb 20 SW-846 6010

299-W27-I Chromium filtered 1,'15/88 24 Y ppb 20 SW-846 6010

299-W27-I Chromium filtered 8,'18/88 13 Y ppb 20 SW-846 6010

299-W27-I Chromium filtered 12/12/88 16 Y ppb 20 SW-846 6010

299-W27-I Chromlum filtered I"11/90 12 5 Y ppb 20 SW-846 6010

299-W27-I Chromium filtered 4/12/90 10 5 Y U ppb 20 SW-846 6010

299-W27-1 Chromium filtered 4/12/q0 11 5 Y ppb 20 SW-846 6010

299-W27-I Chromium filtered 2/03/92 20 Y LI ppb 20 SW-B46 6010

299-W27-I Chromium. filtered 3/23/92 _0 Y U ppb 20 SW-846 6010

299-W27-I Chromium. filtered 7/01/92 ZO Y U ppb 20 SW-846 6010

299-W27-1 Chromium. filtered I0/27/92 ZO Y tl ppb 20 SW-846 6010

299-W27-I Chromium filtered 12/29/92 20 Y U ppb 20 SW-846 6010

299-W27-I Chromium. filtered 4,,12/g3 20 Y U ppb 20 SW-846 6010

e 8
i •
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299-W27-I Chrysene I/I5/88 I0 U ppb

299-W27-I Chrysene 1/11/90 10 4 U ppb

299-W27-I Citrus red No. 2 1/11/90 1000 135 U ppb

299-W27-I Cobalt 1/11/90 20 3 U ppb

299-W27-I Cobalt. filtered 1/11190 20 3 Y U ppb 20 SW-8466010

299-W27-I Cobalt. filtered 4/12190 20 3 Y U ppb 20 SW-8460010

299-W27-I Cobalt. filtered 4/12/90 20 3 Y U ppb 20 SW-8466010
299-W27-I Cobalt.filtered 2/03/92 20 Y U ppb 20 SW-8466010 -r

(-}
:_, 299-W27-I Cobalt.filtered 3/23/92 20 Y U ppb 20 SW-8466010 ,r_
_-" 299-W27-1 Cobalt.filtered 7/01/92 20 Y U ppb 20 SW-8466010 "o
! e

ro 299-W27-I Cobalt.filtered 10/27/92 20 Y U ppb 20 SW-8466010 o

299-W27-I Cobalt. filtered 12/29192 20 Y U ppb 20 SW-8466010

299-W27-I Cobalt. filtered 4/12/93 20 Y U ppb 20 SW-8466010 o

299-W27-I Cobalt-60 10/09/84 8 _Ci/L
299-W27-I Cobalt-60 11/05/84 6 _Ci/L

299-W27-I Cobalt-60 12/06/84 -5 )Ci/L

299-W27-1 Cobalt-60 1/08/85 -3 )Ci/L

299-W27-I Cobalt-60 4/15/85 5 _Ci/L

299-W27-I Cobalt-60 7/11/85 -9 8 U _Ci/L

299-W27-I Cobalt-60 10/08/85 3 4 U )Ci/L

299-W27-I Cobalt-60 1/07/86 2 3 U )Ci/t

299-W27-I Cobalt-60 4/07/86 0 )Ci/L

299-W27-1 Cobalt-60 7/02/86 -4 6 U )Ci/L

299-W27-I Cobalt-60 11/25/86 4 5 U )Ci/L

299-W27-1 Cobalt-60 1/20/87 3 4 U )Ci/L

299-W27-I Cobalt-60 4/17/87 1 8 U )Ci/L

299-W27-I Cobalt-60 7/23/87 -3 7 U )Ci/L
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299-W27-I Cobalt-60 10/12/87 12 8 pCi/L

299-W27-1 Cobalt-60 1/15/88 I 7 U pCi/L

299-W27-1 Cobalt-60 5/16/88 -4 7 U pCi/L

299-W27-1 Cobalt-60 8/18/88 0 4 U pCi/L

299-W27-I Cobalt-60 12/15/88 2 6 U pCi/L

299-W27-I Cobalt-60 2/01/89 0 pCi/L

299-W27-1 Cobalt-60 1/11/90 -7 5 U pCl/L

299-W27-I Cobalt-60 3/23/92 -I 7 U pCi/L ITAS Gamma Scan

299-W27-I Cobalt-60 10/27/92 -0 7 U pCi/L ITAS Gamma Scan

299-W27-I Cobalt-60 12/29/g2 -2 9 U pCi/L ITASGamma Scan

299-W27-1 Cobalt-60 4/12/93 -6 5 U pCi/L ITASGamma Scan

299-W27-1 Cobalt-60 7/20/93 2 5 U pCi/L ITASGamma Scan -r

m

_-_ 299-W27-I Copper 1/15/88 10 U ppb -_I
!

mo 299-W27-I Copper 1/11190 10 3 U ppb ooc}

299-W27-I Copper.filtered 3/09/87 ]0 Y U ppb 20 SW-8466010 o

299-W2711 Copper.filtered 4/17/87 10 Y U ppb 20 SW-8466010

299-W27-I Copper.filtered 7/24/87 10 Y U ppb 20 SW-8466010

299-W27-I Copper.filtered 10/15/87 10 Y U ppb 20 SW-8466010

299-W27-i Copper.filtered 1/15/88 10 Y U ppb 20 SW-8466010

299-W27-I Copper.filtered 8/18/88 10 Y U ppb 20 SW-8466010

299-W27-1 Copper filtered 12/12/88 10 Y U ppb 20 SW-8466010

299-W27-I Copper filtered 1/11/90 10 3 Y U ppb 20 SW-8466010
9299-W27-I Copper filtered 4/1L/.0 10 3 Y U ppb 20 SW-8466010

299-W27-I Copper filtered 4/12/90 10 3 Y U ppb 20 SW-846 6010

299-W27-I Copper filtered 2/03/92 20 Y tl ppb 20 SW-846 6010

299-W27-I Copper filtered 3/23/92 ?0 Y U ppb 20 SW-846 6010

299-W27-1 Copper.filtered 7/01/92 20 Y U ppb 20 SW-846 6010

299-W27-I Copper.filtered 10/27/92 20 Y U ppb 20 SW-846 6010

299-W27-1 Copper.filtered 12/29/92 ?0 Y [I ppb 20 SW-846 6010

299-W27-I Copper.filtered 4/12/93 20 Y U ppb 20 SW-846 6010

i •
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299- WZ7- I Cresol s (methv ! phenol s ) l / 15/88 10 U ppb

20,9 WZ7-I Cresols (methylphenols) I,'II/90 lO 4 [I ppb

299-W27-1 Crotonaldehyde ,,_:,,8; 10 U ppb SW-846 8240

299-W27 1 Crotonaldehyde 10.rl5/81 10 tl ppb SW-846 8240

299-W27-I CrotonaIdehyde I.'15/88 ]0 tl ppb SW-846 8240

299-WZ 7-I CrotonaIdehyde 8 !IRI'88 l0 LI ppb SW-846 8240

_q 47L.9-W_ -I Crotonaldehyde 1111,_)0 ]0 4 U ppb SW-846 8240

29q-W27-1 Cyanide 7r/__4/87 ]0 U ppb 20 SW-846 9010
:E:

299-W27-I Cyanide 10/15/87 I0 U ppb 20 SW-846 9010 :z:

:_, 299-W27-I Cyanide I.,Ir'/88 ]0 U ppb 20 SW-846 9010 .
I"I"1

Lgg-WL7-I Cyanide 8;18/88 10 tl ppb 20 SW-846 9010 "t_I
I

r,_ 2c_9.W27_i Cyanide 17112/88 10 tl ppb 20 SW-846 90!0 o_ .

Zgq W27-I Cyanide ]] 1/qO lO 3 U ppb 20 SW-846 9010 _o
o

299-W27- I Delta-BHC I,11/c)O 0 0 U ppb 0 SW-846 8080

29c_-W27-I Di -n-butylphthalate ],'15/88 10 U ppb

29q-W27 -i D!-n-butylphthalate 1/i Ii90 10 4 LI ppb

_9_ -W=7-1 D_-n-octvlphthal ate I'15!88 I0 U ppb

4clg-WLJ-1 Di-n-octylphthalate I,'11_)0 10 4 U ppb

2c)q-W27-i D_allate I;11/90 10 4 tl ppb 10 SW-846 8270

2qg-W27 1 Dlbenz(a.3 lacrldlne 1,15188 10 II ppb

299-WE7-I D_benz(a. j )acrl dlne i 'I l :qO It) 4 tl ppb

zqg-WZT- 1 Dlbenz[ a. h ]acri dlne t ;l 5;88 lO El ppb

Zgq-W£7-1 D_benz[a.h]acridlne 1't1,'q0 10 4 tl ppb

Zqq- W,?7 _I D! benz[ a. h ] anthracene I _ 15.'RA I 0 LI ppb
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299-W27-I Dibenz[a.h]anthracene 1/11/90 10 4 U ppb

299-W27-I Dibenzo(a.e)pyrene 1/15/88 10 U ppb

299-_27-I Dibenzo(a.e)pyrene 1/11/90 10 4 U ppb

299-W27-I Dibenzo[a.h]pyrene 1/15/88 i0 U ppb

299-W27-I Dibenzo[a.h]pyrene 1/11/90 10 4 U ppb

299-W27-I Dibenzo[a.i]pyrene 1/15/88 10 U ppb

299-W27-I Dibenzo[a.i]pyrene 1/11/90 10 4 U ppb

:E:
299-W27-1 Dibenzofuran 1/11/90 I0 4 U ppb -r

(--}

m
_-_ 299-W27-I Dibromochloromethane 1/11/90 5 2 U ppb 5 SW-846 8240

o o

299-W27-I Dibromomethane 7/24/87 I0 U ppb 5 SW-8468240 (_

299-W27-I Dibromomethane 10/15/87 10 U ppb 5 SW-8468240 c)

299-W27-I Dibromomethane 1/15/88 10 U ppb 5 SW-8468240

299-W27-1 Dibromomethane 8/18/88 10 U ppb 5 SW-8468240

299-W27-1 Dibromomethane 1/11/90 10 4 U ppb 5 SW-8468240

299-W27-1 DlbutylPhosphate 1/11/90 10000 3500 U ppb

299-W27-I Dichlorodifluoromethane 7/24/87 10 U ppb 5 SW-8468240

299-W27-I Dichlor_.iifluor_ethane 10/15/87 ]0 U ppb 5 SW-8468240

299-W27-I Dichlorodifluoromethane 1/15/88 I0 U ppb 5 SW-8468240

299-W27-I Dichlerodifluoromethane 8/18/88 10 U ppb 5 SW-8468240

299-k27-I Dichlorodifluoromethane 1/11/90 I0 4 U ppb 5 SW-8468240

299-W_7-I Dieldrin 1/11/90 0 0 U ppb 0 SW-8468080

299-WL7-I Diethylphthalate i/]5/88 10 U ppb

! •r g
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_7299-W_ -1 Diethyl phthalate 1111190 I0 4 U ppb

29g-w27-I Diethylarsine 7124187 ]0 U ppb

2gg-w27-I Diethylarsine 10/15187 10 II ppb

29g-w27-1 Dieth,ylarsine 1/15/88 10 U ppb

299-W27-1 Diethylarsine _/I_,"88 10 U ppb

29g-W27-1 Diethylstilbesterol 1/11/gO 200 40 II ppb

299-W27-1 Dihydrosafrole I/]5/88 10 U ppb

29g-w27-1 Dihydrosafrole 1111/90 10 4 U ppb
:E
-r
(--}

:_. 299-W27-I Dimethoate I 11/90 2 I U ppb SW-846 8140 ,

I I

c.J 29g-w27-! Dimethyl phthalate ] 15/88 10 U ppb o

299-W27-I Dimethyl phthalate I ]I/90 10 4 II ppb _)
o

29g-w27-1 Dinoseb I 11/90 I0 4 U ppb

299-W27-I Diphenylamine ]/15/88 10 U ppb

299-W27-1 Diphenylamine 1/11/90 10 4 U ppb

299-W27-I Disulfoton 1/11/90 _ I U ppb 2 SW-846 8140

299-W27-1 Endosulfan I 1/11/90 0 0 II ppb 0 SW-846 8080

2gg-w27-I Endosulfan I] 1/11/90 0 0 U ppb 0 SW-846 8080

2gg-w27-1 Endosulfan sulfate 1/11/90 1 0 U ppb I SW-846 8080

299-W27-I Endrin 1/11/90 0 0 U ppb 0 SW-846 8080

299-W27-I Ethanol 1111190 ]0000 3500 U ppb
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299-W27-I Ethyl carbamate (Urethane) 1/11/90 10000 3500 U ppb

299-W27-I Ethyl cyanide 1/11/90 10000 3500 U ppb

299-W27-I Ethyl methacrylate 7/24/87 10 U ppb

29g-W27-1 Ethyl methacrylate 10/15/87 10 U ppb

299-W27-I Ethyl methacrylate 1/15/88 10 U ppb

299-W27-1 Ethyl methacrylate 8/18/88 10 U ppb

299-W27-I Ethyl methacrylate I/Ii/90 I0 4 U ppb

299-W27-I Ethyl methanesulfonate 1/15/88 i0 U ppb
299-W27-I Ethyl methanesulfonate ]/ii/90 I0 4 U ppb -r

!

'-_ 299-W27-I Ethylbenzene I/II190 5 2 U ppb 5 SW-8468240 -_
! I

o
r_} cm

299-W27-1 EthyleneGlycol 1/11/90 10000 3500 U ppb
o

299-W27-1 Ethyleneoxide 10/15/87 3000 U ppb SW-8468240

299-W27-I Ethyleneoxide 1/15/88 3000 U ppb SW-8468240

299-W27-I Ethyleneoxide 8/18/88 3000 U ppb SW-8468240

299-W27-1 Ethyleneoxide 1/11/90 10 4 U ppb SW-8468240

299-W27-1 Ethyleneimine 1/15/88 10 U ppb

299-W27-1 Ethyleneimine 1/11/90 10 4 U ppb

299-W27-1 Ethylenethiourea 1/11/90 200 40 U ppb

299-W27-I Fluoranthene 1/15/88 10 U ppb

299-W27-I Fluoranthene 1/11/90 10 4 U ppb

299-W27-I Fluorene 1/11/90 10 4 U ppb
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299-W27-] Fluoride 2/03/92 300 63 ppb 100 ASTM D-4327-88

299-W27-1 Fluoride 3/23/92 300 63 ppb 100 ASTM D-4327-88

299-W27-I Fluoride 7/01/92 300 63 ppb 100 /LSTMD-4327-88

299-W27-I Fluoride 10/27/92 300 63 ppb I00 ASTMD-4327-88

299-W27-I Fluoride 12/29/92 400 84 ppb i00 ASIl_D-4327-88

299-W27-I Fluoride 4/12/93 400 26 ppb I00 ASTMD-4327-88

299-W27-I Fluorlne 3/09/87 500 I] ppb EPA300.0

299-W27-1 Fluorine 4/17/87 500 U ppb EPA300.0

299-W27-I Fluorine 7/24/87 208 ppb

299-W27-1 Fluorine 7/24/87 500 U ppb EPA 300.0 =E
299-W27-I Fluorine ]0/15/87 225 ppb -r

299-W27-I Fluorine 10/15/87 506 ppb EPA 300.0 ,rT1
_'_ 299-W27-1 Fluorine 1/15/88 500 U ppb EPA 300.0 -_m
I I

ua 299-W27-I Fluorine 8/18/88 2(_7 ppb o

299-W27-I Fluorlne 8/18/88 500 U ppb EPA 300.0

299-W27-I Fluorine 12/12/88 500 II ppb EPA 300.0 o

299-W27-1 Fluorine 1/11/90 500 56 U ppb EPA 300.0

299-W27-I Fluorine 4/12/90 500 56 I] ppb EPA 300.0

299-W27-1 Fluorine 4/12/90 500 56 U ppb EPA 300.0

299-W27-I Formaldehyde 7/24/87 500 U ppb SW-8468240

299-W27-I Formaldehyde 10,/15/87 500 H ppb SW-8468240

299-W27-I Formaldehyde 1/15/88 500 I] ppb SW-8468240

299-W27-I Formaldehyde 8/18/88 500 L] ppb SW-8468240

299-W27-I Formaldehyde 1/11/90 500 175 U ppb SW-8468240

299-W27-1 Gross alpha 10/09/84 4 pCi/L

299-W27-1 Gross alpha 11/05/84 6 pCi/L

299-W27-I Gross alpha 12/06/84 16 pCi/L

299-W27-1 Gross alpha 1/08/85 8 pCi/L

299-W27-I Gross alpha 2/07/85 8 pCi/L
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299-W27-1 Gross alpha 3/11/85 5 )Ci/L

299-W27-1 Gross alpha 4/04/85 8 )Ci/L

299-W27-I Gross alpha 5/09/85 9 )Ci/L

299-W27-1 Gross alpha 6/04/85 8 )Ci/L

299-W27-1 Gross alpha 7/11/85 5 1 )Ci/L

299-W27-I Gross alpha 8/12/85 6 i }Ci/L

299-W27-1 Gross alpha 9/04/85 6 1 )Ci/L

299-W27-I Gross alpha 10/08/85 8 2 _Ci/L

299-W27-1 Gross alpha 11/07/85 9 2 _Ci/L

299-W27-I Gross alpha 12/14/85 7 2 _Ci/L

299-W27-I Gross alpha 1/07/86 8 2 )Ci/L
299-W27-I Gross alpha 2/07/86 8 2 )Ci/L -r

_, 299-W27-I Gross alpha 3/10/86 9 2 )Ci/L ,m
_-_ 299-W27-I Gross alpha 4/07/86 7 2 _Ci/L -o
I I

c_ 299-W27-I Gross alpha 5/07/86 8 2 )Ci/L o-_ (_
299-W27-I Gross alpha 6/05/86 9 2 )Ci/L

299-W27-I Gross alpha 7/02/86 7 2 _Ci/L o

299-W27-I Gross alpha 8/05/86 7 2 )Ci/L
299-W27-I Gross alpha 9/17/86 6 I )Ci/L

- 299-W27-I Gross alpha 11/06/86 14 3 _Ci/L

! 299-W27-I Gross alpha 11/25/86 13 3 _Ci/L

i 299-W27-I Gross alpha 12/10/86 6 i )Ci/L

299-W27-I Gross alpha 1/20/87 7 2 )Ci/L

299-W27-I Gross alpha 2/11/87 i0 2 )Ci/L

, 299-W27-I Gross alpha 3/07/87 7 2 )Ci/L

i 299-W27-I Gross alpha 3/09/87 6 2 )Ci/L
i

299-W27-I Gross alpha 4/17/87 4 2 )Ci/L

! 299-W27-I Gross alpha 4/17/87 6 i )Ci/L

299-W27-I Gross alpha 5/15/87 7 2 )Ci/L

299-W27-I Gross alpha 6/09/87 6 2 )Ci/L

299-W27-I Gross alpha 7/23/87 6 2 )Ci/L

299-W27-I Gross alpha 7/24/87 5 2 )Ci/L
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299-W27- i Gross al )ha 8/18/87 7 2 )Ci/L

299-W27-I Gross al )ha 9/16/87 5 I )Ci/L

299-W27-i Gross al )ha 10/12/87 9 2 )Ci/L

299-W27-I Gross al )ha 10/15/87 4 2 )Ci/L

299-W27-I Gross al)ha 11/17/87 8 2 )Ci/L

299-W27-I Gross al)ha 12/08/87 9 2 )Ci/L

299-W27-I Gross al_ha i115/88 ii 2 )Ci/L

299-W27-I Gross alpha 5116/88 13 3 )Ci/L

299-W27-I Gross al)ha 8/18/88 5 i )Ci/L
299-W27-I Gross al)ha 12/15/88 9 2 )Ci/L

299-W27-I Gross al)ha 2/01/89 6 3 )Ci/L
:E:

299-W27-I Gross al_ha 1/11/90 4 2 )Ci/L -r
c_

:=, 299-W27-I Gross al)ha 4/12/90 7 3 )Ci/L ,m
_-_ 299-W27-I Gross al)ha 4/12/90 6 3 )Ci/L -o

I I

c_ 299-W27-I Gross al)ha 2/03/92 6 3 )Ci/L 4 SW-846 9310 Alpha o

299-W27-I Gross al _ha 3/23/92 4 2 )Ci/L 4 SW-846 9310 Alpha _)
299-W27-I Gross al _ha 7/01/92 2 i U )Ci/L 4 SW-846 9310 Alpha o

299-W27-I Gross al _ha 10/27/92 4 2 )Ci/L 4 SW-846 9310 Alpha

299-W27-I Gross al )ha 12/29/92 i0 3 )Ci/L 4 SW-846 9310 Alpha

299-W27-I Gross al)ha 4/12/93 5 2 )Ci/L 4 SW-846 9310 Alpha

299-W27-I Gross al)ha 7/20/93 4 2 )Ci/L 4 SW-846 9310 Alpha

299-W27-I Gross beta 10/09/84 38 pCi/L

299-W27-I Gross beta 11/05/84 23 pCi/L

29g-W27-1 Gross beta 12/06/84 28 pCi/L

299-W27-I Gross beta 1/08/85 26 pCi/L

299-W27-I Gross beta 2/07/85 34 pCi/L

299-W27-I Gross beta 3/11/85 18 pCi/L

299-W27-I Gross beta 4/04/85 26 pCi/L

299-W27-I Gross beta 5/09/85 24 pCi/L

299-W27-I Gross beta 6/04/85 19 pCi/L

299-W27-I Gross beta 7/11/85 22 4 pCi/L
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299-W27-I Gross beta 8/12/85 16 3 oCi/L

299-W27-1 Gross beta 9/04/85 25 4 )Ci/L

299-W27-I Gross beta 10/08/85 15 3 )Ci/L

299-_27-1 Gross beta ]I/07/85 23 4 )Ci/L

299-W27-I Gross beta 12/14/85 19 4 )Ci/L

299-W27-1 Gross beta 1/07/86 14 3 )Ci/L

299-W27-I Gross beta 2/07/86 17 3 )Ci/L

299-W27-1 Gross beta 3/10/86 17 3 )Ci/L

299-W27-I Gross beta 4/07/86 9 3 )Ci/L

299-W27-1 Gross beta 5/07/86 9 3 )Ci/L

299-W27-I Gross beta 6/05/86 7 2 )Ci/L

299-W27-I Gross beta 7/02/86 9 3 )Ci/L -r
(-_

_m, 299-W27-1 Gross beta 8/05/86 8 2 )Ci/L ,m
_-_ 299-W27-1 Gross beta 9/17/86 9 3 )Ci/L -_!

!

299-W27-I Gross beta 11/06/86 I0 3 )Ci/L o

299-W27-I Gross beta 11/25/86 11 3 )Ci/L

299-W27-I Gross beta 12/10/86 10 3 )Ci/L o

299-W27-1 Gross beta 1/20/87 10 3 )Ci/L

299-W27-I Gross beta 2/11/87 7 2 )Ci/L

299-W27-1 Gross beta 3/07/87 7 2 )Ci/L

299-W27-1 Gross beta 3/09/87 12 4 )Ci/L

299-W27-1 Gross beta 4/17/87 11 4 )Ci/L

299-W27-1 Gross beta 4/17/87 7 2 )Ci/L

299-W27-1 Gross beta 5/15/87 6 2 )Ci/L

299-W27-1 Gross beta 6/09/87 8 2 )Ci/L

299-W27-I Grossbeta 7/23/87 9 2 )Ci/L

299-W27-1 Gross beta 7/24/87 35 9 )Ci/L

299-W27-1 Grossbeta 8/18/87 6 2 )Ci/L

299-W27-I Grossbeta 9/16/87 8 2 )Ci/L

299-W27-I Gross beta ]0/12/87 6 2 )Ci/L

299-W27-1 Gross beta 10/15/87 8 5 )Ci/L

299-W27-I Gross beta 11/17/87 8 2 )Ci/L



-a
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299-W27-I Gross beta 12/08/87 9 2 pCi/L

299-W27-I Gross beta 1/15/88 9 3 pCi/L

299-W27-I Gross beta 5/16/88 8 2 pCi/L

299-W27-I Gross beta 8/18/88 10 3 pCi/L

299-W27-1 Gross beta 12/15/88 9 3 pCi/L

299-W27-1 Gross beta 2/01/89 5 3 pCi/L

299-W27-I Gross beta 1/11/90 6 3 pCi/L

299-W27-1 Gross beta 4/12/90 6 3 pCi/L

299-W27-I Gross beta 4/12/90 7 3 pCi/L

299-W27-I Gross beta 2/03/92 9 3 pCi/L 8 SW-8469310.Beta

299-W27-1 Gross beta 3/23/92 2 2 U pCi/L 8 SW-8469310.Beta
:E:

299-W27-I Gross beta 7/01/92 9 3 pCi/L 8 SW-8469310.Beta -r

299-W27-1 Gross beta 10/27/92 5 2 U pCi/L 8 SW-846 9310.Beta ,
m

_-_ 299-W27-1 Gross beta 12/29/92 11 3 pCi/L 8 SW-8469310.Beta -_
I I

c_ 299-W27-1 Gross beta 4/12/93 8 3 U pCi/L 8 SW-8469310.Beta o
-.4 crl

299-W27-1 Gross beta 7/20/93 9 3 pCi/L 8 SW-8469310.Beta
o

299-W27-I Heptachlor 1/11/90 0 0 U ppb 0 SW-8468080

299-W27-1 Heptachlorepoxide 1/11/90 0 0 U ppb 1 SW-8468080

299-W27-I Hexachlorobenzene 7/24/87 10 U ppb

299-W27-I Hexachlorobenzene 10/15/87 10 U ppb

299-W27-I Hexachlorobenzene 1 15/88 10 U ppb

299-W27-I Hexachlorobenzene 1 11/90 I0 4 U ppb

299-W27-I Hexachlorobutadie_e 1 15/88 I0 L1 ppb

299-W27-I Hexachlorobutadiene 1 11/90 10 4 LI ppb

299-W27-I Hexachlorocyclopentadiene 1/15/88 i0 U ppb
299-W27-I Hexachlorocyclopentadiene 1/11/90 I0 4 U ppb
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299-W27-1 Hexachloroethane 1/15/88 10 U ppb

299-W27-1 Hexachloroethane 1/11/90 I0 4 U ppb

299-W27-I Hexachlorophene 7/24/87 10 U ppb

299-W27-I Hexachlorophene 10/15/87 10 U ppb

299-W27-I Hexachlorophene 1/15/88 10 U ppb

299-W27-I Hexachlorophene 1/11/90 10 4 U ppb

299-W27-I Hexachloropropene 1/15/88 10 U ppb

299-W27-1 Hexachloropropene 1/11/90 10 4 U ppb

299-W27-1 Hydrazine 1/11/90 30 5 U ppb 30 ASTMD-1385 -r
('_

!

1_ rm
_'_ 299-W27-1 Hydrogen sulfide 7/24/87 I0 U ppb -t_

! !

c_ 299-W27-I Hydrogensulfide 10/15/87 10 U ppb o
oo (}_

299-W27-I Hydrogen sulfide 1/15/88 10 U ppb

299-W27-I Hydrogensulfide 8/18/88 i0 U ppb o

299-W27-1 Indeno(l.2.3-cd)pyrene 1/15/88 10 U ppb

299-W27-1 Indeno(1.2.3-cd)pyrene 1/11/90 10 4 U ppb

299-W27-1 Iodine-129 4/12/90 0 0 pCi/L

299-W27-1 Iodine-129 4/12/90 -0 0 U pCi/L

299-W27-1 Iron 1,/15/88 106 ppb

299-W27-I Iron 1/11/90 177 21 ppb

299-W27-1 Iron. filtered 3/09/87 59 Y ppb 20 SW-_6 6010

299-W27-1 Iron. filtered 4/17/87 50 Y U ppb 20 SW-8466010

299-W27-I Iron. filtered 7/24/87 50 Y U ppb 20 SW-846 6010

299-W27-I Iron. filtered 10/15/87 30 Y U ppb 20 SW-846 6010

299-W27-I Iron. filtered 1/15/88 30 Y U ppb 20 SW-846 6010

299-W27-1 Iron. filtered 8/18/88 30 Y U ppb 20 SW-B46 6010
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299-W27-I Iron. filtered 12/12/88 30 Y U ppb 20 SW-8466010

299-W27-I Iron filtered 1/11/90 30 I0 Y U ppb 20 SW-846 6010
299-W27-I Iron filtered 4/12/90 30 10 Y U ppb 20 SW-846 6010

299-W27-I Iron filtered 4/12/90 248 28 Y ppb 20 SW-846 6010
299-W27-I Iron filtered 2/03/92 130 112 Y ppb 20 SW-846 6010

299-W27-I Iron. filtered 3/23/92 24 21 Y ppb 20 SW-846 6010

299-W27-I Iron filtered 7/01/92 20 Y U ppb 20 SW-8466010 i
299-Wf7-I Iron. filtered 10/27/92 70 17 Y ppb 20 SW-846 6010

299-W27-I Iron. filtered 12/29/92 70 17 Y ppb 20 SW-8466010

299-W27-1 Iron. filtered 4/12/93 20 Y U ppb 20 SW-846 6010

:E
299-W27-1 Isobutyl alcohol 1/11/90 I0000 3500 U ppb -T-

I

299-W27-I Isodrin 1/11/90 10 4 U ppb 10 SW-8468270 -_
I I

299-W27-I Isophorone 1/11/90 i0 4 U ppb
o

299-W27-I Isosafrole 1/15/88 10 U ppb

299-W27-I Isosafrole 1/11/90 i0 4 U ppb

299-W27-I Kepone 1/11/90 I 0 U _pb SW-8468080

299-W27-I Kerosene 7/24/87 10000 U ppb
299-W27-I Kerosene 10/15/87 i0000 U ppb

299-W27-I Kerosene 1/15/88 10000 U ppb

299-W27-I Kerosene 1/11/90 10000 3500 U ppb

299-W27-I Lead 1/15/88 5 U ppb
299-W27-i Lead 1/11/90 5 3 U ppb

299-W27-1 Lead. filtered 3/09/87 5 Y U ppb 5 SW-846 7421

299-W27-I Lead. filtered 4/17/87 5 Y LI ppb 5 SW-8467421

299-W27-1 Lead. filtered 7/24/87 5 ¥ U ppb 5 SW-846 7421
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299-W27-1 Lead. filtered 10/15/87 5 Y tl ppb 5 SW-846 7421

2qq-W27-1 Lead. filtered 1/15,88 5 Y II ppb 5 SW-846 7421

299-W27-1 Lead. filtered I{,IL,88 5 Y LI ppb 5 SW-846 7421

2qq-_27-1 lead. filtered 1/11/90 5 3 Y tl ppb 5 SW-B46 7421

29q-W27-1 Lithium I/ll/_O 10 Z tl ppb

LgI-WL,-I Lithlum I/iI/_)0 In 2 Y [I ppb SW-846 6010

299-W27-I Lithium ,I/12/c)0 10 2 Y U ppb SW-846 6010

29q-W27-] L_thium 4/]Z..n0 10 _ Y U ppb SW-846 6010

2gq-W27-1 Magneslum I'15JB8 ]_I00 ppb
:Ez

2qq-W27-1 Maclneslum I/II/_)0 13100 7130 ppb -r"
(-}

_=, 299-W27-I Magnesium. filtered 30_,'H7 |5000 Y ppb 100 SW-846 6010 ,

, 2qg-w27-1 Magneslum. filtered 4iI;,_7 14400 Y ppb 100 SW-846 6010

o 299-W27-1 Magneslum. filtered 724/B7 13700 Y ppb 100 SW-846 6010 o

299-W27-I Magneslum. filtered 10/15,87 13700 Y ppb 100 SW-846 6010 _o

2q9-w27-1 Magneslum. filtered 1/15/88 13200 Y ppb 100 SW-846 6010 o

299-W27-I Magneslum. filtered 8/18i88 I7400 Y ppb 100 SW-846 6010

2qq-w27-1 Magneslum. filtered 12/12/88 12_00 Y ppb 100 SW-846 6010

2qg-w27-1 Maqneslum. filtered I11/_0 1/_I00 71_0 Y ppb 100 SW-846 6010
_nn m_7L_--_,-I Magneslum. filtered 4.<12/_)0 10100 1650 Y ppb I00 SW-846 6010

530 ppb 100 SW-846 601029q-W27-1 Magneslum. filtered 4/12/q0 g3qO 1 Y

2qq-w27-1 Magneslum. filtered 2._03,'q? 8100 Y ppb 100 SW-846 6010

2Qg-W27-1 Magnesium. filtered 3_ZLVq2 7500 Y ppb 100 SW-846 6010

QQ_ U_7 1 Maqneslum. filtered 7,'01_Q7 8000 Y ppb 100 SW-846 6010

2qq-W27-1 Magnesium. f_ltered I0",!7q2 8300 Y ppb I00 SW-846 6010

29q-W27-1 Magnesium. filtered 12.Y):q2 _300 Y ppb 100 SW-846 6010

29q-W27-1 Magnesium. filtered 4I?,'q3 7500 Y_.IO Y ppb 100 SW-846 6010

2qq-w27-1 Male_c hydrazide l'15,gg 500 tl ppb

29q WZ7-1 Malpic hydraz_de I Ii ')0 500 175 U ppb
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299-W27-I Malononitrile 1,15/88 I0 U ppb

299-W27-1 Malononitrile izll/90 i0 _ tl ppb

299-W27-I Manganese 1/15/88 5 U ppb

299-W27-I Manganese 1/11,90 5 2 tl ppb
299-W27-I Manganese, filtered 3/09/87 5 Y tl ppb I0 SW-846 6010

299-W27-I Manganese. filtered _I17,87 q Y U ppb I0 SW-846 6010

299-W27-I Manganese. filtered 7/24/87 5 Y U ppb 10 SW-8466010
299-W27-i Manganese. filtered 10/15/87 5 Y U ppb I0 SW-8-¢66010

299-W27-I Manganese. filtered 1/15/88 5 v II ppb I0 SW-8466010

299-W27-I Manganese. filtered 8 18/88 5 Y U ppb I0 SW-8466010

299-W27-I Manganese.filtered 12712188 5 Y tl ppb i0 SW-8466010 -r
(-_

:_ 299-W27-1 Manganese.filtered 1/11/90 5 2 Y Ll ppb 10 SW-8466010 ,

_-_,299-W27-I Manganese.filtered 4/Ic,90 5 _ Y tl ppb 10 SW-8466010 -_
I

_=" 299-W27-I Manqanese.filtered 4,"12/90 _ 2 Y ppb 10 SW-8466010 o

299-W27-1 Manganese.filtered 2/03/92 I0 Y U ppb 10 SW-8466010
_7 o299-W_ -I Manganese.Filtered 3:23/92 10 Y U ppb 10 SW-8466010

299-W27-I Manganese.filtered 7 01/92 LO Y U ppb 10 SW-8466010

299-W27-i Manganese.filtered 10,27/92 10 Y U ppb 10 SW-8466010

299-W27-I Manganese.filtered 12,29,q2 I0 Y LI ppb i0 SW-846 6010

299-W27-I Manganese.filtered 4 12/'93 10 Y LI ppb 10 SW-8466010

299-W27-I Manganese-54 1 11/qO 3 5 U pCi/L

299-W27-I Melphalan 1 15_8_ 10 U ppb

299-W27-1 Melphalan 1'11;90 10 4 Ll ppb

299-W27-I Mercury.filtered 3,09/8; 0 Y II ppb 0 SW-8467470

299-W27-I Mercury.f]Itered _ 17/_7 O Y U ppb 0 SW-8467470

299-W27-I Mercury.filtered 7.24.87 0 Y II ppb 0 SW-8467470

299-W27-I Mercury.filtered 10 15 __ 0 _ U ppb 0 SW-846 7470

299-W27-I Mercury.filtered I_15_88 0 _ U ppb 0 SW-8_67470



W_' " Paqe 4|1];'08/g3 Groundwater Well Results for ?c)9- ,:;-,

Well Constltuent Name Collect Date Ref.ult ._rror Filtered Ouallfler tln]ts CR(__ Method Name
.................................................................................................................................

2oq-W27-1 Mercury. filtered 1/11,'o0 0 0 Y LI ppb 0 SW-846 7470

2qq-w27-I Methacrylomtrile 7/24/87 I0 tl ppb 5 SW-846 8240

2q_-w27-1 M_thacrylonltrile 10/15,87 I0 tl ppb 5 SW-846 8240

2qq-W27-1 Methacrylonitrile 1/15:88 lO LI ppb 5 SW-846 8240

2qq-W27-I Methacrylonitri le 8/18.'88 lO U ppb 5 SW-846 8240

2Qq-WE7-1 Methacrylonltr_le I;II,O0 I0 4 LI ppb 5 SW-846 8240

2c)t_-W27- 1 Methanethiol 7/24/87 10 U ppb SW-846 8240

29q-w27- I Methaneth_ol 10/15'87 I0 U ppb SW-846 8240

29q-W27-I Methaneth]oI I ]q;88 I0 I.I ppb SW-846 8240•

20Q-W27 1 Methanethiol _ 18/88 10 tl ppb SW-846 8240 -_-

3=. Zq9-W27-1 Methanethiol I II _oO iO 4 LI ppb SW-846 8240 ,

I !

-m. 29q-w27-1 Methapvrllene 1,15 88 lO U ppb 10 SW-846 8270 o

299-W27- I Methapvri I erie I ' 11 , QO I0 4 LI ppb I0 SW-846 8270- o

2gg-W27- ! Met hol onyl ] ' 15_88 i0 LI ppb

2q9- W27- I Met hol ony I I ,' I 1 /qO I 0 4 tl ppb

2qg-W27-I Metho_ych]or I' II qO 3 I LI ppb 2 SW-846 8080

299-W27-1 Methyl Iodide 7/74 _" I0 t_ ppb 5 SW-B46 8240

299-W27-1 Methyl Iodide I0,:158; I0 tl PI_ 5 SW-846 8240

209-W27-I Methyl Iodide 1 15,88 I0 U ppb 5 SW-846 8240

299-W27-I Methyl Iodide _'18 _8 I0 U ppb 5 SW-846 8240

_q _ I0 4 tl ppb 5 SW-846 8240_.9-W27-I Methyl Iodide I ti,'o0

2qg-WZT-1 Methyl bromide '2-1 8" lO tt ppb 10 SW-846 8_ 0

2Q.Q.WZ7-] Methyl bromide I0,15 _q' I0 tt ppb I0 SW-B46 8240

2q_-W27-1 Methyl bromide I 'lq ,_ IO 'I ppb 10 SW-846 8240

2_o-w27- I Methyl bromide 8 18 S,R I0 U ppb 10 SW-846 8240

I •
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299-W27-I Methyl bromide I/]]/90 10 4 U ppb 10 SW-8468240

299-W27-1 Methyl chloride 7124187 10 LI ppb 10 SW-8468240

299-W27-I Methyl chloride 10/15/87 10 U ppb I0 SW-8468240

299-W27-I Methyl chloride 1115/88 IO U ppb I0 SW-846 8240

299-W27-I Methyl chloride 8/18,188 10 U ppb 10 SW-8468240

299-W27-I Methyl chloride 1/11/90 I0 4 U ppb I0 SW-8468240

299-W27-I Methyl ethyl ketone 3/09/87 10 U ppb I00 SW-8468240

299-W27-I Methyl ethyl ketone 4/17/87 lO U ppb I00 SW-8468240

299-W27-I Methyl ethyl ketone 7/24/87 lO U ppb 100 SW-_I6 8240 =E:
299-W27-I Methylethyl ketone 10/15/87 i0 U ppb I00 SW-846 8240 -r

3:, 299-W27-I Methylethyl ketone 1/15/88 ]0 U ppb I00 SW-846 8240 o,
_-" 299-W27-I Methyl ethyl ketone 8/18/88 10 U ppb 100 SW-8468240 -_

! 0

299-W27-I Methylethyl ketone 12/12i88 10 U ppb lO0 SW-846 8240 o

299-W27-I Methylethyl ketone 1/11/90 ]0 4 U ppb 100 SW-846 B240

299-W27-I Methylethyl ketone 4/I2/90 I0 4 U ppb 100 SW-846 8240 o

299-W27-I Methylethyl ketone 2/03/92 100 U ppb 100 SW-846 8240

299-W27-1 Methylethyl ketone 3123/92 100 LI ppb I00 SW-846 8240

299-W27-I Methylethyl ketone 7/01/92 100 U ppb 100 SW-846 8240

299-W27-I Methylethyl ketone 10/27/92 100 U ppb 100 SW-846 8240

299-W27-I Methylethyl ketone 12/29/92 100 U ppb i00 SW-846 8240

299-W27-I Methylethyl ketone 4/12/93 100 U ppb 100 SW-8468240

299-W27-I Methylmethacrylate 7/24/87 10 U ppb

299-W27-I Methylmethacrylate 10/15/87 10 U ppb

299-W27-I Methyimethacrylate 1/15/88 10 U ppb

299-W27-i Methylmethacrylate 8/18/88 10 U ppb

299-W27-I Methylmethacrylate I/li/90 10 4 U ppb

299-W27-I Methylmethanesulfonate 1/15/88 10 U ppb

299-W27-1 Methylmethanesulfonate 1/11/90 10 4 U ppb
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299-W27-I Methyl parathion I/]I/qO 2 I tl ppb I SW-846 8140

299-W27-i Methylene chloride 3J09./87 10 tl ppb 5 SW-846 8240

299-W27-I Methylene chloride 4/17/87 ]0 U ppb 5 SW-846 8240

_99-WL7-I Methylene chloride 7/24/87 i0 U ppb 5 SW-_6 8240

299-W27-I Methylene chloride 10/15187 10 U ppb 5 SW-846 8240

299-W27-1 Methylene chloride 1/15/88 ]0 LI ppb 5 SW-846 8240

299-W27-I Methylene chloride 8/18/88 10 U ppb 5 SW-846 8240

299-W27-I Methylene chloride 12/12/88 i(i U ppb 5 SW-846 8240

299-W27-1 Methylene chloride 1/11/90 5 2 U ppb 5 SW-846 8240

299-W27-I Methylene chloride 4/12/90 5 2 U ppb 5 SW-846 8240 -I-

299-W27-i Methylene chlorlde 2/03/92 5 U ppb 5 SW-846 8240 c-_,r_
_-" 299-W27-I Methylene chloride 3123!92 S lJ ppb 5 SW-846 8240 -_
! i

4_ 299-W27-1 Methylene chloride 7/01/92 5 U ppb 5 SW-846 8240 o

299-W27-1 Methylene chloride ]0127/g2 I UJ ppb 5 SW-846 8240 _o

299-W27-I Methylene chloride 12/29/92 5 Ll ppb 5 SW-846 8240 o

299-W27-1 Methylene chloride 4/12,93 2 BU ppb 5 SW-846 8240

299-W27-! Methylthiouracil 1/15/RR ]0 U ppb

299-W27-I Methylthiouracil 1/11/90 i0 4 U ppb

299-W27-I Molybdenum !/11/90 40 5 U ppb

299-W27-I Molybdenum 1/11/90 40 5 Y U ppb SW-846 6010

299-W27-1 MoIybdenum 4i12/90 40 5 Y U ppb SW-846 6010

299-W27-1 Molybdenum 4/12/90 40 5 Y U ppb SW-846 6010

299-W27-i MonobutyI Phosphate 1/11,'_)0 i0000 3500 U ppb

299-W27-i N N-Diethylhydrazine ._,,'./ I0 (I ppb SW-846 8240

zqg-w27-I N.N-D]ethylhydrazine I0/15,87 10 LI ppb SW-846 8240

Z99-W27-I N N-Diethylhydrazlne 1115,88 IO (I ppb SW-846 8240

i •
J •
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299-W27-I N.N-Diethylhydrazine 8/18188 10 U ppb SW-8468240

299-W27-I N.N-Diethylhydrazine 1/11/90 I0 4 LI ppb SW-8468240

299-W27-I N-Nitroso-N-methylurethane 1/15/88 I0 U ppb

299-W27-I N-Nltroso-N-methylurethane 1/11/90 10 4 U ppb

299-W27-I N-Nitroso-di-n-dip_-opylamine 1/15/88 10 U ppb

299-W27-I N-Nitroso-di-n-dipropylamine 1/11/90 10 4 U ppb

299-W27-I N-Nitrosodi-n-butylamine II15188 10 LI ppb

299-W27-I N-Nitrosodi-n-butylamine 1/11/90 10 4 U ppb
-r

_:, 299-W27-I N-Nitrosodiethanolamine 1/15/88 10 U ppb m
_-_ 299-W27-1 N-Nitrosodiethanolamine 1/11/90 I0 4 U ppb -_
! !

299-W27-I N-Nitrosodiethylamine 1/15/88 10 U ppb _)

299-W27-I N-Nitrosod_ethylamine 1/11/90 10 4 U ppb o

299-W27-I N-Nitrosodimethylamine 1/15/88 10 U ppb

299-W27-I N-Nitrosodimethylamine 1/11/90 10 4 U pp_

299-W27-1 N-Nitrosodiphenylamine 1/11/90 10 4 U ppb

299-W27-1 N-Nitrosomethylethylamine 1/15/88 10 U ppb

299-W27-1 N-Nitrosomethylethylamine 1/11/90 10 4 U ppb

299-W27-1 N-Nitrosomethylvinylamine 1/15/88 10 U ppb

299-W27-1 N-Nitrosomethylvinylamine 1/11/90 10 4 U ppb

299-W27-I N-Nitrosomorpholine 1/15/88 10 U ppb

299-W27-I N-Nitrosomorpholine 1/11/90 10 4 U ppb

299-W27-1 N-Nitrosonornicotine 1/15/88 10 U ppb

299-W27-I N-Nitrosonornicotine 1/11/90 I0 4 U ppb
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299-W27-I N-Nitrosopiperidine 1/15/88 IO U ppb

299-W27-I N-Nitrosopiperidine 1/11/90 I0 4 U ppb

299-_27-I N-Phenylthiourea 1/11/90 500 150 U ppb

299-W27-I N-Propylamine 1/11/90 10000 3500 U ppb

299-W27-I Naphthalene 7/24/87 10 U ppb

299-W27-I Naphthalene I0/15/B7 I0 U ppb

299-W27-I Naphthalene 1/15/88 10 U pDb
299-W27-I Naphthalene 1/11/90 10 4 U ppb

-I-
:_ 299-W27-I Nickel 1/15/88 I0 U ppb ,

m

, 299-W27-I Nickel 1/11/90 10 3 U ppb -xm
I

o_ 299-W27-I Nickel filtered 3/09/87 10 Y U ppb 30 SW-8466010 o
o_

299-W27-I Nickel filtered 4/17/87 10 Y U ppb 30 SW-8466010
299-W27-I Nickel filtered 7/24/87 i0 Y U ppb 30 SW-8466010 o

299-W27-I Nickel filtered 10/15/87 10 Y U ppb 30 SW-8466010

299-W27-I Nickel filtered 1/15/88 10 Y U ppb 30 SW-8466010

299-W27-I Nickel filtered 8/18/88 10 Y U ppb 30 SW-8466010

299-W27-I Nickel filtered 12/12/88 10 Y U ppb 30 SW-8466010

299-W27-1 Nickel filtered 1/11/90 10 3 Y U ppb 30 SW-8466010

299-W27-1 Nickel.filtered 4/12/90 10 3 Y U ppb 30 SW-8466010

299-W27-I Nickel.filtered 4/12/90 10 3 Y U ppb 30 SW-8466010

299-W27-I Nickel filtered 2/03/92 30 Y U pp_ 30 SW-846 6010

299-W27-1 Nickel filtered 3/23/92 30 Y U ppb 30 SW-8466CI0

299-W27-I Nickel filtered 7/01/92 30 Y U ppb 30 SW-8466010

299-W27-1 Nickel filtered 10/27/92 30 Y U ppb 30 SW-8466010

299-W27-1 Nickel filtered 12/29/92 30 Y U ppb 30 SW-8466010

299-W27-1 Nickel filtered 4/12/93 30 Y U ppb 30 SW-8466010

299-W27-1 Nicotinicacid 1/15/88 100 U ppb
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299-W27-I Nicotinic acid 1/11/90 i00 35 U ppb

299-W27-I Nitrate 7/18/84 4 ppm

299-W27-I Nitrate 8/06/84 5 ppm

299-W27-I Nitrate 10/09/84 17 ppm

299-W27-I Nitrate 11/05/84 23 ppm
299-W27-I Nitrate 12/06/84 23 ppm

299-W27-I Nitrate 1/08/85 23 ppm
299-W27-I Nitrate 4/15/85 27 ppm

299-W27-I Nitrate 7/11/85 26 5 ppm

299-W27-I Nitrate 12/20/85 96 18 ppm =E:
299-W27-I Nitrate 1/07186 118 22 ppm -i-

(-_
299-W27-I Nitrate 4/07/86 116 22 ppm ,

rT1
_-_ 299-W27-I Nitrate 7/02/86 93 17 ppm -_

! !

_:, 299-W27-I Nitrate 11/25/86 87200 ppb EPA300.0 o
299-W27-I Nitrate 1/20/87 113000 ppb EPA300.0

299-W27-1 Nitrate 3/09/87 128000 ppb EPA300.0 o

299-W27-I Nitrate 4/17/87 118000 ppb EPA300.0

299-W27-I Nitrate 4/17/87 118000 ppb EPA300.0

299-W27-1 Nitrate 7/24/87 108000 ppb EPA300.0

299-W27-1 Nitrate 7/24/87 110000 ppb EPA300.0

299-W27-I Nitrate 10/12/87 78200 ppb EPA300.0

299-W27-I Nitrate 10/15/87 82600 ppb EPA300.O

299-W27-I Nitrate 1/15/88 60000 ppb EPA300.0

299-W27-I Nitrate 1/15/88 61100 ppb EPA300.0

299-W27-I Nitrate 5/16/88 49300 ppb EPA300.0

299-W27-I Nitrate 8/18/88 29000 ppb EPA300.0

299-W27-I Nitrate 8/18/88 28200 ppb EPA300.0
299-W27-I Nitrate 12/12/88 63500 ppb EPA300.0

299-W27-I Nitrate 12/15/88 34400 ppb EPA300.0

299-W27-I Nitrate 2/01/89 96900 9700 ppb EPA300.0

299-W27-I Nitrate 1/11/90 70500 7100 ppb EPA300.0
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299-W27-I Nitrate 4/12/90 31400 3230 ppb EPA300.0

299-W27-I Nitrate 4/12/90 31100 3200 ppb EPA300.0

299-W27-I Nitrate 2/03,'92 18000 10100 ppb 200 ASTMD-4327-88

299LW27-I Nitrate 3/23/92 17000 9570 ppb 200 ASTMD-4327-88

299-W27-I Nitrate 7/01/92 13000 7320 ppb 200 ASTMD-4327-88

299-W27-I Nitrate 10/27/92 14000 7880 ppb 200 ASII_ D-4327-88
299-W27-I Nitrate 12/29/92 ]2000 6750 ppb 200 ASTMD-4327-88

299-W27-I Nitrate 4/12/93 I0000 867 ppb 200 ASITID-4327-88

299-W27-I Nitrite 1/11/90 1000 118 U ppb

299-W27-I Nitrite 4/12/90 i000 118 U ppb =E
299-W27-I Nitrite 4/12/90 1000 118 U ppb -T-

299-W27-I Nitrite 2/03/92 200 U ppb 200 ASTMD-4327-88 ,

•-_ 299-W27-I Nitrite 3/23/92 200 LI ppb 200 ASTMD-4327-88 -o
I I

_:, 299-W27-I Nitrite 7/01/92 200 U ppb 200 ASTMD-4327-88 o
oo (}_

299-W27-I Nitrite I0/27/92 200 U ppb 200 ASIl_D-4327-88

299-W27-I Nitrite 12/29./92 200 LI ppb 200 ASTMD-4327-88 c_)

299-W27-I Nitrite 4/12/93 200 U ppb 200 ASTMD-4327-88

299-W27-I Nitrobenzene 1/15/88 I0 U ppb
299-W27-I Nitrobenzene 1/11/90 10 4 U ppb

299-W27-I Nitrosopyrrolidine 1/15/88 I0 U ppb

299-W27-I Nitrosopyrrolidine 1/11/90 i0 4 U ppb

299-W27-I O.O.O-Triethyl phosphorothioate ]/15/88 i0 U ppb

299-W27-I O.O.O-Triethyl phosphorothioate 1/11/90 i0 4 U ppb

299-W27-I O.O-diethy!O-2-pyrazinylphosphor 1/11/90 10 4 LI ppb I0 SW-8468270

299-W27-I Osmium. filtered 3/09/87 300 Y U ??

299-W27-I Osmium. filtered 4/17/87 300 Y U ??

• ee •
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299-W27-I Osmium. filtered 7/24/87 300 Y U ??

299-W27-1 PCDDs 1/11/90 0 0 U ppb 0 SW-8468280

299-W27-I PCDFs 1/11/90 0 0 U ppb 0 SW-8468280

299-W27-I Paraldehyde 1/11/90 I0000 3500 U ppb

299-W27-I Parathion 1/11/90 2 I U ppb SW-846 8140

299-W27-I Pentachlorobenzene 7/24/87 10 U ppb

299-W27-I Pentachlorobenzene 10/15/87 I0 U ppb
=E

299-W27-I Pentachlorobenzene II15/88 I0 U ppb -r
(--)

299-W27-I Pentachlorobenzene 1/11/90 I0 4 U ppb ,
3m, m

! !

_:, 299-W27-I Pentachl_roethane 7/24/87 I0 U ppb 5 SW-8468240 c)

299-W27-I Pentachl(_roethane 10/15/87 10 U ppb 5 SW-8468240 _o
299-W27-I Pentachloroethane 1/15/88 I0 U ppb 5 SW-8468240 o

299-W27-I Pentachloroethane 8/18/88 10 U ppb 5 SW-8468240
299-W27-I Pentachloroethane 1/11/90 10 4 U ppb 5 SW-8468240

299-W27-I Pentachloronitrobenzene (PCNB) 1/15/88 10 U ppb

299-W27-I Pentachloronitrobenzene (PCNB) 1/11/90 10 4 U ppb

299-W27-I Pentachlorophenol 1/15/88 50 U ppb

299-W27-I Pentachlorophenol 1/11/90 50 18 U ppb

299-W27-I Perchlorate 1/11/90 500 52 U ppb EPA300.0

299-W27-I Phenacetin 1/15/88 10 U ppb

299-W27-I Phenacetin 1/11/90 i0 4 U ppb

299-W27-I Phenanthrene 1/11/90 i0 4 U ppb
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299-W27-I Phenol 7/24/87 10 U ppb

299-W27-I Phenol 10/15/87 10 U ppb

299-W27-I Phenol 1/15/88 i0 U ppb

299-W27-I Phenol 1/11/90 10 4 U ppb

299-W27-I Phenylenediamine 1/15/88 I0 U ppb

299-W27-I Phenylenediamine 1/11/90 I0 4 U ppb

299-W27-I Phorate 1/11/90 2 I U ppb 2 SW-8468140

=E
299-W27-I Phosphate 3/09/87 1000 U ppb EPA300.0 -r

c_
3=, 299-W27-I Phosphate 4/17/87 1000 U ppb EPA300.0 ,rm

299-W27-I Phosphate 7/24/87 1000 U ppb EPA300.0 -_
I I

cm 299-W27-I Phosphate 10/15/87 1000 U ppb EPA300.0 o

299-W27-I Phosphate 1/15/88 1000 U ppb EPA300.0 um

299-W27-I Phosphate 8/18/88 i000 U ppb EPA300.0 o
299-W27-I Phosphate 12/12/88 I000 U ppb EPA300.0

299-W27-I Phosphate 1/11/90 i000 141 LI ppb EPA300.0

299-W27-I Phosphate 4/12/90 I000 141 U ppb EPA300.0

299-W27-I Phosphate 4/12/90 I000 141 U ppb EPA300.0

299-W27-I Phosphate 2/03/92 400 U ppb 400 ASTMD-4327-88

299-W27-I Phosphate 2/03/92 400 U ppb 500 ASTMD-4327-88

299-W27-I Phosphate 3/23/92 400 U ppb 400 ASTMD-4327-88

299-W27-I Phosphate 3123192 400 U ppb 500 ASTMD-4327-88

299-W27-1 Phosphate 7/01/92 400 U ppb 400 ASTMD-4327-88

299-W27-I Phosphate 7/01/92 400 U ppb 500 ASTMD-4327-88

299-W27-1 Phosphate 10/27/92 400 U ppb 400 ASTMD-4327-88

299-W27-I Phosphate 10/27192 400 U ppb 500 ASTMD-4327-88

299-W27-I Phosphate 12/29/92 400 U ppb 400 ASTM D-4327-88

299-W27-I Phosphate 12,/29/92 400 U ppb 500 ASTMD-4327-88

299-W27-I Phosphate 4/12/93 400 LI ppb 400 ASTM D-4327-88

t
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299-W27-I Phosphate 4/12/93 400 U ppb 500 ASTMD-4327-88

299-W27-1 Phthalic acid esters 1/15/88 I0 U ppb

299-W27-I Phthalic acid esters 1/11/90 I0 4 U ppb

299-W27-I Plutonium-238 10/09/84 0 pCi/L

299-W27-I Plutonium-238 11/05/84 -0 pCi/L

299-W27-i Plutonium-238 12/06/84 -0 pCi/L

299-W27-I Plutonium-238 1/15/88 -0 0 U pCi/L

299-W27-I Plutonium-238 5/16/88 0 0 U pCi/L

299-W27-I Plutonium-238 8/18/88 -0 0 U pCi/L
=E

299-W27-I Plutonium-238 12/15188 -0 0 U pCi/L -r

1_, 299-W27-I Plutonium-238 2/01/89 -0 0 U pCi/L ,rn
_-_ 299-W27-I Plutonium-238 1/14/92 0 0 U pCi/L 0 ITAS Isotopic Pu -_

I i
0
Cm

299-W27-I Plutonium-239/40 10/09/84 0 pCi/L

299-W27-I Plutonium-239/40 11/05/84 0 pCi/L o

299-W27-I Plutonium-239/40 12/06/84 -0 pCi/L

299-W27-I Plutonium-239/40 1/15/88 -0 0 U pCi/L

299-W27-1 Plutonium-239/40 5/16/88 -0 0 U pCi/L

299-W27-I Plutonium-239/40 8/18/88 -0 0 U pCi/L
299-W27-I Plutonium-239/40 12/15/88 -0 0 U pCi/L

299-W27-I Plutonium-239/40 2/01/89 0 0 U pCi/L
299-W27-I Plutonium-239/40 1/14/92 -0 0 U pCi/L 0 ITSkSIsotopic Pu

299-W27-I Potassium 1/15/88 6460 ppb

299-W27-I Potassium 1/11/90 6010 689 ppb

299-W27-I Potassium. filtered 3/09/87 6550 Y ppb 300 SW-8466010

299-W27-I Potassium. filtered 3/09/87 6550 Y ppb I000 SW-8466010

299-W27-I Potassium. filtered 4/17/87 6360 Y ppb 300 SW-8466010

299-W27-I Potassium. filtered 4/17/87 6360 Y ppb 1000 SW-8466010

299-W27-I Potassium. filtered 7/24/87 5170 Y ppb 300 SW-84660i0
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299-W27-I Potassium filtered 7/24/87 5170 Y ppb 1000 SW-846 6010

299-W27-I Potassium filtered 10/15!87 6240 Y ppb 300 SW-846 6010

299-W27-I Potassium filtered 10/15/87 6240 Y ppb i000 SW-846 6010

299-W27-I Potassium. filtered 1/15/88 5820 Y ppb 300 SW-846 6010

299-W27-i Potassium. filtered 1/15/88 5820 Y ppb I000 SW-846 6010

299-W27-I Potassium. filtered 8/18/88 6170 Y ppb 300 SW-846 6010

299-W27-I Potassium, filtered 8/18/88 6170 Y ppb 1000 SW-846 6010

299-W27-I Potassium, filtered I_JLL oo 6300 V ppb 300 SW-846 6010

g29,-W_7-I Potassium. filtered 12/12/88 6300 Y ppb 1000 SW-846 6010

299-W27-I Potassium. filtered 1/11190 6140 703 Y ppb 300 SW-846 6010

299-W27-I Potassium. filtered 1/11/90 6140 703 Y ppb i000 SW-846 6010

299-W27-I Potassium. filtered 4112!90 5360 615 Y ppb 300 SW-846 6010 -r

:_ 299-W27-I Potassium filtered 4/12/90 5360 615 Y ppb i000 SW-846 6010 ,rm
_-_ 299-W27-I Potassium. filtered 4/12190 5170 593 Y ppb 300 SW-846 6010 -t_

! I

(,n 299-W27-I Potassium filtered 4!!2190 5170 593 Y ppb i000 SW-846 6010 o

299-W27-I Potassium. filtered 21031q2 4500 Y ppb 300 SW-846 6010

299-W27-I Potassium. filtered 2,/03/92 4500 Y ppb I000 SW-846 6010 o

299-W27-I Potassium. filtered 3/23192 5300 Y ppb 300 SW-846 6010

299-W27-I Potassium filtered 3i23/92 5300 Y ppb 1000 SW-846 6010

299-W27-I Potassium. filtered 7/01192 4700 Y ppb 300 SW-846 6010

299-W27-I Potassium. filtered 7/01192 4700 Y ppb i000 SW-846 6010

299-W27-I Potassium. filtered 10/27/92 5000 Y ppb 300 SW-846 6010

...... g _ _000 Y i000 SW-846 6010299-W27-I Potassium. filtered lut_s,.L .. ppb

299-W27-I Potassium. filtered 12/29192 5200 Y ppb 300 SW-846 6010

299-W27-I Potassium. filtered 12/29/92 5200 Y ppb I000 SW-846 6010

29q-W27-1 Potassium. filtered 4i12!93 5400 5170 Y ppb 300 SW-846 6010

299-WZ7-I Potassium. filtered 4/12/93 5400 5170 Y ppb 1000 SW-846 6010

Z99-W27-1 Pronamide 1/15..'88 i0 U ppb

299-W27-1 Pronamide 1/11190 i0 4 U ppb

_-wa,-I Propionitrile 1/11/90 5 2 U ppb SW-846 8240
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299-W27-I Pyrene 1/11/90 I0 4 U ppb

299-W27-I Pyridine 7/24/87 500 U ppb 5 SW-8468240
299-W27-I Pyridine 10/15/87 500 U ppb 5 SW-8468240

299-W27-I Pyridine 1/15/88 500 U ppb 5 SW-8468240
299-W27-I Pyridine 8/18/88 500 U ppb 5 SW-8468240

299-W27-I Pyridine 1/11/90 500 175 U ppb 5 SW-8468240

299-W27-1 Radium 3/09/87 -0 0 U pCi/L

299-W27-I Radium 4/17/87 0 0 pCi/L :E
299-W27-I Radium 1/15/88 0 0 U pCi/L -r

299-W27-I Radium 1/11/90 0 0 U pCi/L ,
rrl

I !

o_ 299-W27-I Reserpine 1/15/88 I0 U ppb o

_'_ 299-W27-I Reserpine 1/11/90 I0 4 U ppb o

299-W27-I Resorcinol 1/15/88 i0 U ppb

299-W27-I Resorcinol 1/11/90 I0 4 U ppb

299-W27-I Ruthenium-106 10/09/84 -9 pCi/L

299-W27-1 Ruthenium-106 11/05/84 58 pCi/L

299-W27-I Ruthenium-106 12/06/84 -12 pCi/L

299-W27-I Ruthenium-106 1/08/85 14 pCi/L

2g9-W27-I Ruthenium-106 4/15/85 69 pCi/L

299-W27-I Ruthenium-106 7/11/85 14 40 U pCi/L

299-W27-I Ruthenium-t06 10/08/85 47 34 pCi/L

299-W27-I Ruthenium-106 1/07/86 -53 61 U pCi/L

299-W27-I Ruthenium-I06 4/07/86 -20 56 U pCi/L

299-W27-I Ruthenium-106 7/02/86 Ii 54 U pEi/L

299-W27-I Ruthenium-106 11/25/86 -44 81 LI pCi/L

299-W27-I Ruthenium-106 1/20/87 -ii 48 U pCi/L
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299-W27-I Ruthenium-106 4/17/87 15 40 U )Ci/L

299-W27-I Ruthenium-106 7/23/87 102 51 )Ci/L

299-W27-I Ruthenium-106 10/12/87 22 71 U )Ci/L

299_W27-I Ruthenium-106 1/15/88 19 59 El )Ci/L

299-W27-I Ruthenium-t06 5/16/88 -6 39 tl )Ci/L

299-W27-I Ruth_ium-106 8/18/88 13 63 U )Ci/L

299-W27-I Ruthenium-t06 12/15/88 -18 46 tl )Ci/L

299-W27-I Ruthenium-106 2/01/89 8 70 U )Ci/L

299-W27-I Ruthenium-106 1/11/90 41 40 )Ci/L

299-W27-I Ruthenium-106 3/23/92 -50 57 Ll )Ci/L ITASGamma Scan

I_I_/92 l 47 U )Ci/L ITAS Gamma Scan299-W27-I Ruthenium-106 _u _ -
:E:

299-W27-I Ruthenium-t06 12/29/92 -24 55 U )Ci/L ITASGamma Scan -r
o

299-W27-1 Ruthenium-106 4/12/93 -I2 64 U )Ci/L IT#_SGamma Scan ,
r,_

_-_ 299-W27-I Ruthenium-106 7/20/93 -6 40 U )Ci/L ITAS Gamma Scan -o
I $

(.n 0

299-W27-1 Safrol 1/15/88 10 U ppb _o

299-W27-I Safrol 1/11/90 I0 4 U ppb o

299-W27-I Selenium 1/15/88 21 ppb

299-W27-I Selenium 1/11/90 35 7 ppb

299-W27-1 Selenlum 3/Z3/92 10 U ppb 10 SW-846 7740

299-W27-I Selenlum 10/27/92 10 U ppb 10 SW-8467740

299-W27-I Selenium 4/12/93 I0 U ppb 10 SW-8467740

299-W27-I Selenium 7/20/93 3 2 L ppb 10 SW-8467740

299-W27-I Selenium.filtered 3/09/87 54 Y ppb 10 SW-8467740

299-W27-I Selenium.filtered 4/17/87 54 Y ppb 10 SW-8467740

299-W27-I Selenium.filtered 7/24/87 50 Y ppb 10 SW-B467740

299-W27-I Selenium.filtered 10/15/87 46 ¥ ppb 10 SW-8467740

299-W27-I Selenium.filtered 1/15/88 24 Y ppb 10 SW-8467740

299-W27-I Selenium.filtered 1/11/q0 33 7 Y ppb 10 SW-8467740

299-W27-1 Selenium.filtered 3/23/92 10 Y Ll ppb I0 SW-8467740

10/_,_q_ Y Ll 10 SW-8467740_99-W27-I Selenium.filtered _/ _ I0 ppb

i i
• e
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299-W27-I Selenium. filtered 12/29/92 I0 Y U ppb 10 SW-8467740

299-W27-I Selenium. filtered 4/12/93 i0 T U ppb I0 SW-846 7740

299-W27-I Selenium. filtered 7/20/93 5 3 Y L ppb 10 SW-8467740

299-W27-I Silicon 1/11/90 14300 2340 ppb

299-W27-I Silicon I/'11/90 14400 2360 Y ppb SW-846 6010

299-W27-I Silicon 4/12/90 13800 2270 Y ppb SW-8466010

299-W27-I Silicon 4/12/90 14000 2300 Y ppb SW-846 6010

299-W27-I Silver 1/15/88 10 U ppb

299-W27-I Silver 1/11/90 i0 2 U ppb
299-W27-I Silver. filtered 3/09/87 10 Y U ppb 20 SW-846 6010 -r

c-}
299-W27-I Silver. filtered 4/17/87 10 Y U ppb 20 SW-846 6010 ,

_-_ 299-W27-I Silver. filtered 7/24/87 I0 Y U ppb 20 SW-B46 6010 -_
I I

c- 299-W27-! Silver. filtered I0/15/87 10 Y U ppb 20 SW-8466010 o

299-W27-I Silver.filtered 1/15/88 I0 Y U ppb 20 SW-846 6010

299-W27-I Silver filtered 8/18/88 10 Y U ppb 20 SW-8466010 o

299-W27-I Silver.filtered 12/12/88 I0 Y U ppb 20 SW-846 6010

299-W27-1 Silver.filtered 1/11/90 10 2 Y U ppb 20 SW-846 6010

299-W27-I Silver.filtered 4/12/90 10 2 Y U ppb 20 SW-846 6010

299-W27-I Silver.filtered 4/12/90 10 2 Y U ppb 20 SW-846 6010

299-W27-1 Silver.filtered 2/03/_ 20 Y U ppb 20 SW-846 6010

299-W27-I Silver.filtered 3/23/92 20 Y U ppb 20 SW-8466010

299-W27-I Silver.filtered 7/01/92 20 Y U ppb 20 SW-8466010

299-W27-I Silver.filtered 10/27/92 20 Y U ppb 20 SW-8466010

2Q9-W27-1 Silver.filtered 12/29/92 20 Y U ppb 20 SW-8466010

299-W27-I Silver.filtered 4/12/93 20 Y U ppb 20 SW-8466010

299-W27-I Sodium 1/15/88 38000 ppb

2o9-W27-I Sodium 1/11/90 34800 3890 ppb

299-W27-1 Sodium filtered 3/09/87 39600 Y ppb 300 SW-B46 6010

299-W27-1 Sodium.filtered 4/17/87 38200 Y ppb 300 SW-846 6010
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299-W27-! Sodium. filtered 7,'24/87 3]200 Y ppb 300 SW-846 6010

299-W27-I Sodium filtered 10/15/87 34800 Y ppb 300 SW-846 6010

2Q9-W27-1 Sodium filtered ]i]5/88 33800 Y ppb 300 SW-846 6010

299-W27-I Sodium. filtered 8!18,/88 35600 Y ppb 300 SW-846 6010

299-W27-I Sodium filtered i?/12/88 35500 Y ppb 300 SW-846 6010

299-W27-I Sodium filtered 1/11190 35100 3930 Y ppb 300 SW-846 6010

299-WZ7-I Sodium filtered 4/12/90 31700 3540 Y ppb 300 SW-846 6010
299-W27-I Sodium. filtered 4/'_'9_c, 0 30500 3410 Y ppb 300 SW-846 6010

L.9-WL7-I Sodium filtered 2/03/92 26000 Y ppb 300 SW-846 6010

299-W27-I Sodium filtered 3/23/92 26000 Y ppb 300 SW-846 6010

299-W27-I Sodium filtered 7/01/92 27000 Y ppb 300 SW-846 6010
"99 H._ :EZ-w_,-1 Sodium. filtered 10/27/92 28000 ¥ ppb 300 SW-846 6010 -r

3m, 299-W27-I Sodium filtered 12/29/92. 29000 Y ppb 300 SW-846 6010 c-_
299-W27 1 Sodium filtered 4' / r_, ,12 93 27000 P420 Y ppb 300 SW-846 6010 -_

I

o
299-W27- I Specl fic conductance 3/09/87 506 u_bhos o_
_9_9_ -W27-1 Specific conduct ance 4 /17/87 580 uni_os o

299-W27-I Specific conductance 7/24/87 512 umhos

299-WZ7-I Specific conductance 10/15/87 4gz un_os

299-W27-I Specific conductance 1/15/88 479 umhos

29Q-W27-1 Specif]c conductance 8/]8/88 488 un_os

299-W27-I Specific conductance 12/12/88 415 unW1os

_9299-W27-I Specific conductance l;ll_.0 501 un_los

299-W27-1 Specific conductance I/]1/90 544 56 _os ASII_ D-1125-A

299-W27-I Specific conductance 4/1Z/90 395 tm_1os

299-W27-I Specific conductance 4/12/90 442 45 un_hos ASTM D-lI25-A

299-W27-1 Specific conductance 1/14/92 382 umhos I Probe. Conductivity

Z99-W27-1 Specific conductance ?/03!9Z 327 unhhos I Probe. Conductivity

299-W27-I Speciflc conductance ....I03_9L 370 umhos A.STMD-II25-A

299-W27-I Specific conductance 3/23/92 310 UmJlOS I Probe. Conductivity

299-W27-I Specific conductance 3/23,:92 3aO un_os ASTM D-II25-A

299-W27-I Specific conductance 7/01/9Z 358 umhos 1 Probe. Conductivity
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299-W27-1 S)ecificconductance 7/01/92 360 Lm_hos ASTM D-I125-A

299-W27-1 S)ecificconductance 10/27/92 350 un_os ASTM D-I125-A

299-W27-I S)ecificconductance 10/27/92 350 umhos I Probe.Conductivity

299-W27-I S)ecificconductance 12/29/92 340 umhos ASTM D-II25-A

299-W27-I S)ecificconductance 12129/92 341 umhos I Probe.Conductivity
299-W27-1 S)ecificconductance 4/12/93 330 umhos ASTM D-I12S-A

299-W27-i S)ecificconductance 4/12/93 337 umhos I Probe.Conductivity

299-W27-I S)ecificconductance 7/20/93 316 un_os I Probe.Conductivity

299-W27-I S pecific conductance 7/20/93 330 tm_hos ASTM D-1125-A

299-W27-1 Strontium II11/90 264 32 ppb :E
299-W27-1 Strontium.filtered 3/09/87 300 Y U ppb SW-846 6010 -I-

(-_
_m,299-W27-I Strontium.filtered 4/17/87 300 Y U ppb SW-846 6010 ,VT1
_-" 299-W27-I Strontium filtered 7124/87 300 Y U ppb SW-846 6010 -_

! !

cm 299-W27-I Strontium.filtered 10/15/87 2_4 Y ppb SW-846 6010 o

299-W27-1 Strontium.filtered 1/15/88 252 Y ppb SW-B46 6010

299-W27-I Strontium.filtered 8/18/88 244 Y ppb SW-846 6010 o

299-W27-1 Strontium filtered 12/12/88 237 Y ppb SW-8466010

299-W27-I Strontium.filtered 1/11/90 263 32 Y ppb SW-8466010

299-W27-I Strontium filtered 4/12/90 202 25 Y ppb SW-8466010

299-W27-1 Strontium filtered 4/12/90 188 23 Y ppb SW-8466010

299-W27-I Strontium-90 8/06/84 0 pCI/L

299-W27-I Strontium-90 10/09/84 -3 pCi/L

299-W27-I Strontium-90 11/05/84 0 pCi/L

299-W27-1 Strontium-90 12/06/84 0 pCi/L

299-W27-1 Strontium-90 1/08/85 -0 pC_/L

299-W27-1 Strontium-90 4/15/85 2 pCi/L

299-W27-1 Strontium-90 7/11/85 0 I U pCi/L

299-W27-1 Strontium-90 10/08/85 1 I U pCi/L

299-W27-1 Strontium-90 1/07/86 -0 I U pCi/L

L_9-WL7-1 Strontium-90 4/07/86 I 1 pCi/L
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299-W27-I Strontium-90 7/U2/86 0 1 U pCi/L

299-W27-I Strontium-90 11/25/86 0 I U pCi/L

299-W27-I Strontium-90 1/20/87 I I U pCi/L

29_-W27-I Strontium-90 4/17/87 0 I U pCi/L

299-W27-1 Strontium-90 7/23/87 0 i U pCi/L

299-W27-I Strontium-90 10/12/87 -0 I U pCi/L

299-W27-I Strontium-90 1/15/88 I I pCi/L

299-W27-I Strontium-90 5/16/88 -0 i U pCi/L

299-W27-I Strontium-90 8/18/88 -0 1 U pCi/L

299-W27-1 Strontium-90 ]2/15/88 -0 I U pCi/L

299-W27-I Strontium-90 2/01/89 -I I U pCi/L
I{:

299-W27-I Strontium-90 1/11/90 0 1 U pCi/L -r

299-W27-I Strontium-90 3/23/92 -0 i U pCi/L 5 ITAS Sr-90 ,
r_

_-* 299-W27-I Strontium-90 10/27/92 -0 0 U pCi/L 5 ITAS Sr-90 -v

c,_ 299-W27-I Strontium-90 IL/29/._ -0 0 U pCi/L 5 ITA.SSt-90 o

299-W27-1 Strontium-90 4/12/93 -1 0 U pCi/L 5 ITAS Sr-90

299-W27-1 Strontium-90 7/20/93 -0 0 U pCi/L 5 ITAS St-90 o

299-W27-I Strychnine 1/15/88 50 U ppb

299-W27-I Strychnine 1/11/90 50 18 U ppb

299-W27-I Styrene 1/11/90 5 2 U ppb 5 SW-8468240

299-W27-I Sulfate 3/09/87 61600 ppb EPA 300.0

299-W27-1 Sulfate 4/17/87 10900 ppb EPA 300_0

299-W27-I Sulfate 7/24/87 63500 ppb EPA 300.0

299-W27-I Sulfate 10/15/87 62500 ppb EPA 300.0

299-W27-I Sulfate 1/15/88 53100 ppb EPA 300.0

299-W27-I Sulfate 8/18/88 39300 ppb EPA 300.0

299-W27-1 Sulfate 12/12/88 43600 ppb EPA 300.0

299-W27-I Sulfate 1/11/90 58700 5910 ppb EPA 300.0

299-W27-1 Sulfate 4/12/90 36600 3710 ppb EPA 300.0

• J

I
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299-W27-I Sulfate 4/12/90 36100 3660 ppb EPA300.0

299-W27-I Sulfate 2/03/92 30000 28900 ppb 500 ASTMD-4327-88

299-W27-1 Sulfate 3/23/92 28000 27000 ppb 500 ASTMD-4327-88

299-W27-I Sulfate 7/01/92 27000 26000 ppb 500 ASTMD-4327-88

299-W27-I Sulfate 10/27/92 26000 25100 ppb 500 ASTMD-4327-88

299-W27-I Sulfate 12/29/92 25000 24]00 ppb 500 ASTMD-4327-88

299-W27-I Sulfate 4/12/93 24000 1170 ppb 500 ASTMD-4327-88

299-W27-I Sulfide 1/11/90 i000 208 U ppb I0000 SW-8469030

299-W27-I Technetium-99 1/11/90 3 6 U pCi/L

=Ez
299-W27-I Tem)erature. field 3/09 37 19 DegC 0 Probe. temperature -r

299-W27-I Tem)erature. field 4/17/87 20 DegC 0 Probe. temperature ,
3:, rm
_-" 299-W27-I Tem)erature. field 7/24/87 16 DegC 0 Probe. temperature -_

cn 299-W27-I Tem)erature. field 10/15/87 19 DegC 0 Probe temperature o

299-W27-I Tem)erature. field 1/15/88 21 DegC 0 Probe. temperature _)
o

299-W27-I Tem)erature. field 8/I ,_P 20 DegC 0 Probe. temperature

299-W27-I Tem)erature, field 12/iZ 19 DegC 0 Probe. temperature

299-W27-I Tem)erature. field 1/11 20 DegC 0 Probe. temperature
299-W27-I Tem_._iture, field 4/12/ 19 DegC 0 Probe. temperature

299-W27-I Tem)erature. field 1/14/92 19 DegC 0 Probe. ten_Derature

299-W27-I Tem)erature. field 2/03/92 20 DegC 0 Probe. temperature
q299-W27-I Tem)erature. field 3/L3/2 19 DegC 0 Probe. ten_Derature

299-W27-I Tem)erature. field 7/01/92 20 DegC 0 Probe. te_NDerature

299-W27-I Te_)erature. field 10/27/92 19 DegC 0 Probe. ten_Derature

299-W27-I Ten)erature. field 12/29/92 19 DegC 0 Probe. temperature

299-W27-I Ten)erature. field 4/12/93 20 DegC 0 Probe. temperature

299-W27-I Te_)erature. field 7/20/93 20 DegC 0 Probe. temperature

299-W27-I Tetrachloroethene 3/09/87 i0 U ppb 5 _u-R46 8240

29qW27-I Tetrachloroethene 4/17/87 10 U ppb ,W " 3240
299-W27-I Tetrachloroethene 7/24/87 I0 U ppb _ 8240
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299-W27-I Tetrachloroethene 10/15/87 5 U ppb 5 SW-846 8240

299-W27-I Tetrachloroethene 1/15/88 5 U ppb 5 SW-846 8240

299-W27-I Tetrachloroethene 8/18/88 5 U ppb 5 SW-8468240

299]W27-I Tetrachloroethene 12/12/88 5 U ppb 5 SW-&;6 8240

299-W27-I Tetrachloroethene 1/11/90 5 2 LI ppb 5 SW-8468240

299-W27-I Tetrachloroethene 4/12/90 5 2 U ppb 5 SW-846824J

299-W27-I Tetrachloroethene 2/03/92 5 U ppb 5 SW-8468240

299-W27-I Tetrachloroethene 3/23/92 5 U ppb 5 SW-8468240

299-W27-I Tetrachloroethene 7/01/92 5 U ppb 5 SW-8468240

299-W27-I Tetrachloroethene 10/27/92 5 U ppb 5 SW-8468240

299-W27-I Tetrachloroethene 12/29/92 5 U ppb 5 SW-846 8240 =E
299-W27-I Tetrachloroethene 4/12/93 5 U ppb 5 SW-846 8240 -r

!
rrl

:_" _ 7 SW-846 8140_99-W2 -I Tetraethylpyrophosphate 1/11/90 2 i LI ppb -_
l I

(_ 0
0 Ol

299-W27-I Tetrahydrofuran 1/11/90 10 4 U ppb i0 SW-8468240

299-W27-I Tetrahydrofuran 4/12/90 I0 4 U ppb I0 SW-8468240 o
299-W27-I Tetrahydrofuran 2/03/92 i0 U ppb 10 SW-846 8240

299-W27-I Tetrahydrofuran 3/23/92 I0 U ppb i0 SW-846 8240

299-W27-I Tetrahydrofuran 7/01/92 10 U ppb i0 SW-846 8240

299-W27-I Tetrahydrofuran 10/27/92 10 U ppb I0 SW-8468240

299-W27-I Tetrahydrofuran 12/29/92 I0 U ppb i0 SW-8468240

299-W27-1 Tetrahydrofuran 4/12/93 U ppb I0 SW-846 8240

299-W27-I Thallium 1/11/90 5 3 U ppb

299-W27-I Thallium. filtered 1/11/90 5 3 Y U ppb 5 SW-846 7841

299-W27-I Thiofanox 1/15/88 I0 U ppb

299-W27-I Thiofanox 1/11/90 I0 4 U ppb

299-W27-i Thiourea 1/11/90 200 40 LI ppb



• s i
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299-W27-I Thiuram ]/15/88 I0 tl ppb

299-W27-I Thiuram 1/11190 i0 4 U ppb

299-W27-I Tin 1/11/90 30 6 U ppb

299-W27-I Tin. filtered 1/11/90 30 6 Y U ppb I00 SW-8466010

299-W27-I Tin. filtered 4/12/90 30 6 Y U ppb I00 SW-846 6010

299-W27-I Tin. filtered 4/12/90 30 6 Y U ppb I00 SW846 6010

299-W27-I Tin. filtered 2/03/92 100 Y U ppb 100 SW-8466010
299-W27-I Tin. filtered 3/23/92 I00 Y U ppb 100 SW-8466010

299-W27-I Tin. filtered 7101/92 i00 Y U ppb I00 SW-8466010

299-W27-I Tin. filtered i0/_7_.2'_19 i00 Y U ppb I00 SW-8466010
=E

299-W27-I Tin. filtered 12/29/92 i00 Y LI ppb I00 SW-8466010 -I-
(-_

3=, 299-W27-I Tin. filtered 4/12/93 I00 Y U ppb I00 SW-8466010 ,

I

o_ 299-W27-I Titanium 1111/90 60 17 U ppb o

299-W27-1 Titanium 1111/90 60 17 Y U ppb SW-8466010
299-W27-I Titanium 4/12/90 60 17 Y U ppb SW-846 6010 o

299-W27-I Titanium 4/12/90 60 17 Y U ppb SW-846 6010

299-W27-I Toluene 7/24/87 i0 U ppb 5 SW-846 8240

299-W27-I Toluene 10/15/87 5 U ppb 5 SW-846 8240

299-W27-I Toluene I/]5188 5 U ppb 5 SW-8468240

299-W27-I Toluene 8/18/88 5 LI ppb 5 SW-8468240

299-W27-i Toluene 1/11/90 5 2 U ppb 5 SW-8468240

299-W27-I Toluene 4/12/90 5 2 U ppb 5 SW-8468240

299-W27-I Toluene 2/03/92 5 U ppb 5 SW-8468240

299-W27-I Toluene 3/23/92 5 U ppb 5 SW-8468240

299-W27-I Toluene 7/01/92 5 U ppb 5 SW-8468240

299-W27-1 Toluene 10/27./92 5 U ppb 5 SW-8468240

299-W27-I Toluene i2/29/92 5 LI ppb 5 SW-8468240

299-W27-I Toluene 4/12/93 5 LI ppb 5 SW-846 8240
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299-W27-I Toluenediamine 1/15/88 10 U ppb

299-W27-I Toluenediamine 1/11/90 I0 4 U ppb

299-W27-I Total Carbon 7/24/87 29100 ppb 2000 ASTM D-2579-A

299-W27-I Total Carbon 10/15/87 31600 ppb 2000 ASll_ D-2579-A

299-W27-I Total Carbon 1/15/88 32900 ppb 2000 ASIM D-2579-A
299-W27-I Total Carbon 8/18/88 33400 ppb 2000 ASTM D-2579-A

299-W27-I Total Carbon 12/12/88 32600 ppb 2000 ASll_ D-2579-A
299-W27-I Total Carbon 1/11/90 32200 3460 ppb 2000 ASTM D-2579-A

299-W27-I Total Organic Carbon 3/09/87 229 U ppb
:E

299-W27-I Total Organic Carbon 4/17/87 349 U ppb -_-

299-W27-I Total Organic Carbon 7/24/87 3850 ppb ,c_

i_, 299-W27-I Total Organic Carbon 10/15/87 449 U ppb -_
! !

299-W27-I Total Organic Carbon 1/15/88 352 U ppb o

r_ 299-W27-I Total Organic Carbon 8/18/88 717 U ppb
299-W27-I Total Organic Carbon 12/12/88 300 U ppb o

299-W27-I Total Organic Carbon 1/11/90 400 56 U ppb

299-W27-I Total Organic Carbon 2/03/92 1000 U ppb 1000 SW-8469060
299-W27-I Total Organic Carbon 3/23/92 i000 U ppb 1000 SW-8469060

799-W27-I Total Organic Carbon 7/01/92 i000 U ppb I000 SW-8469060

299-W27-I Total Organic Carbon !0/27/92 1000 U ppb I000 SW-8469060

299-W27-I Total Organic Carbon 12/29/92 i000 U ppb I000 SW-8469060
299-W27-I Total Organic Carbon 4/12/93 i000 U ppb i000 SW-8469060

299-W27-I Total Organic Carbon 7/20/93 300 L ppb i000 SW-8469060

299-W27-I Total Organic Halogen 3/09/87 20 U ppb i0 SW-846 9020
299-W27-I Total Organic Halogen 4/17/87 20 U ppb 10 SW-846 9020

299-W27-I Total Organic Halogen 7/24/87 6 U ppb 10 SW-846 9020

299-W27-I Total Organic Halogen 10/15/87 11 LI ppb i0 SW-846 9020

299-W27-1 Total Organic Halogen 1/15/88 13 U ppb I0 SW-8469020

299-W27-I Total Organic Halogen 1/11/90 i0 4 ppb I0 SW-8469020

J •• w



11/08/93 Groundwater Well Results for 299-W27-I Page 62

Well Constituent Name Collect Date Result Error Filtered Qualifier Units CRQL Method Name
...................................................................................................... ..........................

299-W27-I Total Organic Halogen 4/12/90 12 4 ppb i0 SW-846 9020

29q-W27-1 Total Organic Halogen 2/03/92 I0 U ppb 10 SW-846 9020

299-W27-I Total Organlc Halogen 3/23/92 i0 ppb 10 SW-846 9020

299-W27-I Total Orqanic_ Haloqen_ 3/23/__q_ 20 ppb 10 SW-846 9020

299-W27-I Total Organic Halogen 7/01/92 I0 U ppb 10 SW-846 9020

299-W27-I Total Organic Halogen 7/01/92 20 ppb i0 SW-846 9020

299-W27-I Total Organic Halogen 10/27/92 10 U ppb 10 SW-846 9020

299-W27-I Total Organic Halogen 12/29/92 20 ppb i0 SW-846 9020

299-W27-I Total Organic Halogen 4/12/93 10 U ppb i0 SW-846 9020

299-W27-I Total Organic Halogen 7/20/93 8 U ppb 10 SW-846 9020

:Ez
299-W27-1 Toxaphene 1/11/90 I 0 U ppb _-

o

•-_ 299-W27-I Tributylphosphoric Acid 10,115/87 I0 U ppb -_
I I

o_ 299-W27-I Tributylphosphoric Acid 1/15/88 10 U ppb o
cm

299-W27-I Tributylphosphoric Acid 1/11/90 10 4 U ppb um
o

299-W27-I Trichloroethene 3/09/87 I0 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 4/17/87 i0 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 7/24/87 I0 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 10/15/87 5 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 1/15/88 5 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 8/18/88 5 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 12/12/88 5 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 1/11/90 5 2 U ppb 5 SW-PA6 8240

299-W27-I Trichloroethene 4/12/90 5 2 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 2/03/92 5 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 3/23/92 5 U ppb 5 SW-846 8240

299-W27-I Trichlor_ethene 7/01/92 5 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 10/27/92 5 LI ppb 5 SW-846 8240

299-W27-I Trichloroethene 12/29/92 5 U ppb 5 SW-846 8240

299-W27-I Trichloroethene 4/12/93 5 U ppb 5 SW-846 8240
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299-W27-I Trichloromethanethiol 7/24/87 I0 U ppb SW-846 8240

299-W27-I Trichloromethanethiol 10/15/87 i0 U ppb SW-846 8240

299-W27-I Trichloromethanethiol 1/15/88 10 U ppb SW-846 8240

299-W27-I Trichloromethanethiol 8/18/88 i0 U ppb SW-8468240

299-W27-I Trichloromethanethiol 1/11/90 I0 4 U ppb SW-8468240

299-W27-I Trichloromonofluoromethane 7/24/87 I0 U ppb 5 SW-8468240

299-W27-I Trichloromonofluoromethane 10/15/87 10 U ppb 5 SW-8468240
299-W27-I Trichloromonofluoromethane 1/15/88 i0 U ppb 5 SW-8468240

299-W27-I Trichloromonofluoromethane 8/18/88 10 U ppb 5 SW-8468240 =E
299-W27-I Trichloromonofluoromethane 1/11/90 i0 4 U ppb 5 SW-8468240 -ro

I

299-W27-1 Tris(2.3-dibromopropyl) phosphate 1/15/88 I0 U ppb -_
! !

o_ 299-W27-I Tris(2.3-dibromopropyl)phosphate 1/11/90 10 4 U ppb o

299-W27-1 Tritlum 7/18/84 145000 )Ci/L o

299-W27-1 Tritium 8/06/84 11700 _Ci/L

299-W27-1 Tritium 10/09/84 117000 )Ci/L

299-W27-I Tritium 11/05/84 196000 )Ci/L

299-W27-I Tritium 12/06/84 166000 )Ci/L

299-W27-I Tritium 1/08/85 122000 )Ci/L

299-W27-I Tritium 4/15/85 102000 )Ci/L

299-W27-I Tritium 7/11/85 98000 6110 )Ci/L

299-W27-I Tritium i0/08/85 637000 29400 )Ci/L

299-W27-1 Tritium 1/07/86 26700 3360 )Ci/L

299-W27-1 Tritium 4/07/86 11500 2210 )Ci/L

299-W27-1 Tritium 7/02/86 7360 2020 )Ci/L

299-W27-I Tritium 11/25/86 19100 2970 )Ci/L

299-W27-1 Tritium 1/20/87 14500 2270 )Ci/L

299-W27-i Tritium 4/17/87 7510 1930 )Ci/L

299-W27-I Tritium 7/23/87 987 1580 U )Ci/L

i I
4 •
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299-W27-1 Tritium 10/12/87 108 319 U )Ci/L

299-W27-1 Tritium 1/15/88 2290 514 )Ci/L

299-W27-1 Tritium 5/16/88 5760 688 )Ci/L

299-W27-1 Tritium 8/18/88 342 265 DCi/L

299-W27-1 Tritium 12/15/88 267 316 U )Ci/L

299-W27-1 Tritlum 2/01/89 5050 622 DCi/L

299-W27-1 Tritium 1/11/90 3510 433 _Ci/L

299-W27-I Tritium 4/12/90 1540 413 _Ci/L

299-W27-I Tritium 4/12/90 4400 595 )Ci/L

299-W27-I Tritium 2/03/92 2120 357 )Ci/L 500 ITAS H-3

299-W27-1 Tritium 3/23/92 1710 380 )Ci/L 500 ITAS H-3
:E:

299-W27-1 Tritium 7/01/92 3460 431 )Ci/L 500 ITAS H-3 _-
(-_

299-W27-1 Tritlum I_/27/92 3820 472 )Ci/L 500 ITAS H-3 ,
3> m
_-_ 299-W27-1 Tritium 12/29/92 4330 506 )Ci/L 500 ITAS H-3 -_
I I

(_ 299-W27-1 Tritium 4/12/93 3330 423 )Ci/L 500 ITAS H-3 o

299-W27-I Tritium 7120/93 4280 491 )Ci/L 500 ITAS H-3
o

299-W27-I Turbidity 1/11/90 I 0 NTU

299-W27-I Uranium 1/08/85 8 )Ci/L

299-W27-I Uranium 4/15/85 8 )Ci/L

299-W27-I Uranium 7/11/85 6 3 )Ci/L

299_W27-I Uranium 10/08/85 6 I )Ci/L
299-W27-I Uranium 1/07/86 9 2 )Ci/L

299-W27-I Uranium 4/07/86 8 3 )Ci/L

299-W27-I -Uranium 7/02/86 5 2 )Ci/L
299-W27-I Uranium 11/25/86 5 I )Ci/L

299-W27-I Uranium 1/201_7 6 2 )Ci/L

299-W27-1 Uranium 4/17/87 9 2 )Ci/L

299-W27-I Uranium 7/23/87 6 2 )Ci/L

299-W27-1 Uranium 10/12/87 9 2 )Ci/L

299-W27-1 Uranium 1/15/88 11 3 )Ci/L



11/08/93 Groundwater Well Results for 299-W27-1 Page 65

Well ConstituentName CollectDate Result Error Filtered Qualifier Units CRQL MethodName
...............................................................................................................................

299-W27-I Uranium 5/16/88 14 4 pCi/L

299-W27-I Uranium 8/18/88 13 4 pCi/L

299-W27-1 Uranium 12/15/88 9 2 pCi/L

299-_27-1 Uranium 2/01/89 11 3 pCi/L

299-W27-I Uranium 1/11/90 6 2 pCi/L

299-W27-I Uranium 2/03/92 7 i ppb i ITAS Gross U

299-W27-I Uranium 3/23/92 7 2 ppb I IT/kS Gross U
299-W27-1 Uranium 7/01/92 6 2 ppb I ITAS Gross U

299-W27-I Uranium 10/27/92 6 2 ppb I ITAS Gross U
299-W27-I Uranium 12/29/92 8 2 ppb i IT/kS Gross U

299-W27-I Uranium 7/20/93 5 i ppb I ITAS Gross U
-1.

_m, 299-W27-I Uranium-234 1/15/88 5 i pCi/L ,r_
299-W27-I Uranium-234 5/16/88 5 1 pCi/L -x_

I I

299-W27-I Uranium-234 8/!8/88 4 0 pCi/L o

299-W27-I Uranium-234 12/15/88 5 0 pCi/L
299-W27-I Uranium-234 2/01/89 4 0 pCi/L o

299-W27-I Uranium-235 1/15/88 0 0 pCi/L

299-W27-I Uranium-235 5/16/88 0 0 pCi/L

299-W27-I Uranium-235 8/18/88 0 0 pCi/L

299-W27-I Uranium-235 12/15/88 0 0 pCi/L

299-W27-I Uranium-235 2/01/89 0 0 pCi/L

299-W27-I Uranium-238 1/15/88 4 0 pCi/L
299-W27-I Uranium-238 5/16/88 5 0 pCi/L

299-W27-I Uranium-238 8/18/88 4 0 pCi/L

299-W27-1 Uranium-238 12/15/88 4 0 pCi/L
299-W27-I Uranium-238 2/01/89 3 0 pCi/L

299-W27-I Uranium-238 4/12/93 5 i ppb i ITAS Gross U

299-W27-I Vanadium 1/15/88 16 ppb
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299-W27-1 Vanadium 1/11/90 19 4 ppb
_q_ u_7 30 SW846 6010L__-M_,-I Vanadium. filtered 3109187 15 Y ppb

299-W27-I Vanadium. filtered 4/17/87 15 Y ppb 30 SW-8466010

299-W27-I Vanadium filtered 7/24/87 13 Y ppb 30 SW-8466010

299-W27-I Vanadium. filtered 10/15/87 18 Y ppb 30 SW-8466010

299-W27-I Vanadium filtered 1/15/88 18 Y ppb 30 SW-8466010

299-W27-I Vanadium filtered 8/18/88 24 Y ppb 30 SW-8466010
299-W27-1 Vanadium filtered 12/12/R8 19 Y ppb 30 SW-8466010

299-W27-I Vanadium filtered 1/11/90 18 4 Y ppb 30 SW-8466010
299-W27-I Vanadium filtered 4/12/90 16 4 Y ppb 30 SW-8466010

299-W27-1 Vanadium filtered 4/12/90 20 4 Y ppb 30 SW-8466010

299-W27-1 Vanadium filtered 2/03/92 30 Y U ppb 30 SW-846 6010 -t-

299-W27-I Vanadium filtered 3/23/92 30 Y U ppb 30 SW-8466010 ,

3_,299-W27-I Vanadium filtered 7/01/92 30 Y U ppb 30 SW-846 6010 -_m
! I

(_ 299-W27-I Vanadium filtered 10/27/92 30 Y U ppb 30 SW-8466010 o

"J ?.... 7 30 SW-8466010__-w_ -1 Vanadium filtered 12/29/92 30 Y LI ppb _x)

299-W27-I Vanadium filtered 4/12/93 30 Y LI ppb 30 SW-846 6010 o

299-W27-1 Vinyl acetate 1/11/90 5 2 El ppb 5 SW-8468240

299-W27-1 Vinylchloride 7/24/87 10 El ppb 10 SW-8468240

299-W27-1 Vinylchloride 10/15187 10 kI ppb 10 SW-8468240

299-W27-I Vinylchloride 1/15/88 10 U ppb 10 SW-8468240

299-W27-I Vinylchloride 8/18/88 10 LI ppb 10 SW-8468240

299-W27-I Vinylchloride 1/11/90 10 4 U ppb 10 SW-8468240

299-W27-I Vinyl chloride 4/12190 10 4 U ppb 10 SW-8468240

299-W27-I Vinylchloride 2/03/92 10 tl ppb 10 SW-8468240

299-W27-I Vinyl chloride 3/23/92 10 LI ppb 10 SW-8468240

299-W27-I Vlnyl chloride 7/01192 I0 U ppb 10 SW-8468240

299-WZ7-I Vinyl chloride 10/27/92 lO U ppb 10 SW-8468240

299-W27-1 Vinyl chloride ]2/29,'_/ 10 LI ppb I0 SW-8468240

299-W27-1 Vinyl chloride 4,'12/Q3 i0 [I ppb 10 SW-8468240
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Well Constituent Name Collect Date Result Error Filtered Qualifier Units CRQL Method Name
................................................................................................................................

299-W27-I Warfarin 1/15/88 10 U ppb

299-W27-I WarFa, - 1/13/90 10 4 U ppb

299-W27-1 Xylenes 3/09/87 10 U ppb SW-8468240

299-W27-I Xylenes 4/17/87 I0 U ppb SW-8468240
299-W27-I Xylenes 7/24/87 I0 U ppb SW-846 8240

299-W27-I Xylenes 10/15/87 5 U ppb SW-846 8240

299-W27-I Xylenes 1/15/88 5 U ppb SW-846 8240

299-W27-I Xylenes 8/18/88 5 U ppb SW-8468240

299-W27-I Xylenes 12/12/88 5 U ppb SW-846 8240

299-W27-1 Xylenes 1/11/90 5 2 U ppb SW-846 8240 -T-

299-W27-1 Xylenes 4/12/90 5 2 U ppb SW-846 8240 ,
rrl

_-_ 299-W27-I Xylenes(total) 3/09/87 10 U ppb 5 SW-8468240 -_
I !

o_ 299-W27-I Xylenes (total) 4/17/87 10 U ppb 5 SW-8468240 o

co 299-W27-I Xylenes(total) 7/24/87 10 U ppb 5 SW-846 8240 _o

299-W27-I Xylenes(total) 10/15/87 5 U ppb 5 SW-846 8240 o

299-W27-1 Xylenes(total) 1/15/88 5 U ppb 5 SW-846 8240

299-W27-1 Xylenes(total) 8/18/88 5 U ppb 5 SW-846 8240

299-W27-1 Xylenes(total) 12/12/88 5 U ppb 5 SW-846 8240

299-W27-1 Xylenes(total) 1/11/90 5 2 U ppb 5 SW-846 8240

299-W27-I Xylenes(total) 4/12/90 5 2 U ppb 5 SW-846 8240

299-W27-1 Xylenes(total) 2/03/92 5 U ppb 5 SW-846 8240

299-W27-I Xylenes(total) 3/23/92 5 U ppb 5 SW-846 8240

299-W27-I Xylenes(total) 7/01/92 5 U ppb 5 SW-846 8240

299-W27-1 Xylenes(total) 10/27/92 5 U ppb 5 SW-8468240

299-W27-I Xylenes (total) 12/29/92 5 U ppb 5 SW-846 8240

299-W27-I Xylenes (total) 4/12/93 5 U ppb 5 SW-846 8240

299-W27-I Zinc 1/15/88 5 U ppb
299-W27-I Zinc 1/11/90 31 6 ppb

299-W27-I Zinc. filter _ 3/09/87 7 Y ppb I0 SW-8466010

t •
t •
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Well Constituent Name Collect Date Result Error Filtered Qualifier Units CRQL Method Name
................................................................................................................................

299-W27-I Zinc. filtered 4/]7/87 6 Y ppb 10 SW-846 6010

299-W27-I Zinc. filtered 7/24/87 5 Y U ppb I0 SW-846 6010

299-W27-I Zinc filtered 10/15/87 5 Y U ppb I0 SW-846 6010

299-W27-I Zinc filtered 1/15/88 5 Y U ppb I0 SW-846 6010

299-W27-I Zinc filtered 8/18/88 5 Y U ppb I0 SW-846 6010

299-W27-I Zinc filtered 12/12/88 8 Y ppb I0 SW-846 6010

299-W27-I Zinc filtered 1/!I/90 27 6 Y ppb 10 SW-846 6010

299-W27-I Zinc filtered 4112/90 30 6 Y ppb 10 SW-846 6010

299-W27-I Zinc filtered 4/12/90 30 6 Y ppb 10 SW-846 6010

299-W27-I Zinc filtered 2/03/92 37 5 Y ppb 10 SW-846 6010

299-W27-1 Zinc filtered 3/23/92 10 Y U ppb 10 SW-846 6010

299-W27-I Zinc filtered 7/01/92 10 Y U ppb i0 SW-846 6010 -r-

1_ 299-W27-I Zinc. filtered ]0/27/92 10 Y U ppb I0 SW-846 6010 ,
_-_ 299-W27-I Zinc, filtered 12/29/92 I0 Y U ppb I0 SW-846 6010 -_m

I !

c_ 299-W27-I Zinc. filtered 4/12/93 10 Y U ppb i0 SW ,i., 6010 o

_D

299-W27-I Zirconium 1/11/90 50 7 U ppb o

299-W27-1 Zirconium 1/11/90 50 7 Y U ppb SW-846 6010

29Q-W27-1 Zirconium 4/12/90 50 7 Y ti ppb SW-846 6010

299-W27-I Zirconium 4/12/90 50 7 Y U ppb SW-846 6010

299-W27-1 allylchloride 1/11/90 100 35 U ppb I00 SW-846 8240

299-W27-I gamma-BHC (Lindane) 1/11/90 0 0 U ppb 0 SW-846 8080

299-W27-I m-dinitrobenzene 1/15/88 10 U ppb I0 SW-846 8270

299-W27-I m-dinitrobenzene i/!i/90 10 4 U ppb 10 SW-846 8270

299-W27-1 o-Nitroaniline 1 11/90 10 4 U ppb

299-W27-I o-Toluidine hydrochloride ] 15/88 10 U ppb

299-W27-1 o-Toluidine hydrochloride 1 11/90 10 4 U ppb
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Well Constituent Name Collect Date Result Error Filtered Qualifier Units CRQL Method Name
................................................................................................................................

299-W27-I p-Benzoquinone 1/15/88 10 U ppb

299-W27-I p-Benzoquinone 1/11/90 I0 4 U ppb

299-W27-I p-Dimethylaminoazobenzene 1/15/88 I0 U ppb

299-W27-1 p-Dimethylaminoazobenzene 1/11/90 10 4 U ppb

299-W27-I pH 3/09/87 8

299-W27-I pH 3/09/87 8

299-W27-I pH 4/17/87 8

299-W27-1 pH 4/17/87 8

299-W27-I pH 7124187 7 -I-
0

299-W27-I pH 7/24/87 8
m

'--"299-W27-I DH 10/15/87 7
i i

"-J 299-W27-I )H 10/15/87 8 (:m
o (_

299-W27-I _H 1/15/88 8
299-W27-I )H 1/15/88 8 o

299-W27-I )H 8/18188 8

299-W27-I )H 8/18/88 8

299-W27-I )H 12/12/88 8

299-W27-I )H 12/12/88 8

299-W27-I )H 1/11/90 8 0

299-W27-I )H 1/11/90 8

299-W27-I )H 4/12/90 8 0

299-W27-I )H 4/12/90 8

299-W27-I )H 1/14/92 8 0 Probe. pH

299-W27-1 )H 2/03/92 8 pH _LSTMD-1293

299-W27-I )H 2/03/92 9 0 Probe. pH

299-W27-1 DH 3/23/92 8 pH ASTMD-1293

299-W27-I )H 3/23/92 8 0 Probe. pH

299-W27-I DH 7/01/92 8 0 Probe. pH

299-W27-I )H 7/01/92 8 pH #.STMD-1293

i •
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Well ConstituentName CollectDate Result Error F11tered Qualifier Units CRQL MethodName
................................................................................................................................

299-W27-I )H 10/27/92 8 0 Probe.pH

299-W27-1 )H 10/27/92 8 pH ASTM D-1293

299-W27-1 )H 12/29/92 8 0 Probe.pH

299-W27-I )H 12/29/92 8 pH ASTMD-1293

299-W27-1 )H 4/12/93 9 pH ASII_D-1293

299-W27-I _H 4/12/93 9 0 Probe.pH

299-W27-1 )H 7/20/93 8 0 Probe.pH

299-W27-1 )H 7/20/93 8 pH A_STMD-1293

299-W27-1 sym-Trinitrobenzene 1/15/88 10 U ppb

299-W27-1 sym-Trinitrobenzene 1/11/90 10 4 U ppb
=E
-r
(-,}

299-W27-I trans-1.2-Dichloroethylene 7/24/87 10 U ppb 5 SW-8468240 ,
_:, rT1
_-" 299-W27-1 trans-l.2-Dichloroethylene 10115187 10 U ppb 5 SW-8468240 -_

! !

--J 299-W27-I trans-l.2-Dichloroethylene 1/15/88 I0 U ppb 5 SW-8468240 o

299-W27-I trans-1.2-Dichloroethylene 8/18/88 10 LI ppb 5 SW-8468240

299-W27-1 trans-l.2-Dichloroethylene 1/11/90 5 2 U ppb 5 SW-8468240 o

299-W27-I trans-1.2-Dichloroethylene 4/12/90 5 2 U ppb 5 SW-8468240

299-W27-1 trans-l.2-Dichloroethylene 2/03/92 5 U ppb 5 SW-8468240

299-W27-1 trans-l.2-Dichloroethylene 3/23/92 5 U ppb 5 SW-8468240

299-W27-1 trans-l.2-Dichloroethylene 7/01/92 5 U ppb 5 SW-8468240

299-W27-1 trans-1.2-Dichloroethylene 10/27/92 5 U ppb 5 SW-8468240

299-W27-1 trans-l.2-Dichloroethylene 12/29/92 5 U ppb 5 SW-8468240

299-W27-1 tr_ns-1.4-dichloro-2-butene 7/24/87 10 U ppb 5 SW-846 8240

299-W27-1 trans-l.4-dichloro-2-butene 10/15/87 10 U ppb 5 SW-8468240

299-W27-I trans-1.4-dichloro-2-butene 1/15/88 10 U ppb 5 SW-846 8240

299-W27-I trans-1.4-dichloro-2-butene 8/18/88 10 U ppb 5 SW-846 8240

299-W27-1 trans-1.4-dichloro-2-butene I/!I/90 10 4 tl ppb 5 SW-846 8240
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Summaryof ProvisionalHanfordSite GroundwaterBackgroundValuesa
(Johnson,1993b). (3 sheets)

.......

Constituent PNL Results b USG$ Results b WHCUnconfined b WHC Provisional
(concentration) (sample size) (sample size) Threshold Values

Aluminum <2 110 ± 139 <200 <20'0 •
(ppb) (12) (50)

. ., .,. ,,

Ammonium <50 NA <50 <120
(ppb) (18)

............. , , -- __ -

Arsenic ].9¢2.4 6.7 _ 3.7 <5 10
(ppb) (7) (14)

......... 1 ,.

Barium 42_20 53 ± 14 41_20 68.5
(ppb) (11) (53)

Beryllium ...... <0.3 " NA ...... <5 <5....
(_H_b) (16)

......... ,,

Bis_th <0.02 NA <5 <5

(ppb) (4)
,.,, ,,, -- __

Boron <50 <50 <100 <100
(ppb) (14) (35)

Cadmium <0.2 <10 <10 <10

(ppb) (I) (16) __,

Calcium 40,400 t 10,300 40,857 _ 8,282 38,542 _ 11,023 63,600
(ppb) (14) (53)

''Chloride-low NA 5,82 ± 1,355 5,032 ± 1,774 8,690
(ppb) (8) (53)

. .

Chloride-high NA 20,667 _ 2,503 23,296 _ 2,463 28,500
(ppb) (6) (14)

.,, ,.....

Chloride-all 10,300 ± 6,500 12,186 _ 7,842 8,848 _ 7,723 NC
(ppb) (14) (67)

...

Chromium 4_2 _50 <30 <30

(ppb) (11) (8)
....... -.....

Copper <I _I0 <30 <30
(ppb) (10) (50)

,,,

Fluoride 370 _ 100 550 _ 330 437 ± 131c 1,340

(ppb) (14) (47) 775c
...... ,,

Iron-low NA 22 _ 16c <50 86
(ppb) (34) _
,,.................

Iron-mid NA NA 115 ± 52 291

(ppb) (7)
,. , ,,,

Iron-high NA NA 494 ± 118 8i8
(l:_)b) (12)

,..

Iron-all NA NA 149 ± 199 NC "

(ppb) (53)
,,

Lead <0.5 <30c <5 <5

(ppb) _6) (15) ...... ,,,,,

Magnesium 11,800 = 3,400 I0,814 ± 1,813 11,190 ± 2,578 16,840

(ppb) (14) (14)

Manganese-low NA 26 _ 27 <20 24.5
(ppb) (8) (33)

.......... , .,, --

Manganese-high NA 150 _ 87 118 _ 17 163.5
(l:hob) (3) (20)

AI-72
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Summary of ProvisionalHanfordSite GroundwaterBackgroundValuesa
(Johnson,1993b). (3 sheets)

......

Constituent PNL Results b USGS Results b WHC Unconfined b WHC Provisional
(concentration) (sample size) (sample size) Threshold Values

_ ,, , ,,

Manganese-all --- 60 _ 73 50 ± 55 NC
(ppb) (11) (53)

Mercury --- NA <0.1 <0.1
(ppb) (14)

,, ,,

Nickel <4 <50 <30 <30

(ppb) (14) (23)
, , ,,

Nitrate NA 3,224 ± 3,380 5,170 ± 3,576 12,400
(ppb) (13) (78)

.....

Phosphate <1000 140 _ 62 <1,000 <1,000
(ppb) (3)

,, ,,,,,

Potassium 4,950 ± 1,240 5,900 ± 1,253 4,993 ± 1,453 ?.975
(ppb) (14) (53)

,,. ,.

Selenium <2 NA <5 <5
(ppb) (14)

Silver <10 NA <10 <10
(ppb)

.,,, ,,,,. . , ,, .,,

Silicon NA 16,786 ± 3,683 18,152 ± 4,974 26,500
(ppb) (14) (35)

,.

Sodium 18,260 z I0.150 20,286 ± 7,907 15,774 ± 6,784 33,500

(ppb) (14) (53)
,, ,.

Strontium 236 _ 102 159 ± 78 164 ± 47 264.1

(ppb) (14) (43)

Sulfate 34,300 _ 16,900 41,286 ± 27,880 30,605 = 22,611 90,500

I

(ppb) (14) (67)
,

Uranium. 1.7 _ 0.8 NA 1.7 ± 1.2 3.43

(pCi/L) (10)
......

Vanadium 17 ± 9 NA 9 ¢ 4 15

(ppb) (18)
. , ,

Zinc-tow NA 14 ± 20 <50 <50

(ppb) (11) (36)
. , ,.

Zinc-high NA 373 _ 284 247 ± 165 673

(ppb) (3) (17)
,,,,,

Zinc-all 6 = 2 91 ± 190 95 _ 140 NC

(ppb) (14) (53)

Field alkalinity NA 134,100 _ 20,469 137,758 ± 33,656 215,000
(ppb) (10) (31)

Lab alkalinity 123,000 _ 21,000 130,000 ± 8,165 133,717 ± 29,399 210,000
(ppb) (4) (52)

Field pH NA NA 7.57 ± 0.29 [6.90, 8.24]
. (57)

,,,,

Lab pH 7.64 ± 0.16 NA 7.75 ± 0.21 [7.25, 8.25]
(52)

.....

Total organic 586 ± 347 NA 519 ± 367 c 2,6i0
carbon (ppb) (62) 1,610 c

AI-73
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Summaryof ProvisionalHanfordSite GroundwaterBackgroundValuesa
(Johnson,1993b). (3 sheets)

Constituent PNL Results b USGS Results b WHCUnconfined b WHC Provisional
(concentration) (sample size) (sample size) Threshold Values

....

Field conductivity NA NA 344 ± 83 539
(#mhos/cm) (22)

,

Lab conductivity 380 _ 82 NA 332 , 93 530
(_rnhos/cm) (36)

Total organic NA _A <20 c 60.8
halogen, tower (14) 37.6 c

detection Limit
(ppb)

,, ,,

TotaL carbon NA NA ]1,772 ± 7,022 50,100
(ppb) (48)

Gross alpha 2.5 ± 1.4 NA 2.5 ± 1.5 c 6]
(pCi/L) (36) 5.79 c

Gross beta 19 _ 12 NA 7.1 _ 2.6c 35.5

(pCi/L) (44) 12.62c

Radium <0.2 NA ND 0.23

(pCi/L) (10)

Note: Johnson, V. G., 1993, Westinghouse Hanford Company Operational Groundwater Status Report,
WHC-EP-0595, Westinghouse Hanford Company, Richland, Washington.

a Source: From Tables 5-9 and 5-11 (DOE-RL, 1992, Hanford Site Groundwater BackQround,
DOE/RL-92-23, U.S. Department of Energy, Richtand Operations Office, Richland, Washington).

b Results shown are mean _ one standard deviation.
c Potential outlier observation(s) were removed.
NA = not available.
NC = not calculated.
ND = not detected.
PNL = Pacific Northwest Laboratory.

ppb = parts per billion.
USGS = United States GeoLogical Survey.

WHC = Westinghouse Hanford Company.

AI-74
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Analyticalresultsfor upgradientmonitoringwells near the 216-S-26
Crib locationare listed by well number,constituentname, and samplingdate
on pages A2-2 throughA2-30. Resultsare reportedin the Hanford
EnvironmentalInformationSystem (HEIS)database,which was queried for
results in July of 1993. The time period coveredby these resultsgoes from

, January of 1986 throughJuly of 1993.

Qualifiers

Qualifiersconcerningthe data are indicatedwith a letter code in the
seventhcolumn and are defined as follows:

B - Blank assoiatedwith analyteis elevated in concentration

D - Sample was diluted before analysis

E - Concentrationis out of instrumentcalibrationrange

J - Concentrationis estimated

U - Analyteconcentrationis below contractrequiredquantification
limit

H - Laboratoryholdingtime exceeded

R - Suspectdata; currentlyunder review

Q - Result associatedwith suspectqualitycontroldata

P- Potentialproblem.

It should also be noted that not all of the data in the table were
reviewedat the time this reportwas prepared. Thus, some unflagged"suspect"
data may exist in the table.

SignificantFigures

No more than three significantfiguresare justified;any additional
places are databaseformat related.

NaturalBackgroundReferenceLevels

. A summaryof provisionalbackgroundconcentrationsfor naturally
occuringconstituentsis providedon pages A2-31 throughA2-33. Monitoring
resultslisted on pages A2-2 throughA2-30 can be comparedwith either the
averagenatural backgroundconcentrationsor with the provisionalthreshold
values (columns4 and 5, respectively,pages A2-31 throughA2-33). The latter
representthe upper range of naturallyoccuringconcentrationsthat are
consideredlikely to occur at the HanfordSite based on currentlyavailable
data. A major samplingeffort is underwayto better define both soil and
groundwaternaturalbackgroundfor the HanfordSite.

A2-I
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Well Constituent Name Collect Date ResuLt Error Filtered OuaLifier Units CROL Method Name
.............. . .... ..°..... .... ... ..................... . ............................ . .......... ....... ...°.. .......... °........°

299"-W22-10 Chtoride 4102190 13200 1390 ppb EPA 300.0

299-_2-10 ChLoride 6104192 7900 2660 ppb 2130 ASTPlD-4327-88

299-W22-10 Gross alpha 6127186 2 U pCi/L
i

299-W22-10 Gross aLpha 11106186 1 U pC| IL

i 299-W22-10 Gross alpha 1128187 -0 0 U pCJ/L

L:_Fg-W22- 10 Gross atph8 1128/87" 0 0 U pCI/L =E:
-1-

i 299-W22-10 Gross etpha 6129187 -0 0 U pCtlL cs
!

3) 299-1_2-10 Gross atpha 9/23187 0 0 U pCi/L r_

,r_299-W22-10 Gross alpha 11101187 0 0 U pC|IL "_,
o

r%)299-1d22-10 Gross otpha 2/28/88 -0 0 U pCt/L o_
_D

299-W22-10 Gross aLpha 5/17188 0 0 pCi/L o

299-W22-10 Gross alpha 7/27/88 0 0 U pC|/L

299-W22-10 Gross alpha 11/28/88 0 0 U pCi/L

299-M22-10 Gross alpha 2115189 8 3 pCtlL

299-W22-10 Gross alpha 4102190 0 1 U pCtlL

299-W22-10 Gross beta 1/28/87 120 13 pCilL

299-W22-10 Gross beta 6/29/87 86 10 pCi/L

299-W22-10 Gross beta 9123187 82 10 pC{IL

299-1d22-10 Gross beta 11/01/87 66 8 pCt/L

299-W22-10 Gross beto 2/28/88 42 6 pCtlL

299-W22-10 Gross beta 5117188 55 7 pC|/L

299-M22-10 Gross beta 7/27/88 65 8 pCi/L

299-W22-10 Gross beta 11/28/88 33 5 pCt/L

299-W22-10 Gross bet8 2/15/89 60 7 pCtlL

299-1_22-10 Gross beta 4/02/90 35 5 pC|/L
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10126193 Groundwater WeLL ResuLts for the 216-S-26 Crib Page 2

WeLL Constituent Nme CoLLect Date ResuLt Error FiLtered Qumtifier Units CROL Method Mame
..................... ....... ...... . .... ... ............................. . .... . ............ . ......... ... ...... ...... . ...... . ......

29_-kr22-10 Nitrate 4102190 500 84 U ppb EPA 300.0

299-W22-10 Nitrate 6104192 5100 2870 ppb 200 ASTM D-4327-88

i

299- u22 - 10 Spec i f tc conduc Lance 4102190 177 18 umhos ASTIq D- 1125 - A

299-W22-10 Specific cortductsnce 4102190 194 umhos

t 299-u22-10 Specific conductance 610/.192 385 umhos 1 Probe. Conductivity =E:-1-

I

3> rn
-[3

,r_ 299-W22-10 Stront ius-90 6/27/86 36 pCi/L ,

299-M22-10 Stront ltm-90 1128187 62 16 pCi/L o_
to

299-1422-10 Stront ium-qO 1128187 94 24 pCi/L (:::)

299-u22-10 Stront ium-_K) 612918? 41 11 pCi/L

299-U22-10 Stront ium-gq) 9123187 28 7' pCi/L

299-W22-10 Stront t_-90 11101187 33 9 pC|/L

299-W22-10 St ront tum-c)o 2128188 26 ? pCi/L

2_q-1422-10 Stront fu_-qO 5117188 20 5 pCi/L

299-W22-10 Stront ium-90 7127188 25 5 pCi/L

299-W22-10 Stront ium-qO 11128188 17 /. pCi/L

299-W22-10 Strontium-90 2/15/89 30 6 pCi/L

299-U22-10 St ront iu=-90 4102190 13 3 pCi/L

299-W22-10 SuLfate 4102190 500 67 U ppb EPA 300.0

299-W22-10 SuLfate 6104192 15000 14500 pqpb 500 ASTIq D-4327-88

299-W22-10 Trtttuw 1128187 483000 24400 pCt/L
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Ikett Constituent Name Cot|ect Date Result Error Fittered Quatifier Units CIt_L Method Name
.°°.°..... ........... ..... ...... ..°.......-°.°.-. ......................................... . .... ....... ...... _.... ..... . ..... ....

299-W22-10 Tritium 9123187 130000 6730 pCilL

299-W22-10 Tritium 2/28/88 121000 9070 pCi/L

299-1_22-10 Tritium 7/27/88 93700 7090 pCi/L

299-W22-10 Tritium 4102190 96400 7180 pCi/L

299-W22-10 Tritium 6/04/92 1280 298 pCilL 500 ITAS H-3

299-M22-10 Uranium 1128187 0 0 IX:ilL

299-W22-10 Uranium 9123187 1 0 pCi/L _:

299-W22-10 Uranium 2128188 0 0 U pCi/L o
!

3>299-M22-10 Uranium 7127/88 0 0 U pCilL m
Po -T3

I !

4=- C:)

_0
299-I,Q2-10 p_ 4/02/90 8 0 c::)

299-W22-10 pll 4102190 8

i 299-1422-10 I_1 6/04/92 8 0 Probe. pN

299-W22-12 Barium 12/14/90 0 I_b 20 SW-8466010

299-W22-12 Barium, filtered 8/24/88 34 Y _ 20 SW-8466010

299-M22-12 Barium, filtered 12114188 31 Y ppb 20 SW-84_6010

299-W22-12 Calcium 12114/90 23 ppb 100 SW-8466010
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I/eli Constituent Name Collect Date Result Error Filtered Oualifier Units CROL Method Name
.... . .................................................................................................. ..... ..... . ..............

299-V2_-12 CaLcium, filtered 8124188 25100 y ppb 100 SW-S&6 6010

299-W22-12 Calcium, littered 12/14/88 28000 Y ppb 100 SW-84_ 6010

299-W22-12 Chtoride 3116187 7360 ppb ErA 300.0

299-1422-12 ChLoride 5/28/87 6160 ppb EPA 300.0

299-W22-12 ChLoride 8/18/87 6250 ppb EPA 300.0

299-W22-12 Chloride 8124188 6180 _ EPA 300.0

299-V22-12 Chloride 12116188 5900 PlPb EPA 300.0 =E
-1-

299-W22-12 Chloride 5117190 5600 570 ppb EPA 300.0
!

>299-V22-12 Chloride 6/19/92 3800 1280 ppb 200 ASTM D-432T-88 m
r_) -o

! !

u1 c_

to
299-V22-12 Gross alpha 3116/87 2 1 pCilL o

299-W22-12 Gross alpha 5/28/87 2 1 pCi/L

299-W22-12 Gross alpha 8118187 2 1 pCi/L

299-w22-12 Gross alpha 5117190 2 1 pCt/L

299-W22-12 Gross alpha 5117190 2 1 pCt/L

299-W22-12 Gross beta 3/0&/86 10 3 pC:ilL

299-V22-12 Gross beta 6130186 7 2 pCt/L

299-W22-12 Gross beta 1/19/87 pCI/L

299-W22-12 Gross beta 3116187 8 4 pCtlL

299-W22-12 Gross beta 5128187 • 3 pCt/L

299-W22-12 Gross beta 5128187 7 2 pCilL

2_-M22-12 Gross beta 8118187 • 2 I£tlL

Z_-WZZ-1Z Gross beta 8118187 7 4 pCi/L

299-V22-12 Gross beta 11101187 6 2 pCtlL

299-1/22-12 Gross betm 2122188 T 2 pCI/L
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299-W22-12 Gross beta 9/27/88 5 2 pCt/L

29Q-W22-12 Gross beta 5117/Q0 10 3 I_i/L

299-W22-12 Gross beta 5/17/90 10 3 pCt/L

299-W22-12 Nitrite 3104186 3 1 ppm

299-W22-12 Nitrite 6130186 5 1 Pm

299-V22-12 Nitrate 1119/87 ppb EPA 300.0

299-W22-12 Nitrate 3/16/87 3920 _ EPA 200.0 =E
-1-

i 299-W22-12 Nitrate 5/28/87 3320 ppb EPA 300.0 c'_
I

i 3>299-W22-12 Nitrate 5/28/87 35_) ppl) EPA 300.0 r_

,r_299-W22-12 Nitrate 8/18/87 3040 ppl) EPA 300.0 ,o
°_29Q-W22-12 Nitrate 8/18/87 3060 ppb EPA 300.0 o_

2_P-1_.2-12 Nitrate 11/01/87 2810 ppb EPA 300.0 c:)

299-W22-12 Nitrate 2/22/88 2770 ppb EPA 300.0

299-w22-12 Nitrate 8/24/88 2280 1,qpb EPA 300.0

ZQg-W22-12 Nitrate 9/27/88 2500 U ppb EPA 300.0

299-V22-12 Nitrate 12/14/88 2400 _ EPA 300.0

299-W22-12 Nitrate 5/17/90 1300 148 _ EPA 300.0

299-1422-12 Nitrate 5/17/90 1400 157 ppb EPA3OQ.O

299-W22-12 Nitrate 6/19/92 2000 1130 ppb 200 ASTND-&327-88

29Q-W22-12 Sodtcm 12114/90 18 ppb 300 SV-8466010

299-V22-12 Sodium, filtered 8124168 19900 Y _ 300 SV-84_6010

299-W22-12 Sodium, fittered 12114188 18500 Y Rub 300 SV-84_ 6010
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Well Constituent Name Collect Date Result Error Filtered Qualifier Units ClWL Method Name
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299-W22-12 Specific conductance 3116/87 244 umhos

2_P-W22-12 Specific conductance 5128187 283 _os

299-W22-12 Specific conductance 8/;8/87 258 tmhos

299-V22-12 Specific conductance 8/24188 228 umhos

299-V22-12 Specific conductance 12114/88 1208 umhos

299-_2-12 Specific con(k_tance 5/16/90 312 umhos

i 299-V22-12 Specific conductance 5/17190 298 31 _u_os ASTMD-I125-A
299-g22-12 Specific conductance 12114190 277 _hes

2Q9-W22-12 Specific conductance 6119/92 231 uuhos 1 Probe, Conductivity =_
c-)
i

i 3> r_
r_ -_
, 299-W22-12 Strontium, filtered 8124188 136 Y ppb SW-8466010 ,

299-k_2-12 Strontium, fi (tared 12/14/88 126 Y _ Sl/-84_ 6010 o__)
o

299-V22-12 Stront |um-QO 3/04/86 -O 1 U pCi/L

299-W2Z-12 Stront |um-qO 6130186 -0 1 U pC|/L

299-1_22-12 Stront |tm-90 1/19/87 pCt/L

299-V22-12 Stront |um-QO 8/18/87 0 1 U pCt/L

299-W22-1Z Stront |urn-90 2/22/88 0 1 U pCilL

299-V22-12 Stront ium-90 9/27/88 -0 1 U pCi/L

299-W2Z-12 Stront|um-90 12/14/90 0 1 U pCl/L 5 ITAS St-90

299-V22-12 Sulfate 3/16/87 2060C ppb EPA300.0
299-W22-12 Sulfate 5/28187 19900 pl_ EPA300.0

299-W22-12 Sulfate 8/18/87 18900 ppb EPA300.0

299-V22-12 Sut fate 8/24/88 21600 ppb EPA300.0

299-W22-12 Sulfate 12/14/88 18500 I_b EPA300.0

299-W22-12 Sulfate 5117190 18000 1800 _ EPA300.0

, i ii
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299-t/22-12 Sulfate 5117/90 18300 1830 pqPb EPA 300.0

299-V22-12 Sulfate 6/19/92 15000 14500 _ 500 AST. D-4327-88

299-W22-12 Tritium 3104/86 76100 5430 I_ilL

299-W22-12 Tritium 6/30/86 519 1700 U pC|IL

29Q-V_2-12 Tritium 1/19/87 pCt/L

299-V22-12 Tritium 5128/87 17800 2200 p(:i/L

299-V22-12 Tritium 8118187 33600 1990 pCilL _."1-
299-W22-12 Trit|um 11101187 26900 1580 I_ilL c-_

O

3_299-id22-12 Tritium 2/22/88 25200 2130 pCi/L r_

,_299-W22-12 Tritium 9/27/88 20100 1750 pCi/L ,
co c)

299-W22-12 Tritium 12114190 14000 1167 pCi/L 500 ITAS N-3 (_
_o

299-V22-12 Tritium 6/19/92 97100 7239 pCi/L 500 ITAS N-3 o

2Q9-V22-12 Uranium 8118/87 1 0 pCilL

2_-V22-12 Uranium 2/22188 1 0 pCtlL

299-W22-12 Uranium 9/27/88 1 0 pCJ/L

299-W22-12 Uranium 12/14/90 1 0 _ 1 ITAS Gross U

299-W22-12 Vanadium, filtered 8/24188 25 Y ppb 30 SM-84_ 6010

299-U22-12 Vanadium, filtered 12114188 19 Y plub 30 SV-84_ 6010

299-V22-12 Zinc 12114190 U Iqub 10 SW-84_6010

299-V22-12 Zinc, filtered 8124188 5 Y U ppb 10 SM-84_ 6010
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10/26/93 Groundmter Watt Resutts for the 216-S-26 Crib Page 8
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299-W22-12 Zinc, ftttered 12114/88 45 Y ppb 10 SW-8466010

299-W22-12 pH 3/16/87 8

299-V22-12 pH 3/16/87 8
299-V22-12 1344 5128/87 8

299-W22-12 pH 5/28/8F 8
299-V22-12 pH 8/18/8F 6

299-1_22-12 pil 8118187 8 :[:
299-V22-12 pH 8124188 8 (-_

I

3>299-W22-12 pll 8/2&/88 8 rr_

_,z99-vaZ-lZ _ 12/14/88 8 _,
o

_Z99-V22-12 pN 5/17/90 8 0 c_

299-v22-12 pll 5117/90 8 (:::)
299-VC_2-12 pal 12/14/90 8

299-1R2-12 pH 6119192 8 0 Probe, pN

299-W22-20 8mrfum 3102188 103 ppb

299-w22-20 Barium 10103191 48 T _ 20 SV-S&66010
299-W22-20 Barium 1/07/92 130 18 pqpb 20 sv-a&66010

299-V22-20 Barium, fittered 3102/88 55 Y PFb 20 sV-ad;66010
299-V22-20 Barium, flttered 8124188 55 Y pqpb 20 sW-ad;66010

299-1d22-20 Barium, fJttered 12/14/88 &3 Y _ 20 SV-8466010

299-V22-20 Barium, filtered 2/21/90 49 6 T ppb 20 SU-8/,66010

299-V22-20 Barium, ftttered 1107/92 52 7 T _ 20 SW-84_6010
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Welt Constituent Name Correct Date Resutt Error Fittered Ouetifier Units ClIQL Method Name

299-W22-20 Calcium 3102/88 88200

299-W22-20 Calcium 10103191 83000 _ 100 SW-8_ 6010

299-W22-20 Catcium 1107192 92000 ppb 100 SW-846 6010

_ 299-V22-20 CaLcium, f_ ttered 3102188 89200 Y ppb 100 SW-8_6 6010

299-W22-20 Caicfum, filtered 8/24/88 89_00 Y pl_ 100 SW-8/_ 6010 =[:
299-W22-20 CaLcium, fi ttered 12/14/88 97600 Y _ 100 SW-846 6010 o

I

_)299-la22-20 Calcium, ftttered 2/21/90 76300 9790 Y ppb 100 SW-846 6010 m
' 299-W22-20 Catcium, fi ttered 1/07/92 88000 Y ppb 100 SW-8/_ 6010 ,

w-, c:)

_o
o

299-V22-20 Chtortde 5/28/87 29"100 _ EPA 300.0

29q-W22-20 chtortde 8/18/87 30500 ppb EPA 300.0

299-W22- 20 chtortde 12/09/87 44900 I_b EPA 300.0

2qq-W22-20 Chtortde 3/02/88 33200 ppb EPA 300.0

299-W22-20 chloride 8124188 26700 PI_ EPA 300.0

299-1422-20 Chloride 12114188 25900 PI_ EPA 300.0

299-1t22-20 Chtoride 2/21/90 25800 2650 _ EPA 300.0

299-1122-20 Chtoride 1/18/91 22 ppm PIlL Anions

299-V22-20 Chloride 4/01/91 21 ppm PilL Anions

299-u_2-20 Chtor(de 6/18/91 24 ppm PNL Anions

29q-W22-20 Chloride 9/04/91 25 PI_ PIlL Anions

299-V22-20 Chloride 12/04/91 25000 8+;20 ppb 200 ASTII D-4;327-88

299-W22-20 Chtortde 1107192 30000 10100 _ 200 ASTIqD-4;327-88

299-1+22-20 Chloride 5/12192 24000 8080 _ 200 ASTIqD-4327-88

299-W22-20 Chloride 8119/92 26000 8750 _ 200 ASTII 0-4327-88



I
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Matt Constituent Name Cottect Date ResuLt Error FiLtered Ouatifier Units CI_L Method Name
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299;,V22-20 Gross at =ha 5128187 16 5 pCilL

299-1,'22-20 Gross al =ha 8118187 11 5 pCi/L

2QQ-W22-21) Gross at _ha 12109187 16 6 pCilL

299-W22-20 Gross at =ha 2121190 12 4 pCi/L

L_9-EC_Z-20 Gross a| =ha 8106190 4 2 U pCi/L 4 SM-aA6 9310, Alpha

299-W22-20 Gross at =ha 10116190 6 2 pCi/L & SW-846 9310, ALpha

2Qg-w22-20 Gross eL =ha 1/18/91 22 9 I_i/L 4 SW-846 9310, ALpha

299-k_2-20 Gross at=ha &/01/91 5 2 pCflL & SW-84_ 9310, Alpha

299-W22-20 Gross at =ha 6/18/91 8 5 pCi/L 4 sw-a&6 9310, Alpha =E:

209-W22-20 Gross aL=ha 9104/91 3 2 pCi/L & SM-8_ 9310, ALpha (-_"1-
!

3> 299-WZ2-20 Gross at_=ha 10/03/91 4 2 pCi/L 4 W-84_ 9310, Alpha r,'t
' 209-k122-20 Gross at =ha "')/04/91 11 5 pCtlL & SW-846 9310, ALpha ,

w-, o
_-" 299-W22-20 Gross aL_=ha 5112192 49 27 pCilL 4 SV-846 9310, ALpha (_

299-VC_2-20 Gross at =ha 8119192 7 3 pCilL 4 SW-aA6 9310, ALpha U:)o

299-1422-20 Gross at =ha 11117192 8 6 pCi/L 4 SW-846 9310, ALpha

299-i422- ZO Gross beta 3/04/86 53 7 pCi/L

299-1422-20 Gross beta 4129186 &3 6 pCilL

2_-I_L2- ZO Gross beta 7131186 40 6 pCt/L

29q-t422-20 Gross beta 10130186 44 7 pCi/L

299-V22-20 Gross beta 1126187 41 6 pCilL

29Q-W22-20 Gross beta 5128187 43 6 pCi/L

299-W22- 20 Gross beta 5128/87 && 8 pCi/L

299-W22- 21) Gross beta 8/18/87 36 10 pCi/L

299-W22- 20 Gross beta 8118/87 37 6 IX:ilL

299-1422- 20 Gross beta 12/09187 33 5 pC:tlL

299-W22-20 Gross beta 12109187 43 12 ISCi/L

299-kl22- 20 Gross beta 2122188 31 5 pCtlL

299-V22-20 Gross betm 9/28/88 32 5 pCt/L
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299-W22-20 Gross beta 2121190 20 4 pCilL

299-W22-20 Gross beta 8106190 21 4 pCi/L 8 SW-846 9310o Beta

299-W22-20 Gros8 beta 10/16/90 35 5 pCi/L 8 SW-846 9310, Beta

299-W22-20 Gross beta 1/18191 51 7 pCi/L 8 SW-846 9310, Beta

299-1422-20 Gross beta 4101191 30 5 pCi/L 8 SW-846 9310, Beta

299-W22-20 Gross beta 6118191 -6 3 U pCi/L 8 SW-t146 9310, Beta

299-U22-20 Gross beta 9/04/91 37 6 pCi/L 8 SW-846 9310, Beta

299-W22-20 Gross beta 10/03/91 36 5 pCi/L 8 SW-846 9310, Beta

299-W22-20 Gross beta 1210/,191 26 4 pCi/L 8 SN-846 9310, Beta =E:
299-kr22-20 Gross bets 5112192 66 14 pCi/L 8 SW-846 9310, Beta c_

!

3> 299-W22-20 Gross beta 8/19/92 34 5 pCi/L 8 SW-tl/_ 9310, Beta r_
I_) -T3

--299-1422-20 Gross beta 11/17/92 38 6 pCi/L 8 SW-846 9310, Beta ,
r_) o_tD

o

i 299-W22-20 Nitrate 5128187 123000 ppb EPA 300.0
299-W22-20 Nitrate 8/18/87 131000 pplb EPA 300.0

299-W22-20 Nitrate 12109187 131000 Rob EPA 300.0

_ 299-U22- 20 Nitrate 2122188 122000 Rob EPA 300.0

i 299-W22-20 Nitrate 3/02188 124000 ppb EPA 300.0

299-U22-20 ii trate 8/24188 199000 ppb EPA 300.0

29@-IJ22-20 il trate 9/28188 132000 ppb EPA 300.0

ZgQ-WZZ-ZO it tra_.e 12114188 140000 pplb EPA 300.0

299-W22-20 Nitrate 2121190 142000 14300 ppb EPA 300.0

299-W22-20 Nitrate 1/18/91 122 ppm PNL Anions

2qJ_-W22-_) Nitrate 4101191 132 ppm PNL Ant ons

299-W22-20 Nitrate 6118/91 136 pc= PIlL Anions

299-W22-20 Nitrite 9106191 136 ppm PIlL Anions

299-U22-20 Nitrate 10/03/91 1&5000 _ 200 EPA Method 300.0

299-V22-21) Nitrate 12104191 28000 15800 ppb 200 ASTIqD-4327-88

299-V22-20 Nitrate 1107/92 110000 61900 ppb 200 ASTIqD-4327-88

t •
|
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299-1/22-20 Nitrate 5/12/92 100000 56300 ppb 200 ASTM D-4327-88

299-1422-20 Nitrate 8/19/92 120000 67500 PI_ 200 ASTN D-4327-88

299-W22-20 Setenium 3102188 14 ppb

299-W22o20 Set_ntua 1/07/92 10 U _ 10 SW-846 T/'40

299-W22-20 Selenium, tittered 3102188 8 Y _ 10 N-846 7740 _::

299-W22-20 Seteniua, fitterea 1107/92 10 Y U ppb 10 N-846 ?740 c_'_-
3>

o
! c_2_-W22-20 Sodium 3102188 54600 ppb c_

299-1422-20 Sodium 10/03/91 52000 ppb 300 St/-846 6010 o

299-W22-20 Sodium 1/07192 56000 ppb 300 N-8466010

299-W22-20 Sodium, tittered 3102/88 53500 Y ppb 300 SW-8466010

299-W22-20 Sodium, filtered 8124/88 55600 ¥ ppb 300 SW-SA6 6010

299-_2-20 Sodium, filtered 12114188 48900 Y ppb 300 SW-8_ 6010

299-W22-20 Sodium, filtered 2/21/90 53400 5980 Y ppb 300 W-8_6010

299-W22-20 Sodium, fittered 1107192 55000 ¥ ppb 300 SW-8466010

299-k72-20 Specific conductance 5/28/87 825 _os

Z99-W22-20 Specific conductance 8118/87 783 _os

2_-W22-20 Specific conductance 12/09/87 658 uuhos

299-W22-20 Specific conductance 3/02188 320 tmhos

_-WZ2-20 Specific conductance 8124/88 679 tmlhos

299-W22-20 Specific conductance 12114188 1815 umhos
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299-W22-20 Specific conductance 2/21/90 659 _m_os

299-W22-20 Specific conductance 2/21/90 841 86 _hos ASTMD-IlZS-A

Z99-U22-20 Specific conclucte_ce 8106/90 91T _d_os

299-U22-20 Specific conductance 10/16/90 872 _hos

i 299-U22-20 Specific conductance 1118191 820 _mhos
_i 299-U22-20 Specific conductance 4/01/91 871 _d_os

i 299-W22-20 Specific conductance 6/18/91 970 mime 1 Probe, Conductivity

299-W22-20 Spec|fic conductance 9106191 875 mhos 1 Probe, Conductivity

299-W22-20 Specific conductance 10/03/91 900 tilhos 1 Probe, Concluct|vity _:

299-W22-21) Specific conductance 12/06/91 808 Lmhos 1 Probe, Conduct|vity -I-c._
!

:_>299-U22-20 Specific conductance 1/07/92 893 Lmllos 1 Probe, Conductivity rrlr_

' 299-U22-20 Specific conductance 5112192 871 _hos 1 Probe, Conductivity -o,
'-" C)
_Z99-W22-20 Specific conductance 8/19/92 876 clhos 1 Probe, Conductivity c_

299-W22-20 Spec|f|c conductance 11/17/92 790 _hos 1 Probe, Conductivity C)taD

299-W22-20 Stronthm 3102188 402 ppb

299-M22-20 Strontium, flttered 3102188 399 Y ppb SU-846 6010

299-_22-20 Strontium, littered 8124/88 420 ¥ ppb SW-8466010

299-10.2-20 $trontitill, f|ttered 12/14/88 390 T l_b St#-846 6010

299-V22-20 Strontium, f|ttered 2/21/90 394 48 V ppb SW-846 6010

299-1d22- 20 Stront ilia-90 3104/86 0 1 U pCi/L

299-U22-29 Stront | ua-90 4129186 1 1 U I_|IL

299-U22-20 Stront |tin-g0 7/31/86 0 I U pCilL

Z99-UZZ-20 Stront |_t-90 10130186 0 I U I_|IL

Z99-1d22- 20 Stront |_m-90 1126187 1 1 pC|/L



i
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299-W22- 21) Stront iua-90 8/18/87 -0 1 U pCilL

299-W22-20 Stront iwn-90 2/22/88 -0 1 U pCi/L

299-W22-20 Stronticm-90 9/28/88 - 1 1 U pCi/L

299-W22-20 Stront twn-90 2/21/90 -0 1 U pCi/L

299-V22-20 Stront ium-90 2/21/90 -0 1 U pCi/L

299-U22-20 Su[ fate 5/28/87 169000 PI_ EPA 300.0

299-V22-20 Sat fate 8118/87 1713000 ppb EPA 300.0 :_-I-
299-1422-20 SuLfate 12/09/87 170000 _ EPA 300.0 c-_

I

3> 299-V22-20 SuLfate 3102188 167000 ppb EPA 300.0 r_r_ -T3
' 299-W22-20 SuLfate 8/24/88 143000 ppb EPA 300.0 ,w-. o

_n 299-W22-20 SuLfate 12/14/88 139000 ppb EPA 3_0.0
Lo

299-W22-20 Sut fate 2121190 151000 15100 ppb EPA 300.0 o

299-W22-20 SuLfate 1/18/91 157 ppm PtlL Anions

299-V22-20 SuLfate 4/01191 156 ppm PNL Anions

299-W22- 20 Sut fate 6118191 161 ppm PtiL An|ons

299-V22-20 SuLfate 9/06/91 155 pTI PIlL Anions

299-M22-20 Sulfate 12/06/91 150000 145000 _ !;00 ASTM D-&327-88

299-W22-20 SuLfate 1/07/92 160000 135000 plpb 500 ASTM D-&327-88

299-W22-20 SuLfate 5112192 130000 125000 ppb 500 ASTN D-t327-88

299-M22-20 SuLfate 8/19/92 150000 145000 luqPb 500 ASTR D-&327-88

299-W22-20 Tritiuu 3104186 726000 37800 pC;tlL

299-U22-20 Trittua 4129/86 747000 38900 pCtlL

299-U22-20 Tritium 7/31/86 605000 32300 IX:ilL

299-M22-20 Trititm 10130186 362000 20100 pCJlL

299-V22-20 Tritium 1/26/87 268000 1/,800 pCi/L

299-V22-20 Trt tim 5128/87 262009 1&300 pCIIL
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299-t422-20 Tritiuu 8/18/87 258000 13100 pCi/L

299-V22-20 Trtttul 12/09/87 233000 17200 pCI/L

299-w22-20 Trftican 2/22/88 200000 14900 I_t/l

299-1_2-20 Tritica 9/28/88 193000 14300 F(:i/L

299-l_2-20 Tritium 2121190 216000 16000 pCi/L

299-Y22-20 Tritium 8106190 246000 18120 p(:i/L 500 ITAS H-3

299-Y22-20 Tritium 10116/90 275000 20200 pCt/L 500 ITAS H-3

299-V22-20 Tritium 1/18/91 247000 18170 pC:ilL 500 ITAS H-3

299-V22-20 Tritium &/01/91 310000 227'10 p(:t/L 500 ITAS H-3 =E:
-r-

299-V22-20 Trttium 6/18/91 286000 20980 pCf/L 500 ITAS H-3 c-_
I

3> 299-Y22-20 Tritium 9104191 295000 216_0 luCIIL 500 ITAS H-3 r_
r_) -c3
' 299-U22-20 Tritium 10/03/91 277000 20300 IX:ilL 500 ITAS H-3 ,

w-, c)
c_ 299-Y22-20 Tritium 12/04/91 265000 19520 pCi/L 500 ITAS H-3 c_

_o
299-W22-20 Tritium 5/12/92 187000 13780 pCtlL 500 [TAS H-3 c_

299-U22-20 Tritium 8/19/92 286000 21020 pCI/L 500 ITAS N-3

299-br22-20 Tritium 11117/92 225000 16520 pCl/L 500 iTAS H-3

299-V22-20 Uremium 1126187 5 1 pCIIL

299-Y22-20 Uranium 811818? 4 1 pCI/L

299-V22-20 Uranium 2/22/88 ? 2 pCI/L

299-V22-20 Uranium 9128/88 6 2 pCtlL

299-V22-20 Uranium 2121190 7 2 IX:ilL

299-V22-20 Urantum 2/21/90 7 2 pCt/L

299-V22-20 Urantum 8/06/90 12 4 ppb 1 ITAS Gross U

299-W22-20 Uranium 6/18/91 10 3 ppb 1 iTAS Gross U

299-id22-20 Uranium 9/04/91 12 & ppb 1 iTAS Gross U

299-M22-20 Uranium 10/03/91 6 2 Iq_ 1 iTAS Gross U

2g_-tO_2-20 Uranium 5/12/92 12 3 I_b 1 ITAS Gro6sU

299-U22-20 Uranium 8/19/92 8 1 pplb 1 ITAS Gross U

i

II
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Wet| CormtituL,nt Name CoLLect Date ResuLt Error Fittered Ouatifier Units CImL Method Name
........ ... ......... °°.-° .............................

2_-V22-20 Uranium 11/17/92 8 2 ppb 1 ITAS Gross U

2_-V22-20 Vanadium 3102188 21 ppb
2_-W22-20 Vanadium 10103191 30 U ppb 30 SW-8/_d)IO

2_-W22-20 Vanadium 1/07192 39 5 ppb 30 SW-8_ 6010

299-W22-20 Vanadium. filtered 3102188 8 Y _ 30 SW-S&66010 =E:
-r

299-V22-20 Vnrmd|um. f||tered 8124188 19 Y ppb 30 SW-8_ 6010 o
I

3:'2Q Q-W22-20 Vim_l|um, f||tered 12114188 12 Y ppb 30 SV-8_ 6010 r_
-o

r_ pl_ 30 SW-84_)10 0
' 29q-W22-20 Vanadium, fittered 2/21/90 16 4 Y C)

"J2_-W22-20 Vanadium, ftttered 1107/92 30 Y U ppb 30 SU-84_ 6010 o_o

299-W22-20 Zinc 3102188 11 ppb
2_-W22-20 Zinc 10/03/91 10 U ppb 10 SW-8/_ dd)lO

299-1_22-20 Zinc 1107192 54 7 ppb 10 SV-84& _10

2_-V22-20 Zinc, littered 3102188 5 Y U pldb 10 SV-84_6010

299-W22-20 Zinc, fttterecl 8124188 8 Y ispb 10 SV-S&66010

2QQ-V22-20 Zinc, fittered 12/14/88 31 Y pt)b 10 SU-St_6010

29Q-v22-20 Zinc, littered 2/21/90 5 ] Y U pldb 10 SU-84_)10

2_-V22-20 Zinc, ftttered 1107192 13 2 Y ppb 10 SW-8_6010

299-U22-20 pll 5128187 7
299-W22-20 pH 5128187 8

2_-V2Z-ZO pll 8/18187 5
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Uett Constituent Name Correct Date Resutt Error Fittered Quetifier Units _ Iqethodiiw

Z99-U22-20 pig 8118187 8

299-W22-20 pll 12109187 7

299-V22-20 I_ 12/09/8_ 8
Z99-W22-20 pll 3102188 7

Z99-VZ2-ZO pH 3102188 7

299-W22-20 pN 8124188 7
299-V22-20 pll 8124188 8

299-V22-20 pll 12114/88 8

299-1_.2-20 i0_ 12114188 8 :_:
-r-

299-V22-20 pH 2121190 8 0 (-_
!

_299-W22-20 I_ 2121190 8 r_1%3 -lo
' 299"U22"20 pX 8106190 8

'-" 0
C°299-W22-20 pN 10116190 8 o'_

299-W22-20 i_1 1/18/91 7 o

299-U22-20 pll 4101191 7

299-W22-20 p14 6118191 9 0 Probe. pH

299-U22-20 pll 910&191 Z O Probe, 1311
Z99-WZZ-ZO pll 10103191 7 0 Probe, pH

299-N22-20 I_ 12104191 7 0 Probe,

299-V22-20 pN 1/07192 7 0 Probe, pll

299-V22-20 pll 5/12/92 8 0 Probe, pn

299-U22-20 pN 8119192 8 0 Probe, pll
_x;/9-W?_.-LM) pH 11117192 8 0 Probe, pll

299-V22-21 Barium 1109192 44 6 ppb 20 SV-8_66010
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Wett Constituent Name Cottect Date Resutt Error Fittered Ouatifier Units CROL IqethodName

299-W22-21 Barfum, f! [tered 1109192 27 4 Y plob 20 SV-846 6010

299-V22-21 Cmtctcan 1109192 32000 ppb 100 SV-8&6 6010

299-M22-21 Catclum, fittered 1/09/92 30000 Y _ 100 SV-8_ 6010

-r"
299-W22-21 Chtoride 1/09/92 5600 1880 _ 200 ASTND-4327-88 (-s

!
3:, rrl
r_) -T3

i !
0

_o299-W22-21 Gross atpha 3/0&/80 16 3 I_ilL o_
tO

299-M22-21 Gross a[lOha 5122/86 28 5 pCilL o
2QQ-V22-21 Gross alpha T/30186 23 5 pCf/L

29Q-M22-21 Gross alpha 10130/86 23 4 p(:ilL

299-M22-21 Gross alpha 1126187 16 3 IX;ilL
299-V22-21 Gross atpha 5117187 15 3 pCi/L

299-1J22-21 Gross alpha 9/17/87 19 6 pC:ilL

299-M22-21 Gross alpha 12101/87 16 3 pCi/L

299-1d22-21 Gross alpha 2122188 16 3 pCi/L

299-V22-21 Gross aLpha 9128188 12 3 pCI/L

299-kl22-21 Gross alpha 1/09/92 21 6 pC|IL 4 SM-SA69310, ALpha

299-M22-21 Gross beta 3104186 221 23 pCt/L

299-W22-21 Gross beta 5/22/86 181 19 pCIIL

Z_-t/22-21 Gross beta 7'/30186 213 23 pC|lL

299-1a22-21 Gross beta 10130/86 233 24 pCtlL

299-M22-21 Gross beta 1/26/87 226 24 pCt/L

rP
ii ii i
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299-W22-21 Gross beta 5117/87 180 19 pCt/L

299-V22-21 Gross beta 9/17/87 198 21 pCi/L

299-N22-21 Gross beta 12/01/87 185 20 pCt/L

299-W22-21 Gross beta 2/22/88 170 18 pCi/L

299-W22-21 Gross beta 9/28188 164 18 pCi/L

299-W22-21 Gross beta 1/09/92 131 13 pCI/L 8 $1d-84_10, Beta

I
299-V22-21 Nitrate 3104/86 13 2 ppm =s:

-r-
! 299-W2Z-21 Nitrate 5/22/86 13 2 ppm

1 '3>299-V22-21 Nitrate 7/30/86 14 3 ppm mr_
' 299-U22-21 Nitrate 10/30/86 13700 ppb EPA 300.0 -z3,

o299-W22-21 Nitrate 1/26/87 14200 ppb EPA 300.0 c_
_o

299-W22-21 Nitrate 5/17/87 14000 ppb EPA 300.0 o

299-U22-21 Nitrite 9/17/87 13000 _ EPA 300.0

299-N22-21 Nitrate 12/01/87 11200 ppb EPA 300.0

299-W22-21 Nitrate 2/22/88 35300 pqpl) EPA 300.0

299-W22-21 Nitrate 9/28/88 12700 pqpb EPA 300.0

299-W22-21 Nitrate 1/09/92 4000 2250 ppb 200 ASTIq D-4327-88

299-W22-21 Setentum 1109192 10 U ppb 10 SW-846 7740

299-V22-21 Selenium, littered 1109192 10 T U ppb 10 SV-84_ Tr40

299-V22-21 Sodium 1109/92 28000 pqub 300 SM-84_ 6010



I
B ! •
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WeLL Constituent Ime CoLLect Date ResuLt Error FiLtered QuaLifier Units ] I_thodhse
....... ....... ............ ..... ........ ........ .. ...................... ° .......... ..°. .. ...... . ....... ...... ........_...........

2gg-W22-21 Sodiua, ftttered 1109192 27000 Y PI_ 300 SW-8466010

299-W22-21 Specific conductance 1/09/92 360 umhos 1 Probe, Conductivity

299-V22-21 Stront |_n-90 3/04/86 0 1 U pCi/L

299-V22-21 Stront icm-go 5/22/86 0 1 U PCi/L

2QQ-W22*21 St ront t us-gO 10130186 0 1 U pCi/L _:
_ ::Z:

299-10.2-21 St ront t can-gO 1/26/87 1 1 pC i/L c-)

:3) 299-U22-21 Stronticm-gO 9/17187 1 I U pCi/L 'r_qr_

' 29Q-V22-21 Stront i tall-go 2122/88 -0 1 U pCilL -o
o

_-" 299-W22-21 Stront trail-go 9128/88 -0 1 U PCi/L

_ 0

299-W22-21 Sulfete 1/09/92 21000 20300 ppb SO0 ASTM D-&327-M

29q-W22-21 Tritium 1109192 76000 5729 PCilL 500 ITAS H-3

299-V22-21 Urmitm 1126187 15 6 pCtlL

299-V22-21 Uranlcm 5/17181 20 6 pCilL

209-V22-21 Urm|us 9117187 20 6 pCi/L

299-W22-21 Urmfuu 12/01/87 23 7 pCI/L

299-V22-21 Ursnius 1109/92 30 8 Iq_k) 1 ITASGrossU

299-V22-21 Vunudlus 1109/92 38 5 ppb 30 SV-84_ 6010
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Welt CormtJtuent Name Collec_ Date Result Error Ft(tered Ouaiffier Units CIt_L Nethodmlle

299-t/22-21 Vnnmltum, ftt_ered 1109/92 30 Y U _ 30 W-8_66010

299-W22-21 Ztnc 1109/92 13 2 _ 10 W-8/_6 6010

299-1422-21 Zinc, filtered 1/09/92 10 Y U plab 10 SW-84_6010

-I-
299-U22-21 pff 1109192 8 0 Probe, pit _-_

!

3> r_
r_) "T3

! !

r_ c)
r_ cy_

_)
c:)

299-1/22-7 Nltrmte 3/26186 6 ppm

Z99-b_2-7 N(trate 11/06/86 1350 _ EPA 300.0

299-1/22-7 Nitrate 1126/87 1620 _ EPA 300.0

299-kl22-7 Nitrate 9/!7/87 2500 U ppb EPA 300.0

299-t/22-7 Nitrate 212Z/88 2500 U I_b EPA 300.0

299-1/22-7 Nitrate 9/27/88 2500 U _ EPA 300.0

299-1/22-7 Stronttup-90 1/26/87 0 1 U pCi/L

zgq-tR2-? Strontium-qO 9117/87 -1 6 U pCIIL

299-1/22-7 Strontltau-90 2122188 -0 I U pCtlL

299-t/22-7 Strontttm-gG 9/27/88 1 1 pCt/L

Z99-W22-7 Tritium 3126186 370000 pCIIL

299-5122-7 Tritium 11/06/86 341000 pC:ilL
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_P9-_2-7 Tritium 1/26187 412000 20800 pCifL

299-5122-7 Tritium 9/17/87 3&&O00 17400 pCi/L

299-U22-7 Tritium 2/22/88 364000 26800 pCt/L

299-1422-7 Tritium 9/27188 335000 24700 pC|/L

299-U22-7 Uranium 1/26/87 1 0 pCI/L

299-U22-7 Uranium 9117/87 1 0 pCt/L

299-U22-7 Uranium 2122/88 1 0 pCt/L _:

299-U22-7 Urmtum 9127188 1 1 pCilL c_:z:
3:, i
r_) rrl

i "T3
I%) ic)

c)

299-1__3-9 Chtortde 4/06/90 2700 277 ppb EPA 300.0

Z99-W23-9 Chtoride 11/25/91 3300 1110 ppb 200 ASTIqD-4327-88

299-W.3-9 Chloride 4127/92 4800 1620 ppb 200 ASTIqD-432Y-88

299-U23-9 Gross alpha 1107186 9 2 pCtlL

299-W23-9 Gross alpha 2107/86 10 2 pCilL

L_P9-1_3-9 Gross otpha 3/10/86 14 3 pC|IL

299-k_-9 Grou alpha &/08/86 22 4 pCt/L

299-U23-9 Groee alpha 5107/86 31 6 pC|/L

299-1_3-9 Groes alpha 6/05186 22 4 pCt/L

299-U23-9 Orc.m alpha 7/08/86 19 4 pCt/L

299-1423-9 Gross mtpho 9103186 31 6 pClIL

299oUZ3-9 Gross aLpha 11/06/86 38 8 pCi/L

299-U23-9 Gross otphe 11125186 59 11 pCt/L

299-U23-9 Gross alpha 12/10186 59 11 pC:ilL
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299-1423-9 Gross alpha 1106187 33 7 pC|IL

299-1423-9 Gross alpha 2/11187 48 9 pCt/L

299-1423-9 Gross mtphm 3/13/87 39 7 pCi/L

299-1423-9 Gross alpha &/19/87 24 5 pCIIL

299-1423-9 Gross otpho 5/10/87 33 6 pCi/L

299-U23-9 Gross mtpho 6109187 27 S pCilL

299-V23-9 Gross otphm 7/24187 27 5 pCJ/L

299-1423-9 Gross otphe 8/19/87 14 3 pC|IL

299-kl23-9 Gross alpha 9/16/87 24 5 pCilL -I--
299-Vl23-9 Gross alpha 10113187 19 4 pC|/L c-s

I

r_299-V23-9 Gross alpha 11117187 17 4 pCilL r_
' 299-1423-9 Gross alpha 12/11/87 22 4 pCJ/L ,r_) o

J:'299-U23-9 Gross alpha 1119/88 26 S pCt/L o_

299-1d23-9 Gross alpha 2117188 19 4 IX:ilL o

299-1423-9 Gross alpha 3/18/88 23 5 pCt/L

299-W23-9 Gross etphn 4/11/88 19 4 pCt/L

Z99-V23-9 Gross otpho 5/09188 19 4 pCIIL

299-V23-9 Gross otphm 6/15/B8 20 4 IX:IlL

299-1_.3-9 Gross alpha 7113188 20 4 pCilL

299-I_.3-9 Gross alpha 8112188 18 & pClIL

299-V23-9 Gross etphm 9108188 19 4 pC|IL

299-V23-9 Gross mLphe 10/18/88 21 & pCtlL

299-V23-9 Gross alpha 11103188 18 & p(:ilL

299-VR3_9 Gross mtphm 1105189 57 10 . pCtlL

299-W23-9 Gross alpha 1111189 26 6 pCtlL

299-4123-9 Gross alpha 2123189 27 7 pCIIL

299-W23-9 Gross alpha 3110189 28 6 pC|/L

299-V23-9 Gross alpha 10/06189 &9 10 pCI/L

299-V23-9 Gross mtphm 4106190 19 5 pCtlL

!
q ;

ii
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WeLL Constituent IIm CoLLect Date ResuLt Error FiLtered OuaLifter Units C3KJL Nethod Name
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299-M23-9 Gross betm 1/07/86 5 2 pC|/L

299-U23-9 Gross beta 2/07/86 7 2 pCt/L

299-W23-9 Gross beta 3110/86 6 2 pC|/L

299-W23-9 Gross beta 4/08/86 6 2 pC:ilL

299-W23-9 Gross beta 5/07/86 11 3 pCi/L

299-U_3-9 Gross beta 6/05/86 9 3 pCilL

2_9-1_3- 9 Gross beta 7/08/86 16 3 pCi/L

299-M23-9 Gross beta 9/03186 11 3 pCI/L

299-t/23-9 Gross beta 11/06/86 11 3 p£| IL =[::Z:
299-M23-9 Gross beta 11/25/86 12 3 pCi/L c-_!

r__ 299-U2.3-9 Gross beta 12/10186 12 3 pCi/L
' 299-W23-9 Gross beta 1/06/87 22 & pCi/L ,r%) (_

cn 299-M23-9 Gross beta 2/11/87 16 3 pCi/L c_

299-W23-9 Gross beta 3113/87 13 3 pCt/L o

E99-M23-9 Gross beta &/19/87 12 3 p£1/L

299-W23-9 Gross beta 5/10/87 11 3 pCi/L

299-W23-9 Gross beta 6/09/87 15 3 I_ilL

299-M23-9 Gross beta 7/24/87 13 3 pCI/L

_;19-U23- 9 Gross beta 8119/87 10 3 pC|/L

299-U23-9 Gross beta 9/16/87 12 3 pCIIL

299-W23-9 Gross beta 10113187 9 2 pCilL

299-M23-9 Grosa beta 11117/87 9 2 pCilL

299-UZ3-9 Gross beta 12/11/87 10 3 pCI/L

Lw)9-M23-9 Gross beta 1119/88 17 3 pCt/L

299-td23-9 Groan beta 2117188 13 3 pCI/L

Z99-UZ3-9 Gross beta 3/18/88 14 3 pC|/L

299-N23-9 Gross bets 4111188 10 3 pCt/L

2_9-_-9 Gross beta 5109188 15 3 pCIIL

299-EG_-9 Gross beta 6/15188 15 3 pCilL

299-W23-9 Gross beta 7113188 11 3 pCl/L
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299-V_3-9 Gross beta 8112188 13 3 pCi/L

299-V_3-9 Gross beta 9108188 11 3 p£i/L

299-10_3-9 Gross beta 10118188 13 3 IX:ilL

299-V23-9 Gross beta 11/03/88 12 3 IX:ilL

299-V23-9 Gross beta 1/05/89 51 7 pCi/L

2Qg-v23-9 Gross beta 1/11/89 20 4 pCt/L

299-i_L3-9 Gross beta 2/7_3189 23 & pCi/L

299-10_3-Q Gross beta 3/10/89 25 & pCt/L

299-V23-9 Gross beta 10106/89 31 5 IX:tlL :[:

299-k2_3-9 Gross beta &/06/90 14 3 pCt/L _-T-

r_ rrl

f_) z0
0_299-t_-9 Nitrate 7/24/87 409000 ppb EPA300.O o_

299-V23-Q Nitrate 8/19/87 285000 ppb EPA300.O o

2Qg-V23-9 Nitrate 9/16/87 262000 PFb EPA 300.0

299-V23-9 Nitrate 10/13187 1&2000 ppb EPA]OQ.O

299-w23-9 Nitrate 11/17187 82800 ppb EPA 300.0

299-VZ3-9 Nitrate 12/11/87 77100 ppb EPA 300.0

209-V23-9 Nitrate 1/19/88 96200 ppb EPA 300.0

299-1_3-9 Nitrate 2/17/88 991,00 PT_b EPA 300.0

299-tQ3-9 Nitrate )/18188 105000 ppb EPA 300.0

299-U23-9 Nitrate &/11/88 100000 _ EPA300.O

299-t123-9 Nitrate 5/09/88 101000 ppb EPA 300.0

299-W23-9 Nitrate 6/15/88 102000 _ EPA 300.0

299-V23-9 Nitrate 71131M 99800 ppb EPA ]00.0

299-i_3-9 Nitrate 8/12/88 95500 ppb EPA 300.0

299-V23-9 Nitrate 9108/88 92600 I_b EPA 300.0

299-V23-9 Nitrate 10/18/88 78100 ppb EPA ]OQ.O

299-iR3-9 Nitrate 11103/M 2&600 ppb EPA 300.0

299-4R3-9 Nitrate 1/05/89 5&O00 5400 ppb EPA300.O
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299-U23-9 Nitrmte 1111189 59400 5940 pplb EPA 300.0

299-U23-9 Nitrate 2123189 4Z300 &230 ppb EPA 300.0

299-t_3-9 Nitrate 10106189 223000 27.300 PlPb EPA 34]0.0

299-U23-9 Nitrate &106190 &300 &37 ppb EPA 300.0

; 299-VZ3-9 Nitrite 11/25/91 7500 4220 ppb 200 ASTN 0-4327-88

299-U23-9 Nitrate 4127/92 31000 17400 _ 200 ASTI¢ D-4327-88

299-M23-9 Spec t f t c conduc tance 4/06/90 149 umhos =[:i
-r-

299-1_3-9 Specific conductance &/06/90 212 22 _mhos ASlIID-11_-A c_
!

:_>299-1_-9 Specific conductance 11/25/91 206 _hos 1 Probe, Ccmd_tivtty r_r_
-10

' 299-W_-9 Specific conductance 4/27/92 301 _dms 1 Probe, Conductivity ,
r_ C)
_J o_

c)

299-1_L3-9 Strontium-90 1/07/86 0 1 U pCi/L

299-VZ3-9 Stronti_-90 2/07/86 0 0 U pCi/L

Z99-W23-9 Strontitm-90 3/10/86 -0 1 U pCt/L

299-10_3-9 Stront|tm-90 &/08/86 1 1 U pC|/L

299-W'_3-9 StrontiLm-90 5/07/86 0 1 U pCi/L

299-_3-9 StronttiJt-90 6/05186 0 1 U pCJ/L

299-M23-9 StrontitJ_90 T108/86 0 1 U pCi/L

299-M7.3-9 StrontttJi-90 9/03/86 1 1 U pCt/L

299-1/23-9 StronttLm-90 11/06/86 1 1 U pCi/L

299*M23-9 Stront|tJlt-90 11125186 -0 1 U pCi/L

299-M23-9 Strontttm-90 12/10/86 1 1 U pCt/L

299-M23-9 Strontt_l-90 1/06/8T 0 1 U pCi/L

299-U23-9 Strontitm-90 &/19/ST 0 1 U pCt/L

299-M2.3-9 Strontitm-90 T/2&/SZ 0 1 U pCt/L

299-1/23-9 Strontltm-90 10/13/87 -0 1 U pCt/L

299-M23-9 StronttLm-90 1/19/88 -0 1 U pCt/L
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299-U23-9 Stronti_n-90 4111188 -0 1 U pCilL

299-U23-9 Strontf_u-90 7/13188 0 1 U pCt/l.

299-U23-9 StrontiLm-90 10/18/88 -0 1 U pCt/L

299-U23-9 Stront|_n-90 1/11/89 0 1 U pCtlL

299-U23-9 Stronti_n-gO 10/06/89 0 1 U pCi/L

299-U23-9 Sulfate 4106/90 13400 1340 pl_ EPA 300.0

299-U23-9 Sutfmte 11/25/91 13000 12500 _ 500 ASTN O-4327-U _2
-1-

299-U23-9 Sutfate 4127/92 15000 14500 ppb 500 ASTIq 0-4327-88 c_
!

r_ -o i

r,o 0
CO299-U23-9 Tritium 1107/86 151000 9020 pCtlL o_

_D
Z99-U23-9 Tritium 2107186 209000 12000 pCI/L o

Z99-1__3-9 Trltlul 3110186 241000 14000 pCi/L

299-U23-9 Tritium 4108186 422000 22600 pCi/L

299-W23-9 Tritium 5/07186 785000 40800 pCt/L

299-EC_-9 Tr| t lum 6/05186 977000 50400 pCI/L

299-U23-9 Tritium 7/08/86 1120000 57500 pCI/L

299-U23-9 Tritili 9/0]/86 11180000 70900 pCI/L

299-U23-9 Tritium 11/06/86 1510000 77500 pCi/L

299-U23-9 Tritfua 11125186 14_ _ZO0 pCt/L

299-1G3-9 Tr|tJuu 12/10/86 1320000 66600 pCI/L

299-UZ3-9 Tritium 1/t36/87 1370000 69700 I_i/L

299-1_3-9 Tritium Z/11/87 1370000 69700 I_[/IL.

Z99-UZ3-9 Trttttm 3113/87 1&70000 73600 I:Cl/1.

299-U_-9 Trtt|ua 4/19/87 1450000 73700 pCt/L

299-U23-9 Tritium 5/10/87 15210000 77600 pCI/L

299-U23-9 Trttlua 6/09/87 1550000 73700 pCtlL

L_9-ti23-9 Trtttum 7/24/87 1&90(0)0 75600 pCIIL



I
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Wett Comtltuent Name CoLLect Date Resu|t Error Fittered Ouatifier Units OtQL IlethodNome
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299-1123-9 Tritium 8/19/87 1340000 67200 pCilL

299-1423-9 Tritium 9/16/87 1650000 72700 pCilL

_9-1__3-9 Tritium 10113187 947000 47600 p(:ilL

299-1/23-9 Tritium 11117187 77'6000 39000 pCilL

299-M23-9 Tritium 12/11/87 783000 57300 pCilL

299-1423-9 Tritium 1/19/88 1280000 93700 pCi/L

299-t/23-9 Tritium 2/17/88 1430000 104000 pCi/L

299-1423-9 Tritium 3/18188 1];60000 99600 pCi/L

299-1423-9 Tritium 4/11188 1320000 96600 pCtlL =[:
-r-

299-t423-9 Tritium 5109188 1410000 103000 pCilL c-_
!

3>299-1423-9 Tritium 6115188 1470000 107900 IX:ilL m
r_ -73
' 299-5Q3-9 Tritium 7/13/88 1430000 105000 pCf/L ,

r_ c:)
_o299-MZ3-9 Tritium 8112188 1360000 99600 pCilL (3_

_)
299-142.3-9 Tritium 9/08/88 13/_)000 97900 pCi/L c_

299-W2.3-9 Tritium 10/18188 lUg)iX) 105000 pCJ/L

299-1423-9 Tritium 11/03/88 1360000 99700 pi:tlL

299-1423-9 Tritium 1/(]5/89 1190000 87000 pCi/L

299-1423-9 Tritium 1/11/89 1140000 83000 pCilL

299-kl23-9 Tritium 2123189 1150000 04000 pCilL

299-ti23-9 Tritium ]110189 1050000 76500 pCilL

299-1d23-9 Tritium 10106189 1520000 111000 pCtlL

Z99-id23-9 Tritium 4106/90 215000 15900 pCi/L

299-1d23-9 Tritium t,/27/92 576000 42060 pCt/L 500 ITAS H-3

Z99-W23-9 Uranium 1106/87' 45 12 pCtlL

299-M23-9 Urnnlum 2111/87 47 13 pCi/L

299-5Q3-9 Urlntua 3/13/87 13 19 pCi/L

Z99-1Q3-9 Uranium 4119/87 30 9 pCi/L

299-W23-9 Urlnlum 5110/87 55 15 IoC|/L
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Uett Constituent lime CoLlect Date Resutt Error FiLtered gtmtifier Units _ Nettmd Name
-... ..... ..... .......... ....... . .......................................... °... . ................ ....... .... .. ......-...-.......-.

299-U23-9 Uranitm 7/24/87' 34 10 pCi/L

299-M23-9 Uroni cm 8/19/87 27 8 pCi/L

299-10_3-9 Uranltm 9116/87 39 11 pCtlL

299-U23-9 Uraniua 10/13/87 32 10 pCi/L

299-M23-9 Uranium 11/17/87 29 9 pLilL

299-M23-9 Uranium 12/11/87 28 9 pCi/L

299-10_3-9 Uranium 1/19/88 27 8 pCilL

299-10_3-9 Uranium 2/17/88 29 9 pCi/L

299-W23-9 Uranium 3/18/88 28 9 IX;ilL _:
-r

299-tdZ3-9 Uranium 4/11/88 28 9 pCI/L o

3> 299-t_.3-9 Urant um 5109188 28 9 pCilL 'I"rl

' 299-U23-9 Uranium 6/15/88 28 9 IX:ilL "o
uo

c) 299-MZ3-9 Uranium 7/13/88 25 8 pCi/L c_

299-t/Z3-9 Uranium 8/12/88 26 8 pCI/L _oC)

299-kt23-9 Uranium 9/08/88 26 8 pCi/L

299-N23-9 Uranium 10/18/88 20 7 IX;ilL

299-M23-9 Uranium 11/03/M 25 8 pCi/L

299-M23-9 Urant um 1/05/89 61 1T pCilL

299-U23-9 Uranium 1/11/89 52 15 pCilL

299-U23-9 Uranium 2/23189 73 21 I_i/L

299-U;[5-9 Uranium 3/10/89 45 12 pCtlL

299-_-9 Uranium 10/06/89 65 17 IX:ilL

Z99-UZ3-9 Uranium /,106/90 18 5 pCilL

299-UZ3-9 pU 4/O6/90 8 0

299-U23-9 pll 4106/90 9

299-U23-9 pll 11125/91 9 0 PrcWbe, Idl

299-1d23-9 pit 4127/92 9 0 Prd_, Idl

t • • ..
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Summaryof ProvisionalHanfordSite GroundwaterBackgroundValues°
(Johnson,1993b). (3 sheets)

................ ,, --

Constltuent PNL ResuLis b USGS ResuLts b WHCUnconf|ned b WHC Provisional
(concentration) (sen_Le s|ze) (sampLe size) ThreshoLd VaLues

i , , ,, ,i, ,,,,,,, , ,i i i , i i,,,, ,,,

ALuminum <2 110 t 139 <200 <200
• (ppb) (12) (50)

,, L, , , ,,, ,,,,,,,,,, ,i ,, ,, i L, i,., ,, ., ,,, , ,

Ammonium <50 NA <50 (120

(ppb) (18)
, , ,,, r ,,,,,,,,,,,, i , ,, ,,,, i ,,,

, Arsenic 3.9t2.4 "'6.7 t 3.7 <5 10
(ppb) (7) (14)

............ ,,,,, , , ,, , ,,,, ,,,, ,,,, , ,,,,, ,

Barium 42220 53 t 14 41t20 68.5
(ppb) (11) (53)

, , ,,, , ,m ,,, , ,,, .... ,, , ,,, ,,,,,,,, ,,, ,,,,,, ,,

., ytti ,0.3 . ,;'
(ppb) (16)

,,, ,, ,,,,, ,.,.., | ,, ..........

Bismuth <0.02 NA <5 <5
(ppb) (4)

, ,, ,, ,, ,, , ,,,,,,,,,, ,,,,,,

Boron <50 <50 <I00 <100

(ppb) (14) (35)

Cadmium <0.2 <10 <10 <10
(ppb) (1) (16)

, ,,,,,........... ,

4o,4, lo,3oo 4o1857,8,282 381542; 11,o23 63,oo
(ppb) (14) (53)

, ,,,,.,,, ,, --

Chloride-low NA 5,825 t 1,355 5,032 t 1,774 8,690
(ppb) (8) (53)

,,, , , , J ,,,,,, ,,,,, ,,,, ,,,,,,

Chloride-high NA 20,667 ± 2,503 23,296 ± 2,463 28,500
(ppb) (6) (14)

, , ,

Chloride-alL 10,300 t 6,500 12,186 ± 7,842 8'1848 ± 7,723 NC
(ppb) (14) (67)

, ,,,,,. ,, ,, ,

Chromium 4t2 <50 <30 <30
(ppb) (11) (8)

..... ,,

Copper <1 <10 <30 <30
(ppb) (10) (50)

......

FLuoride 370 t 100 550 t 330 437 _ 131c 1,340
(ppb) (14) (47) T'75c

,,,, ,,,,,,, | .,,,, ,,, --

Iron-Low NA 22 t 16c <50
(ppb) (34)

,,,,, , , i , ,,

Iron-mid NA NA 115 t 52 291

(ppb) (7)
._ ,,, ,, ,, --

Iron-high NA NA 494 t 118 818
(ppb) (12)

--

Iron-art NA NA 149 _ 199 NC
. (ppb) (53)

- Lead ....<0.5 <'30c <5 ...... <5

(ppb) (6) (15)
_,,,,, , --

• Magnesium 11,800 ± 3,400 10,814 t 1,813 11,190 t 2,578 16,840
(ppb) (14) (14)

. .. ,,,,,

Manganese-tow NA 26 t 27 <20 24.5
(ppb) (8) (33)

, ,,

Manganese-high NA 150 ± 87 118 t 17 163.5
(ppb) (3) (20)

,

o
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Summaryof ProvisionalHanfordSite GroundwaterBackgroundValues'

(Johnson,1993b). (3 sheets)
..........

Constituent PNL Results b USGS Results b WHCUnconftne<_B WHC Provision,(
(concentration) (samp(e size) (sample s|ze) Threshold Values

Manganese-alL --- 60 t 73 50 t 55 NC
(ppb) (11) (53)

i

Mercury --- NA <0.1 <0.1
(pc)b) (14) '

Nicker <4 <50 ,30 <30
(ppb) (14) (23)

N|trate NA 3,224 t 3,380 5,170 t 3,576 12,400
(Imb) (13) (78)

Phosphate _1000 140 _ 62 _l,0OO <1,000
(ppb) (3)

PotassiLrl 4,950 , 1,240 5,900, 1,253 4,993, 1,453 7.975
(ppb) (14) (53)

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

Selenium <2 NA <5 <5
(ppb) (14)

: H , ,

Sitver <10 NA <10 <10
(ppb)

Silicon NA 16,766 t 3,683 18,152 ± 4,974 26,500
(ppb) (14) (35)

Sodium 18,260 , 10.150 20,286 t 7,907 15,774 , 6,784 33,500
(ppb) (14) (53)

Strontium 236 i 102 159 _ 78 164 ± 47 264.1

(ppb) (14) (43)
,,,, ,,, ,. ,,,,,

Sutfate 34,300 _ 16,900 41,286 = 27,8S0 30,605 = 22,611 90,500
(ppb) (14) (67)

Uranium 1.7 _ 0.8 NA 1.7 _ 1.2 3.43
(pCi/L) (10)

Vanadium 17 _ 9 NA 9 _ 4 15

(ppb) (18)

Zinc-tow NA 14 2 20 <50 <50

(ppb) (11) (36)

Zinc-h_gh NA 3'?'3 _ 284 247 t 165 673
(ppb) (3) (17)

- - .

Zinc-alt 6 = 2 91 = 190 95 _ 140 NC

(ppb) (14) (53)

Field aikatinity NA 134,100 = 20,469 "1371758 , 33,656 215,000
(ppb) (10) (31)

• , ,., , , ..,

Lab alkalinity 123,000 t 21,000 130,000 t 8,165 133,717 t 29,399 210,000
(ppb) (4) (52)

Field pH NA NA 7.57 2 0.29 [6.90, 8.24] .
(57)

,,

Lab pH 7.64 = 0.16 NA 7.75 = 0.21 [7.25, 8.25]
(52)

Total organic 586 = 347 NA 519 ± 367 c I 2,610
carbon (ppb) (62) 1,610 c

,,,
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Summaryof ProvisionalHanfordSite GroundwaterBackgroundValues'
(Johnson,1993b). (3 sheets)

.......

Constituent PNL Results b USGS Results b WHCUnconf|ned b WHCProvis|onat
(concentration) (sample s4ze) (sample size) Threshold Values

,, ,,

F|etd conductivity NA NA _4 _ 83
(_OS/cm) (22)

• , , ,, ,

Lab conductivity 380 _ 82 NA 332 _ 93 530
(/_hos/cm) (36)

, , ,,,,,,,,,,,,,,,,,, r

Total organ|¢ NA NA <20 c 60.8
, hatogen, tower (14) 37.6 c

detection Limit
(peWs)

,,.,

Totat carbon NA NA 31,7"/'2 _ 7,022 50,100
(ppb) (48)

,,,,

Gross alpha 2.5 _ 1.4 NA 2.5 i 1.5 ¢' 63
(pCilL) (36) 5.79 c

, • ,,

Gross beta 19 _ 12 NA 7.1 _ 2.6 c 35.5
(pCilL) (44) 12.62 c

,,,

Radium <0.2 NA ND 0.23
(pCi/L) (10)

........

Note: Johnson, V. G., 1993, Westinghouse Hanford Company Operational Groundwater Ststus Report,
WHC-EP-0595, Westinghouse Hanford Company, Richtand, Washington.

a Source: From Tables 5-9 and 5-11 (DOE-RL, 1992, Manford Site Groundwater Backqrognd,
DOE/RL-92-23, U.S. Department of Energy, Rich(and Operations Office, Richtand, Washington).b Results shown are mean t one standard deviation.

c Potent{at outlier observation(s) were removed.
NA = not available.
NC = not cetcutated.
ND = not detected.
PNL = Pacific Northwest Laboratory.
ppb = parts per billion.
USGS = Un|ted States Geological Survey.
WHC = Westinghouse Hanford Company.
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Chemistrydata correlationplots of the availableeffluentand
groundwatermonitoringdata were createdand are shown in this appendix. Some
of these plots were also used in the text of the document. The plots are of
two basic types•

I. Plots showing216-S-26 (S-26)effluentdata, well 299-W27-Igroundwater
• data, and the HanfordSite backgroundaverageconcentrationdata

(Johnson1993b)

" 2. Plots showinggroundwaterdata for wells near upgradientpast-practice
disposal sites and contaminantsourcesin the vicinityof the S-26 Crib
and for comparison,Hanford Site backgroundaverageconcentrationdata.

The plots were created to illustratedifferencesbetweenthe different
sites sampled• The Hanford Site backgroundaverageconcentrationwas plotted
to show how the concentrationof a given constituentin effluent and/or
groundwatercomparedto the backgroundunconfinedaquiferconcentration.
Concentrationswhich are lower than the averagevalue are most likely the
result of disposalof HanfordSite "systemwater" (i.e. treatedColumbia River
water), with little or no contamination• Concentrationswhich are higher than
the averagevalue are most likelythe result of disposal of wastewaterfrom
HanfordSite processesand operations(i.e. processfacilityeffluent),which
is often elevatedin concentrationand contaminated. The parameterswhich are
elevatedcan be used to determinethe source of the "contamination"if enough
is known about the compositionof the wastewaterthat was originally
dischargedto a given facility•

For the first set of plots,the effluentconsistentlyplottedbelow the
Hanford Site backgroundaveragefor the unconfinedaquifer. Groundwaterdata
from well 299-W27-1consistentlyhad higherconcentrationsthan the Hartford
Site backgroundvalues. Effluentdischargedto the S-26 Crib and groundwater
beneaththe crib differ greatly in concentration;the elevatedconcentrations
seen in the groundwaterare not a resultof dischargeto the crib.

The second set of plots which show upgradientgroundwaterconcentrations
also exhibittrends. Some wells are elevated in concentrationand are also
higher than the HanfordSite backgroundaverageconcentrationfor the
unconfinedaquifer• Althoughthese wells have elevatedconcentrations,the
values have decreasedsomewhatfrom the highestvalues recorded in the late
1980's. Well 299-22-20consistentlyexhibitedconcentrationswhich followed
this trend• It is the one well which is most likelydowngradientof several
of the potentialsourcesof contaminationfrom past-practiceoperations. Two
other wells, 299-W23-9which is downgradientof the 216-S-25 (S-25)Crib and
299-W22-21which is downgradientof the 216-S-13 (S-13)Crib, also exhibited
this trend to a lesserdegree. Wells 299-W22-12which is downgradientof the
216-S-7 (S-7)Crib, 299-W22-7which is downgradientof the 216-S-9 (S-9) Crib,

' and 299-W22-I0which is downgradientof the 216-S-I (S-I) and 216-S-2 (S-2)
Cribs, showedconcentrationswhich were slightlyelevatedor just below the
Hanford Site backgroundaverageconcentrations. All the wells showed elevated
concentrationsof gross alpha and beta, but to varyingdegrees•

It is difficultto rule out any of the upgradientsourcesbased on these
data. The elevatedconcentrationsfound at well 299-W23-9are definitely
relatedto the S-25 Crib disposaloperations. The source of the elevated
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concentrationsat well 299-W-22-20is more difficultto determine. Given its
downgradientlocationfrom severaldisposalfacilitiesand the length of time
since some of these facilitieslast receiveddischargesof wastewater,it is
not surprisingthat the wells near the facilitiesdo not show elevated
concentrationsand 299-W-22-20which is furtherdowngradientdoes show
elevated concentrations. The contaminatedgroundwaterhas moved downgradient
from the wells in the immediatevicinityof S-I, S-2, S-7, and S-13 Cribs, and
is now affectingwell 299-W22-20and 29g-w27-1(at the S-26 Crib site).

Therefore,all of the cribs mentionedabove are the likely sourcesof
the elevated concentrationsand contaminantsseen in wells upgradientof and
at the S-26 Crib. Disposalof effluentsto the S-26 Crib is mainly diluting
the groundwaterbeneaththe site with less concentrated"riverwater".

The plots are shown togetherin pairs (one of each type) for each
parameterplotted,with the exceptionof potassiumand magnesium,which only
have a plot of type 1. The plots are groupedas follows:

• Groundwaterquality indicators- pH, specificconductance(conductivity)

• Cations - Magnesium,potassium,sodium,calcium, and barium

• Metals - Strontium, selenium, vanadium, and zinc

• Anions - Chloride, nitrate, and sulfate

• Radionuclides - Total uranium, strontium-90, tritium, gross alpha and
gross beta.
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Month/Year

--m- Specific Conductance-GW _._ Specific Conductance-EF

.__ Specific Conductance-BA
GW = Groundwater. EF = Effluent. BA = Background average for the unconfined aquifer.
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Note: Graph illustratesgroundwaterdata from wells upgradlentof the
16-S-26 Crib location.
ackgroundAverage=Hanford Site backgroundaverageconcentration

for the unconfined aquifer and it is shown as a dotted line on the
graph.
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_._ Well W22-12 _ Well W22-20

Well W22-21 _ Background Average

Note' Graph illustratesgroundwaterdata from wells upgradientof the

_16-S-26Crib location•
BackgroundAverage-Hanford Site backgroundaverageconcentration
for the unconfinedaquiferand it is shown as a dotted line on the
graph.
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GW = Groundwater. EF = Effluent. BA = Background average for unconfined aquifer.
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Note' Graph illustratesgroundwaterdata from wells upgradientof the
_16-S-26Crib locat'
BackgroundAverage1=HanfordSite backgroundaverageconcentration

on.

for the unconfinedaquiferand it is shown as a dotted line on the
graph.
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Note: Graph illustratesgroundwaterdata from wells upgradientof the
16-S-26Crib location.
BackgroJndAverage -Hanford Site backgroundaverageconcentration
for the unconfinedaquiferand it is shown as a dotted line on the
graph.

B-15



WHC-EP-0690

350

300 -

250 -

.__
= 200 -
Q

= 150 -

O
(.)

100 -
¢ A A _ ,,v v

0 va" v• v* : , I 1 ' I I 1 1 I ' I I I I I I J

Nov 86 Mar 87 Ju187 Jan 88 Aug 88 Feb 89 Apr90 Feb 92 Ju192 Dec 92 Ju193
Jan 87 Apr87 Oct 87 May 88 Dec 88 Jan 90 Jan 92 Mar 92 Oct 92 Apr93

Month/Year

+ Strontium-GW + Strontium-EF _ Strontium-BA

GW = Groundwater EF = Effluent BA = Background average for unconfined aquifer

ii

I " B-16



WHC-EP-0690

450 , ,

400 -

C:L,
e-. 350 -

300 -

¢)

0
r,.) 250 -
E

¢ 200 -I,.,
,...a

150 -

100 .......... ' ' ' '_-- ' '

Nov 86 Mar 87 Ju187 Jan 88 Aug 88 Feb 89 Agr90 Feb 92 Ju192 Dec 92 Ju193Jan 87 Apr87 Oct 87 May 88 Dec 88 Jan Jan 92 Mar 92 Oct 92 Apr93
Month/Year

1
_._ Well W22-12 _ Well W22-20 .__ Background Average

Note" Graph illustratesgroundwaterdata from wells upgradientof the

 16-s-26crib1ocatioBackground Average = anford Site background average concentration
for the unconfined aquifer and it is shown as a dotted line on the
graph.

B-17



WHC-EP-0690

600

500 - _-_ , "400 -

•=- _ See Note 1.
O

'= 300 -
g.,

° lO
L> 200 -

I00

-- m

0 A " " '" I" " '- _ _ '" " _ I'" "," " I _, "I _ ' _ " """ " " "- " • . . . . . . . . . . . , . . • • ° .

Nov 86 Mar 87 Ju187 Jan 88 Aug 88 Feb 89 Apr90 Feb 92 Ju192 Dec 92 Ju193
Jan 87 Apr87 Oct 87 May 88 Dec 88 Jan 90 Jan 92 Mar 92 Oct 92 Apr93

Month/Year

Seleniurn-GW _ Selenium-EF _ Selenium-BA

GW = Groundwater. EF = Effluent. BA - Background average for unconfined aquifer.

Note: IEffluentanalyticallimit of detection(all three samples)is too
high to determineif any seleniumis present.

B-18



WHC-EP-0690

b

10 -

c_ 9 -
.=_

.o_
8 --

&..

0 7 -L_
E

--_ 6 -
or)

4 i i , , i : , , _ i i I i , I l i L , i , I

Nov 86 Mar 87 Ju187 Jan 88 Aug 88 Feb 89 Apr90 Feb 92 Ju192 Dec 92 Ju193
Jan 87 Apr87 Oct 87 May 88 Dec 88 Jan 90 Jan 92 Mar 92 Oct 92 Apt93

Month/Year

m Well W22-20 __ Well W22-21 _ Background Average

Note" Graph illustratesgroundwaterdata from wells upgradientof the
16-S-26Crib location.
BackgroundAverage-Hanford Site backgroundaverageconcentration
for the unconfinedaquiferand it is shown as a dotted line on the
graph.

B-19



WHC-EP-0690

30 - = = = = : =

See Note 2.

25 -

.E
= 20 -
._ ? Concentration unknown

after this sample.
= 15 -

10 -

0 ' I ' ' ,l I _ L ,,1 I _ ' 1 ' _ ' _ ' '

_ov86 Mar 87 Ju187 Jan 88 Aug 88 Feb 89 Apr90 Feb 92 Ju192 Dec 92 Ju193
Jan 87 Apr87 Oct 87 May 88 Dec 88 Jan 90 Jan 92 Mar 92 Oct 92 Apr93

Month/Year

Vanadium-GW + Vanadiurn-EF -i Vanadium-BA

GW = Groundwater. EF = Effluent. BA = Background average for unconfined aquifer.

Note• IEffluentvanadiumconcentrationis less than the analyticallimit of
detection•
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too high to determineif any vanadium is present•
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graph.

B-29



WHC-EP-0690

Nov 86 Mar 87 Ju187 Jan 88 Aug 88 Feb 89 Apr90 Feb 92 Ju192 Dec 92 Ju193
Jan 87 Apt87 Oct87 May 88 Dec 88 Jan 90 Jan 92 Mar 92 Oct 92 Apr93

Month/Year

-m- Total Uranium-GW _4,_ Total Uranium-EF _ Total Uranium-BA

GW = Groundwater. EF = Effluent. BA = Background average for unconfined aquifer.
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graph.

B-37



| •



WHC-EP-0690

. . . . ,, . ° . *&

0 '

Nov 86 Mar 87 Ju187 Jan 88 Aug 88 Feb 89 Apr90 Feb 92 Ju192 Dec 92 Jul93
Jan 87 Apr87 Oct 87 May 88 Dec 88 Jan 90 Jan 92 Mar 92 Oct 92 Apr93

Month/Year

+ Well W22-12 __ Well W22-20 ---a- Well W22-21
1

--o- Well W22-10 --O- Well W23-9 ...&_ Background Average

Note: Graph illustratesgroundwaterdata fromwells upgradientof the
16-S-26Crib locati n.
BackgroundAverageo HanfordSite backgroundaverageconcentration
for the unconfinedaquiferand it is shown as a dotted line on the
graph.

B-39



O_-B

')lU_Lq _,._eL£LL_UO_,uen,u_ eB_d s_41

0690-d3-3HM

ifIll II IIIIIIIIIIIIIII JJ



WHC-EP-0690

DISTRIBUTION

Numberof CODteS

OFFSITE
I

I __QuthwestResearch Institute
6220 Culebra Road
San Antonio, Texas 78284

B. Sagar

2 (;onfederated Trtbes of the
Umatll!aReservation
P.O. Box 638

• Pendleton,OR 97801

J. R. Wilkinson

2 Nez Perce T..r.lbalOffice
P. O. Box 305
LaPwai, ID 83540

D. Powaukee

2 Yakima IndianNation
2552 Haines
Richland,WA 99352

R. F. Cook

ONSITE

8 U.S. Deoartmeni_.of Enerqy.
RichlandOperationsOffice

K. V. Clarke A5-15
B. A. Davis R3-82
M. J. Furman R3-81
J. M. Henni9 R3-80
M. P. Johansen A5-19
J. E. Rasmussen A5-15

t S.H. Wisness A5-15
RL PublicReadingRoom AI-65

, I PacificNorthwestLaboratory

PNL TechnicalFiles KI-11

Distr-1



WHC-EP-0690

DISTRIBUTION(cont.)

Number of coptes
t

ONSITE

41 Westinqhouse Hanford Company

D. J. Alexander (5) Hb- h
L. E. Borneman B2-_;5
J. A. Caggiano H6-06
S. D. Evelo (5) H6-06
K. R. Fecht H6-06
B. H. Ford H6-06
G. O. Gesell H6-31
D. G. Horton H6-06
V. G. Johnson H6-06
D. E. Kelley R3-46
A. J. Knepp H6-06
A. G. Law H6-06
J. W. Lindberg (5) H6-06
S. P. Reidel H6-06
K. M. Singleton H6-06
D. R. Speer RI-48
D. K. Tyler (3) H6-06
G. J. Warwick T6-12
CentralFile_ L8-04
DocumentPr _g
and Dist_ (2) L8-15

Environment_ coration
ProgramInformationCenter (5) H6-08

InformationRelee_e
Administration L8-07

Distr-2



, I
I

J




