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SubsurfaceDisposalCorporation
5555WestLoopSouth,Suite646.Bellaire,Texas77401.(713)666-8158.Telex:77-5907

22September1980

Mr.ThomasThorns
DevelopmentSupervisor
P.O.Drawer1937
Hattiesburg,MS39401

DearTom:

Iamenclosingthereportofourinvestigationconcerning
monitoringprogramatyourplant.Thankyouforthetime
haveaffordedusinsubmittingthefinalreport.Wehave
thisyearthattheextratimewasmuchappreciated.

Itwasarealpleasureworkingwithyouduringthestudy.
anyfurtherservice,orifyouhaveanyquestions,please
call.

Sincerely,

LarryBrowning
SeniorHydrologist

LB/dr

agroundwater
extensionyou
beensobusy

Ifwecanbeof
don’thesistateto

Endosure



1.0PURPOSEANDSCOPE

Thepurposeofthisreportistopresenttheresultsofa
preliminaryhydrogeologicanalysisoftheHerculesHattiesburg,
Mississippiplant,forpurposesofdesigningagroundwater
monitoringsystem.Theobjectsofthismonitoringsystemare
aprocesswaterpondlocatednearthesoutheasternboundaryof
theplant,andaseriesofactiveandinactivesludgedisposal
pitslocatedintheunusednorthwesternpartoftheplant(the
“Back40”).

Thedatautilizedinthisstudyconsistedofgeneralgeologic
reportsforthearea,sixelectriclogsruninwaterwells
inthearea,fieldobservation,andtwoboringswithrelated
soilandgroundwatersampling.Fieldtestingwasconducted
betweenJuly21—25,1980.

2.0STUDYAREA

TheHerculesHattiesburg,MississippiplantislocatedatHighway
42andProvidenceStreet,withinthecitylimitsofHattiesburg
inForrestCounty,Mississippi.Theclimateoftheareaishumid
andsubtropical.Averageannualrainfallisapproximately64inches.
ThestudyarealiesintheEastGulfCoastalplain,withinthe
drainageareaoftheLeafRiver.

Therocksexposedatthesurfaceattheplantsiteareathin
veneerofalluvialterracesandsandgravelsofEocenetorecent
age.Immediatelyunderlyingtheseterracedepositsisasequence
ofclays,sands,andgravelsknownastheMioceneHattiesburg
formation(Figure1).Thisformationdipsregionallysouthwardat
from20to25feetpermile.Aerialphotointerpretationdoesnot
revealanysignificantfaultexpressionneartheplantsite.

Theprimarydrinkingwateraquiferintheareaisaseriesof
sandsandgravelsofMioceneage.Thisaquiferexistsata
depthofapproximately400feetattheplantsite.

2.1PROCESSWATERIMPOUNDINIGBASINANDSLUDGEPITS

Theprocessimpoundingbasinislocatedneartheeasternplant
boundaryonProvidencestreet.Thebasinisapproximately
250feetby70feet.Thepondwasexcavatedinnativeclaysto
adepthofapproximately10feet.Thebasinsidesarelined
withboards,diked,andborderedtothesouthbyarunoffcollection
ditch.Noevidenceofseepagewasobserved.Sludgeaccumulation
isapproximately8cu.yardsperday,whichcorrespondsto1inch
perweekwithinthebasin.Thebasinisperiodicallydredged,
andthesludgeisdisposedofinaseriesofpitslocatedinthe
“Back40”.
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The“Back40”pitshavebeenusedforsludgedisposalforat
least10years.Thesebedsvaryinsize.Thelargestpitis
approximately180’x220’,andthesmallestis80’x140’.
Thesepitswereexcavatedbybulldozerintonativeclaystoa
depthofapproximately8feet.Thepitsaredikedonallsides
withacombinationofnativeclayandtopsoilgravels.Four
sludgepitsareactive,andconsistofvaryingproportions
ofsolidifiedblacksludge,sludgeliquors,andrainwater.One
areaofpitsisinactiveandcoveredbyacapofnativeclay.

Thisinvestigationwasconductedduringaperiodofhigher
thanaveragerainfall.Somelowlyingareassurroundingtheactive
pitsweremarshy.Someleakageofpitcontentswasnoticeable.
Thisleakagewasobservedtoresultfrombothpitoverflowand
seepageatthediketoe.

Chemicalanalysesofimpoundingbasinandsludgepitcontentsare
presentedinAppendix1.

3.0BORINGPROGRAM

Twoboringswerecompletedattheplantsite.Oneboring(B—l)
waslocatedatthesoutheastcornerofthe“Back40”sludge
pitarea,andoneboringwaslocatedacrossProvidenceRoad,
100feeteastoftheimpoundingbasin.Drillinglogsofthese
boringsarepresentedinAppendix2.

Ageneralizedsubsurfacesectionofthesoilsbeneaththeplant
sitemaybedescribedas:

0—ilSandsandgravels,Fill

11—62Verystiffblueclay

*62_69Finesands,coarsesandandgravel

*69_75Stiffblueclay

75—102Finesands,coarsesandandgravel

102—TerminationHardbrownclay.

*Thicknessvaries.

TheresultsoflaboratorysoiltestsarepresentedinAppendix2.

3.1DISCUSSION

Borings8—1andB—2,althoughlocatedapproximatelyonemileapart,
exhibitedverysimilarlithologies.Thisstratigraphicconsistency
isdescribedinseveralsoilandgroundwaterreportscompletedinthe
studyarea.Severalpointsshouldbenoted.



A.Athinveneer(approximately10feet)offillandalluvial
terracedepositswasnotedineachboring.Thesesands,
althoughrelativelyperieable,werenotsaturatedatthe
timethewellsweredrilled.Thethicknessofthesurficial
depositsishighlyvariableatotherlocationswithinthe
Plant,rangingfrom0to12feet.Theboringsiteswere
locateddown-slopetopographicallyfromeachfacility.The
thicknessofthesurficialdepositswasobservedtobe
lessthan6feetimmediatelysurroundingbothfacilities.

B.Atleast50feetofrelativelyhomogeneous,verydense
blueclayunderliesthearea.Laboratorytestingindiates
thepermeabilityofthisclaytobeatleast1.9x10
cm/sec.Onein—placefallingheadpermeabilitytestofthis
claywasattemptedinBoringB—2,butwasdiscontinued
afternoinflowwasdeterminedaftereight(8)hours.
Furthermore,theupper30feetofthisclayunitwas
unsaturated.

C.Thelowersandandgravelunitswereobservedtobevery
permeable,andcorrespondcloselytoestablishedmodels
ofalluvialpoint—bardeposits.Thesedepositsterminated
unconformablyuponadensebrownclay.

4.0MONITORINGWELLS

Borings8-1andB-2werecompletedaspermanentmonitoringwells.
Two-inchschedule40PVCcasingand#10wellscreenwererunto
T.D.Bentoniteclaypelletsandportlandcementwereusedtosealthe
wellsaccordingtoEPAspecification.Thewellswerepumped
usingaone—inchPVCairliftlineandaportableaircompressor.
Bothwellswerepumpedforfour(4)hourspriortosampling.
Resultsofchemicalanalysesandwaterlevelobservationarepre
sentedinTable1.

4.1DISCUSSION

A.Thesandandgravelzonesbelow62feetconstitutethefirst
saturated“aquifer”tobeencounteredbeneatheachhazardous
wastefacility.Thesewerethezoneschosenformonitoring.

B.Thepermeabiityofthefinestsandzonesencounteredwastested
as4.2xlOcm/sec.Thepermeabilityofthecorsest
basalgravelsisestimatedtobeatleast1xl0Cm/Sec.
Theseextremesofpermeabilitywouldcorrespondtoarateof
watermovementoffrom.03to4feet/yr,undertheobserved
hydraulicgradient.
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C.Basedonpreliminarydata,thehydraulicgradientofthiszone
isobservedtogenerallycorrespondtothepredicteddip
oftheaquifers.Thegeneralhydraulicgradientisfrom
B—ltowardsB—2,thatis,fromnorthwesttosoutheast.
Supplementarydataisnecessarytodeterminetheabsolute
directionandamountofgradient.Themonitoringwellswere
sitedgenerallydowngradientofthesubjectfacilities,and
wereobservedtoproviderepresentativesamplesofformation
water.

D.Noevidenceofgroundwatercontaminationduetofacility
leakagewasdiscoveredinsamplesfromthemonitoringwells.
TotalOrganicCarbonvaluesareconsistentwiththoseencountered
inshallowgroundwaterofalluvialorigin.Analysisfor
DELNAV(aHerculesproduct)waschosenasanindicatorof
organiccontamination,asitisthechieforganicconstituent
offacilitycontentsandindicativeofawiderangeoforganic
species.AllDELNAVanalyseswerebelowthelimitofdetection
(1partperbillion).

5.0REGULATORYREQUIREMENTS

Thecontentsofboththeimpoundingbasinand“Back40”sludge
pitswillbeclassifiedashazardouswasteunderprovisionsof
theResourceConservationandRecoveryAct(RCRA).RCRAalso
requiresthatahydrologicassessmentbemadeofeachhazardous
wastefacilitytodeterminethepotentialofeachfacilityto
contaminategroundwater.Asystemofmonitoringwellsmaybe
requiredforeachfacility.Detailsoftheserequirementsare
presentedinAppendix3.

6.0CONCLUSIONS

A.Thesubjecthazardouswastefacilitieshavebeeninoperation
forover10years.Noevidenceofgroundwatercontamination
wasdiscovered.

B.Thesubjectfacilitiesareexcavatedintonativeclaysof
extremelylowpermeability.Thepondbottomsareseparated
fromtheuppermostfreshwateraquifersbyover50feetof
dense,veryhomogeneous,unsaturatedclay-ofverylowpermea
bility.Electriclogsofwaterwellsindicatethatthisclay
canbecorrellatedthroughoutthestudyarea.Fromapractical
perspective,itisimpossibleforpondcontentstomigrate
verticallythroughthisclayandcontaminatetheuppermost
freshwateraquifer.

C.Preliminarystudieshaveshownthatnowaterwellsare
completedintheuppermostaquiferwithinatleastone(1)
mileofthefacilities.Drinkingwatersuppliesinthearea
aretakenfromaquifersatleast300footdeep.



7.0RECOMMENDATIONS

A.Fieldobservationandtestinghavedemonstratedanextremely
remotepotentialforcontaminationoftheuppermostaquifer
byleakageofthecontentsofthesubjectfacility.As
providedinSection265.90Cc)ofRCRA,werecommendthat
thesefacilitiesbeexemptedfromthegroundwatermonitoring
requirements.

B.Surficialterracedepositsandfillmaterialexistnear
eachfacilitytosomedepthbelowlandsurface.Thesedeposits
werenotfoundtobesaturatedatthetimeofthisinvestigation
and,assuch,areneitherconsidered“aquifers”norsubjectto
monitoringwithintheframeworkofRCRA.However,thesedeposits
couldconceivablytransmitleakagefromthefacilitiesasa“perched”
watertableatopthedenseclaydescribedpreviously.Thisleak
agewouldnotposeanythreattotheuppermostaquifer,but
mightrunofflaterallytoditchesorstreams.Therefore,
werecommendthataseriesofdryaugerboringstoadepth
of12feetbesitedaroundeachfacility.Theseboringsshould
beobservedtodetermineifthesesoilsaresaturated.The
boringmaythenbescreenedsoastointerceptanyshallow
leakage,andsizedtoacceptabailer.

C.Thesludgepitsonthe“Back40”whicharenolongerused
shouldbeclosedout.Thisclosurewouldconsistofa
slopednativeclaycap.Thisclosurewouldnotonlyprevent
anyfutureleakingofthecontents,butalsowouldeliminate
anyodorproblem.

D.Werecommendthatanimproved“housekeeping”programbe
institutedforthe“Back40”.Bettermaintenanceofdikes
andperiodicdrainageofrainwaterandsludgeliquorsfrom
thepitswouldeliminatethehazardofsurfacecontamination.

E.Detailsofconstructionofthepresent“Back40”pitsare
notavailable.Inthefuture,optimumconstructiontechniques
wouldallowforliningandcompactingthepitsidesandbottom
withnativeclays.Inlightofbettermaintenance,optimum
constructiontechniquesfornewpits,andcorrectclosureof
inactivepits,wecanrecommendthecontinuedusageofthe
“Back40”areaforsludgedisposal.

Icertifythatallofthedata,conclusions,andrecommendationscontained
inthisreportaretrueandcorrect,andrepresentananalysisbasedon
soundengineeringprinciples.

j
-

LawrenceA.Browning
SeniorHydrologist
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ii—REl{tbg.11—048—04(RESINS)—C.S.Jordan
March10,1980

TABLE2

METALSCONCENTBATION(PPM)

TypeWaterExtractExtractLimitExtractedAshOriginalASH
Metalm1mg/ippmppmExtracted Arsenic0.G080.5000.0110.17093.6 Barium0.86010.0002.13019.33089.0 Cadium0.0190.1000.0620.44086.0
Chromium0.0440.5000.1080.99089.1 Lead0.0830.5000.1591.82091.2 Mercury0.0000.0200.0030.0030.0 Selenium0.0060.1000.0390.16075.5 Silver0.0000.5000.0000.000—
Nickel0.1210.3782.80086.5 Aluminum0.134•0.4573.14085.4 Zinc0.208—‘j:0.6834.85085.8 Copper0.164—to‘(-‘0.2193.50093.7 Iron1.392—31.75329.59094.1

WHERE

Waterextract=heavymetalsconcentrationintheactualwaterextractfromthe samplebeinganalyzed.

Extractlimit=themaximumheavymetalsconcentrationwhichifexceedinthe waterextractwoulddefinethesampleasbeingahazardouswasteundertoxic wastecharacteristics.

ExtractedAsh=heavymetalsconcentrationleftinthesampleafterextraction.
Originalash=heavymetalsconcentrationistheashedsample.Thiswascaicuiatd basedontheamountofwaterandsampLeusedduringextractionandtheamountof heavymetalsleftintheextractedashsample.

%Extracted=percentheavymetalsextractedbasedontheabovedata.
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SYMBOLSANDTERMSUSEDONBORINGLOGS

SOILTYPESSAMPLERTYPES

(SHOWNINSYMBOLCOLUMN)(SHOWNINSAMPLESCOLUMN)

__

flhI

__

NHH GravelSandSiltClayShelbyPtSplitNo
PredomnanttypeshownheavyTubecLutLngsSpoonRecovery

TERMSDESCRIBINGCONSISTENCYORCONDITION

COARSEGRAINEDSOILS(majorportionretainedonNo.200sieve):Includes(I)cleangravelsand
sandsand(2)siltyorclayeygravelsandsands.Conditionisratedaccordingtorelativedensity,as
determinedbylaboratorytests.

DESCRIPTIVETERMRELATIVEDENSITY

Loose0to40%

Mediumdense40to70%

Dense70to100%

FINEGRAINEDSOILS(majorportionpassingNo.200sieve):Includes(I)inorganicandorganic

siltsandclays,(2)gravelLy,sandy,orsiltyclays,and(3)clayeysilts.Consistencyisratedaccording

toshearingstrength,asindicatedbypenetrometerreadingsorbyunconfinedcompressiontests.

UNCONFINED
DESCRIPTIVETERMCOMPRESSIVESTRENGTH

TON/SQFT

VerysoftLessthan0.25

Soft0.25to0.50

Firm0.50to(.00

stiff(.00to2.00

Verystiff2.00to4.00

Hard4.00andhigher

Note:Slickensidedandfissuredclaysmayhavelowerunconfinedcompressivestrengths

thanshownabove,becauseofplanes0fweaknessorcrack,inthesoil.Theconsistency

ratingsofsuchsoilsarebasedonpenetron-zeterreadings.

TERMSCHARACTERIZINGSOILSTRUCTURE

Slickensided-.havinginclinedplanesofweaknessthatareslickandglossyinappearance.

Fissured—containingshrinkagecracks,frequentlyfilledwithfinesandorsilt;
usually‘moreorlessvertical.

Laminated—composedofhinlayersofvaryingcolorandtexture.

Interbedded—composedofalternatelayersofdifferentsoiltypes.

Calcareous—containingappreciableiuarctitiesofcalciumcarbonate.

Wellgraded—havingwiderangeingrainsizesandsubstantialamountsofall
intermediateparticlesizes.

Poorlygraded—predominantlyofonegrainsize,orhavingarangeofsizeswithsome

intermediatesizeTnissin.g.

Termsusedinthisreportfordescnbingsoilsaccordingtotheirtestureorgrainsizedistributionareinsaccordancewiththe
UNIFIED5OlCLASSIFICATIONSYSTEM,OsdescribedinTechnicalMemorondumNo3-357,VeoterwotsEsperiensentStation,March953,

WARELIND
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LOGOFBORINGNO.1

HERCULESPOWDERCOMPANY

HATTIESBURG,MISSISSIPPI

TYPE:3H
Shelbytube&2”split-spoonLOCATION:AsdirectedbyLarryBrowning

COHESION,(P/SQFT
-

I—Z
I

1.0
F

I234Z

DESCRIPTIONOFMATERIAL
PLASTICWATERLIQUID>

w
5LIMITCONTENT%LIMIT

2
+-±w

SURFACEEL.:Notknown20406080

Mediumdenselightgray

clayeyfinesand

Denselightgrayfineto62———————

mediumsandwithcoarse
———————

sandandgravel
——————————

33

Hardgrayandgreenishclay,——
——————

slightlysilty
—

-blue,slightlysandy
—————————

below18’

Hardbluesiltyclaywith
——

siltyfinesandlaminationsZ
andseams

—

-slightlysandybelow53’

(continuednextpage)

13

Hardblueclay

-blueandbrownbelow43’

——————

WARELIND
CCER5PLATE2



LOGOFBORINGNO.1

(Continued)

475:•

80

85

:I• 95

PLATE3

.COHESION,X1P/SQFT

I—t
I

,-
-JU)

NJI234Z
0

zDESCRIPTIONOFMATERIALa.- )()I—

PLASTICWATERLIQUID>

09LIMITCONTENT,%LMiT
z+-+ D

J
—20406080——

Hardblueclay(continued)

Hardblueverysandyclay—

withfinesandseams
——

———

Denseblueclayeyfinesand——————————

Hardblueclay,slightlysandy——————————

Densebluesiltyfinesand—f——J e1Lws_
——eUSiu*n

-hardsandyclaylayer———fi:73toL61_J

77’-80’
40——————

-coarsesandandfine—

gravelseamat87’—————

35—————————

Densecoarsesandand
gravel——sPiths$frtu’o

-largegravelbelow96’———1±irti93to’26

Hardbrownclay

E
COMPLETION0EPTH:105ft

————————

______________

DATE:9/22/80

WARELIND
Eas



Hardbrownandblueclay

-blue,slightlysandywith

occasionalsiltyfinesand

partingsbelow28’

Hardbluesiltyclay,slightly
sandywithoccasionalsilty
finesandpartings

-verysandy38’-43’

(continuednextpage)

LOGOFBORINGNO.2

HERCULESPOWDERCOMPANY

HATTIESBURG,MISSISSIPPI

TYPE3”Shelbytube&2”split-spoonLOCATION:AsdirectedbyLarryBrowning

I-.COHESiON,RIP/SQFT

I—II—

I-
U-i:,U

U234
0

zDESCRIPTIONOFMATERIALD
)-(I—

I-
Q_>-U,‘A
LiqPLASTICWATERLIQUID>

5LIMITCONTENT,%LIMITLi
-J

z+-+
Ui

SURFACEELNotdetermined20406060

—
—

—

Loosemediumtocoarse
sandwithgravel(Eill)

—Loosegrayandtansiltyfine——

sand

-occasionalclayseams—————————

—:8’-ll’14
10-mediumdensebelow8’

Verystiffblueclay——————

14

—jVerystiffbluesiltyclay
——

Zj4Jwithsiltyfinesand
——

—lpartings——————————

30\

35

40

45

50

z::

------------

-blueandbrown43’-46’

z

WARELIND
(UPLATE4



Hardblue-greenfinesandy

claywithclaypockets

(continued)

Hardblueclay,slightlysandy

withsiltyfinesand

partingsandseams

-verysandyto74’

-claypocketsl03’-104’

Hardblue-greenclay
-slightlysandyto106’
-brownandbluei06’-llO’

LOGOFBORINGNO.2

(Continued)

‘.COHESION,lOP/SQFT
.-zI—
b0

-JU,
-

0I234Z

xDESCRIPTIONOFMATERIALD2
I—

PLASTICWATERLIQUID>
LIMITCONTENT,%LIMITNJ

lOZ
+-+ D

,——20406080—

60

65-

70

75

80

85

:;•:
Densemediumtocoarse————

——1———
sandwithfinegravel100j.A_j

——se_finthis_stram-

76

Densebluesiltyfinesand

-occasionalclaypockets

88’-98’

—---—

90

inithcia
f-uIrr,bsrirl11

55

EeryEE
—stitiIrn

Lfrprm——

±__

-

—————

COMPLETIONDEPTH:110ft
DA.TE:7/23/80

WARELINO
EUGINEESPLATE5



SOILSORINGS
M..INO.ABORATORYTESTSSGI’.EERNGREPORTS

SOIL,ADFQUTDATIOCONSUt.TANTS

859PEARORCHARDROAD•POSTOFFICEBOXW115•JACKSON,MISSISSIPPI39206•AREACODE601TELEPHONE956-4467

August13,1980

SubsurfaceDisposal
5555WestLoopSouth
Belaire,Texas77401ReportNo.80095

Attention:Mr.LarryBrowning

SoilBorings,PiezometerInstallation
andLaboratoryTests

HerculesPowerCompany
Hattiesburg,Mississippi

Gentlemen:

SubmittedhereisasummaryofworkrecentlyperformedforyouattheHercules
PowerCompanysiteinHattiesburg,Mississippi.Thisworkwasauthorizedverbally
byMr.BrowningonJuly8,1980.

Twoboringswerecompletedatthesitetodepthsof105ftand110ftduring
theperiodJuly21throughJuly24,1980.Undisturbedsamplesofclayeysoilswere
takenfromtheboringsatabout5-ftintervalsofdepth.Insands,disturbedsamples
weretakenatabout5-ftintervalsofdepthbydrivinga2-in.ODsplit-spoonsampler
18in.witha140-lbhammerfalling30in.Representativeportionsofallsampleswere
sealedinglassjarsforlateruseinthelaboratory.

Aftercompletionoftheborings,piezometerswereinstalledtoapproximatelythe
bottomofeachboringusing2-in.ODPVCpipeand3-ftlongby2-in.ODcontinuousslot
wellscreens.Thepiezometerswerelatersealedandpumpedinaccordancewithyour
instructions.

Inthelaboratory,onefallingheadpermeabilitytestwasperformedonasample
ofgraysiltyfinesandtakenfrom74-ftdepthinBoring1.Resultsofthislattertest
indicateacoefficientofpermeabilityof4.18x106cm/sec.Inaddition,fivepermeability
testsandfourliquidandplasticlimittestswereperformedonselectedsamplesofclays
usingfloatingringconsolidometers.Thetestswereperformedusingconsolidationloads
of500and1000lbspersqft.Resultsoftheselattertestsareasfollows:
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14.5

54.5

19.5

59.0

79.5

Material

clay

siltyclay

siltyclay,slightlysandy

clay,sandandclayeysand

siltyclay

Verytrulyyours,

WARELINDENGINEERS,Inc.

LJ6Lç
EdwinE.Ware,P.E.

BoringNo.Depth,ft

1

1

2

2

2

(1)(2)(3)
k,cm/secLLPL

1.87x10 75123

3.42xio3518

6.08x10 73625

6.30xi04320

7.84x10 7--

onus.

(1)Permeability
(2)Liquidlimit
(3)Plasticlimit

Ifwecouldfurnishyouwithanyadditionalinformationatthistime,pleasecall

EEW/cw



CULPEPPERTESTINGLABORATORI[ES

___________

cAL’iarnicW

205SOUTHMAINSTREETTELEPHONE601563-0411

HATTIESBURG,MISSISSIPPI39401

Client:hercules,Inc.DateReceived:July25,1980

Date:July30,1980Da1eAnalysisBegun:July25,1980

InvoiceNo.:0425CollectedBy:Client

LaboratoryNumber:H—72580—4A
Remarks:

SamplelabeledHT—517—36—1
WaterWell
Back40

AnalyticalParameterConcentrationMethodology*

TotalChlorides1.25mg/ill2B

TotalSulfate7.82mg/i1563

Alkalinity,Total210.0mg/i102

Alkalinity,Phenolphtalein0.0mg/l102

Alkalinity,Bicarbonate210.0mg/i102

SodiumNonedetectableAtomicAbsorption

PotassiumNoneDetectableAtomicAbsorption

Calcium11.0mg/lAtomicAbsorption

Magnesium2.0mg/i-AtomicAbsorption

pH7.25SDl44A

11
StandardM,tho4(ortheEoa,ninatjonofWaterandWastewater

Certified
T.J.CuIpeppu-,PhJD.I



CULPEPPERTESTINGLABORATORIES

_________

L7{LaACWf

TotalChlorides

TotalSulfate

Alkalinity,Total

Alkalinity,Phenolphtalein

Alkalinity,Bicarbonate

Sodium

?otassm

Calcium

Magnesium

05SOUTHMAINSTREETTELEPHONE601863-0411

HATTIESBURG,MISSISSIPPI39401

Client:Hercules,Inc.

D
Date:July30,1980

InvoiceNo.:0425

DateReceived:July25,1980
DateAnalysisBegun:Juiy25,1980

CollectedBy:Client

LaboratoryNumber:H—72580—45
Remarks:

SamplelabeledHT—5l7—36—2

WellWater
ProvidenceStreet

AnalyticalParameterConcentration

1.00mg/i

8.23mg/i

245.0mg/i

5.0mg/i

235.0mg/i

Nonedetectable

Nonedetectable

Nonedetectable

3.0mg/i

8.25SU

Methodology*

112B

156B

102

102

102

AtomicAbsorption
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ercentinweight,and(2)forbatch
wastesnyvariationinpiececount,such
asadiscrepancyofonedrumina
uckioad.Significantdiscrepanciesin
typeareobviousthfferenceswhichcai
bediscoveredbyinspectionorwaste
analysis.suchaswastesolvent
substitutedforwasteacid,ortoxic
constituentsnotreportedonthe
manifestorshippingpaper.

(b)Upondiscoveringasignificant
discrepancy,theowneroroperatormust
attempttoreconcilethediscrepancy
withthewastegeneratorortransporter
(e.g.,withtelephoneconversations).If
thediscrepancyisnotresolvedwithin
15daysafterreceivingthewaste,the
owneroroperatormustimmediately
submittotheRegionalAdministratora
letterdescribingthediscrepancyand
attemptstoreconcileit,andacopyof
themanifestorshippingpaperatissue.

§265.73OperatIngrecord.

(a)Theowneroroperatormustkeepa
writtenoperatingrecordathisfacility.

(b)Thefollowinginformationmustbe
recorded,asitbecomesavailable,and
maintainedintheoperatingrecorduntil
closureofthefacility:

(1)Adescriptionandthequantityof
eachhazardouswastereceived,andthe
method(s)anddate(s)ofitstreatment,
storage,ordisposalatthefacilityas
requiredbyAppendixI;

(2)Thelocationofeachhazardous
wastewithinthefacilityandthe
quantityateachlocation.Fordisposal
facilities,thelocationandquantityof
eachhazardouswastemustberecorded
onamapordiagramofeachcellor
disposalarea.Forallfacilities,this
informationmustincludecross-
referencestospecificmanifest
documentnumbers,ifthewastewas
accompaniedbyamanifest;
[Comment:See§§265.119,265.279,and
265.309forrelatedrequirements.]

(3)Recordsandresultsofwaste
analysesandtrialtestsperformedas
specifiedin§265.13,265.193,265.225,
265.252,265.273,265.345,265.375,and
265.402;

(4)Summaryreportsanddetailsofall
incidentsthatrequireimplementingthe
contingencyplanasspecifiedin
§265.56(j);

(5)Recordsandresultsofinspections
asrequiredby§265.15(d)(exceptthese
dataneedbekeptonlythreeyears):

(6)Monitoring,testing,oranalytical
datawhererequiredby§§265.90,
265.94,265.276,265.278,265.280(d)(1),
265.347,and265.377;and,
[Comment:Asrequiredby§265.94,
monitoringdataatdisposalfacilities
mustbekeptthroughoutthepost-closure
period.]

(7)Allclosurecostestimatesunder
§265.142and,fordisposalfacilities,all
post-closurecostestimatesunder
§265.144.

§265.74Availability,retention,and
dispositionofrecords.

[a)Allrecords,includingplans,
requiredunderthisPartmustbe
furnisheduponrequest,andmade
availableatallreasonabletimesfor
inspection,byanyofficer,employee,or
representativeofEPAwhoisduly
designatedbytheAdministrator.

(b)Theretentionperiodforallrecords
requiredunderthisPartisextended
automaticallyduringthecourseofany
unresolvedenforcementaction
regardingthefacilityorasrequestedby
theAdministrator.

(c)Acopyofrecordsofwaste
disposallocationsandquantitiesunder

§265.73(b)(2)mustbesubmittedtothe
RegionalAdministratorandlocalland
authorityuponclosureofthefacility
(see§265.119).

§265.75Annualreport.

Theowneroroperatormustprepare
andsubmitasinglecopyofanannual
reporttotheRegionalAdministratorby
March1ofeachyear.Thereportform
andinstructionsinAppendixUmustbe
usedforthisreport.Theannualreport
mustcoverfacilityactivitiesduringthe
previouscalendaryearandmustinclude
thefollowinginformation:

(a)TheEPAidentificationnumber,
name,andaddressofthefacility;

(b)Thecalendaryearcoveredbythe
report;

(c)Foroff-sitefacilities,theEPA
identificationnumberofeachhazardous
wastegeneratorfromwhichthefacility
receivedahazardouswasteduringthe
year;forimportedshipments,thereport
mustgivethenameandaddressofthe
foreigngenerator;

(d)Adescriptionandthequantityof
eachhazardouswastethefacility
receivedduringtheyear.Foroff-site
facilities,thisinformationmustbelisted
byEPAidentificationnumberofeach
generator;

(e)Themethodoftreatment,storage,
ordisposalforeachhazardouswaste;

(fJMonitoringdataunder
§265.94(a)(2)(ii)and(iii),and(b)(2),
whererequired;

(g)Themostrecentclosurecost
estimateunder§265.142,and,for
disposalfacilities,themostrecentpost-
closurecostestimateunder§265.144;,4 and

(h)Thecertificationsignedbythe
owneroroperatorofthefacilityorhis
authorizedrepresentative.

§265.76Unmanifestedwastereport.

Ifafacilityacceptsfortreatment,
storage,ordisposalanyhazardous
wastefromanoff-sitesourcewithoutan
accompanyingmanifest,orwithoutan
accompanyingshippingpaperas
describedin§263.20(e)(2)ofthis
Chapter,andifthewasteisnot
excludedfromthemanifestrequirement
by§261.5ofthisChapter,thenthe
owneroroperatormustprepareand
submitasinglecopyofareporttothe
RegionalAdministratorwithin15days
afterreceivingthewaste.Thereport
formandinstructionsinAppendixII
mustbeusedforthisreport.Thereport
mustincludethefollowinginformation:

(a)TheEPAidentificationnumber,
name,andaddressofthefacility:

(b)Thedatethefacilityreceivedthe
waste:

(c)TheEPAidentificationnumber,
name,andaddressofthegeneratorand
thetransporter,ifavailable:

(d)Adescriptionandthequantityof
eachunmanifestedhazardouswastethe
facilityreceived;

(e)Themethodoftreatment,storage,
ordisposalforeachhazardouswaste:

(f)Thecertificationsignedbythe
owneroroperatorofthefacilityorhis
authorizedrepresentative;and

(g)Abriefexplanationofwhythe
wastewasurunanifested,ifknown.

[Comment:Smallquantitiesof-
hazardouswasteareexcludedfrom
regulationunderthisPartanddonot
requireamanifest.Whereafacility
receivesunmanifestedhazardous
wastes,theAgencysuggeststhatthe
owneroroperatorobtainfromeach
generatoracertificationthatthewaste
qualifiesforexclusion.Otherwise,the
Agencysuggeststhattheowneror
operatorfileanunmanifestedwaste
reportforthehazardouswaste
movement.)

§265.77Additionalrepo’ts.

Inadditiontosubmittingtheannual
reportandunmanifestedwastereports
describedin§§265.75and265.76,the
owneroroperatormustalsoreportto
theRegionalAdministrator:

(a)Releases,fires,andexplosionsas
specifiedin§265.56(j):

(b)Ground-watercontaminationand
monitoringdataasspecifiedin§§265.93
and265.94;and

(c)Facilityclosureasspecifiedin
§265.115.

§265.78—265.89[Reserved]

SubpartF—Ground-WaterMonitoring

§265.90Applicability.

(a)Withinoneyearaftertheeffective
dateoftheseregulations,theowneror



operatorofasurfaceimpoundment,
landfill,orlandtreatmentfacilitywhich
isusedtomanagehazardouswaste
mustimplementaground-water
monitoringprogramcapableof
determiningthefacility’simpactonthe
qualityofgroundwaterinthe
uppermostaquiferunderlyingthe

U
facility,exceptas§265.1andparagraph
(cJofthisSectionprovideotherwise.

(b)Exceptasparagraphs(c)and(d)of
thisSectionprovideotherwise,the

U
owneroroperatormustinstall,operate,
andmaintainaground-watermonitoring
systemwhichmeetstherequirementsof
§265.91,andmustcomplywith
§§265.92—265.94.Thisground-water
monitoringprogrammustbecarriedout
duringtheactivelifeofthefacility,and
fordisposalfacilities,duringthepost

fl
closurecareperiodaswell.

(c)Allorpartoftheground-water
monitoringrequirementsofthisSubpart
maybewaivediftheowneroroperator
candemonstratethatthereisalow

fl
potentialformigrationofhazardous
wasteorhazardouswasteconstituents
fromthefacilityviatheuppermost
aquifertowatersupplywells(domestic,
industrial,oragricultural)ortosurface
water.Thisdemonstrationmustbein
writing,andmustbekeptatthefacility.
Thisdemonstrationmustbecertifiedby
aqualifiedgeologistorgeotechnical
engineerandmustestabiisnthe
following:

(1)Thepotentialformigrationof
hazardouswasteorhazardouswaste

U
constituentsfromthefacilitytothe
uppermostaquifer,byanevaluationof:

(iJ-Awaterbalanceofprecipitation,
evapotranspiration,runoff,and
infiltration;and

(ii)Unsaturatedzonecharacteristics
(i.e.,geologicmaterials,physical
properties,anddepthtogroundwater);

and
(2)Thepotentialforhazardouswaste

orhazardouswasteconstituentswhich
entertheuppermostaquifertomigrate
toawatersupplywellorsurfacewater,
byanevaluationof:

(i)Saturatedzonecharacteristics(i.e., geologicmaterials,physicalproperties,
andrateofground-waterflow);and

fl(ii]Theproximityofthefacilityto
watersupplywellsorsurfacewater. L..J(d)Ifanowneroroperatorassumes
(orknows)thatground-watermonitoring ofindicatorparametersinaccordance with§265.91and265.92wouldshow Listatisticallysignificantincreases(or
decreasesinthecaseofpH)when
evaluatedunder§265.93(b),hemay,
install,operate,andmaintainan
alternateground-watermonitoring
system(otherthantheonedescribedin
§§265.91and265.92).Iftheowneror
operatordecidestouseanalternate

ground-watermonitoringsystemhe
must:

(1)Withinoneyearaftertheeffective
dateoftheseregulations,submittothe
RegionalAdministratoraspecificplan,
certifiedbyaqualifiedgeologistor
geotechnicalengineer,whichsatisfies
therequirementsof§265.93(d)(3),foran
alternateground-watermonitoring
system;

(2)Notlaterthanoneyearafterthe
effectivedateoftheseregulations,
initiatethedeterminationsspecifiedin
§265.93(d)(4);

(3)Prepareandsubmitawritten
reportinaccordancewith§265.93(d)(5);

(4)Continuetomakethe
determinationsspecifiedin
§265.93(d)(4)onaquarterlybasisuntil
finalclosureofthefacility;and

(5]Complywiththerecordkeeping
andreportingrequirementsin
§265.94(b).

§265.91Ground-watermonitoring
system.

(a)Aground-watermonitoringsystem
mustbecapableofyieldingground
watersamplesforanalysisandmust
consistof:

(1)Monitoringwells(atleastone)
installedhydraulicallyupgradient(i.e.,
inthedirectionofincreasingstatic
head)fromthelimitofthewaste
managementarea.Theirnumber,
locations,anddepthsmustbesufficient
toyieldground-watersamplesthatare:

(i)Representativeofbackground
ground-waterqualityintheuppermost
aquifernearthefacility;and

(ii)Notaffectedbythefacility;and
(2)Monitoringwells(atleastthree)

installedhydraulicallydowngradient
(i.e.,inthedirectionofdecreasingstatic
head)atthelimitofthewaste
managementarea.Theirnumber,
locations,anddepthsmustensurethat
theyimmediatelydetectanystatistically
significantamountsofhazardouswaste
orhazardouswasteconstituentsthat
migratefromthewastemanagement
areatotheuppermostaquifer.

(b)Separatemonitoringsystemsfor
eachwastemanagementcomponentofa
facilityarenotrequiredprovidedthat
provisionsforsamplingupgradientand
downgradientwaterqualitywilldetct
anydischargefromthewaste
managementarea.

(1)Inthecaseofafacilityconsisting
ofonlyonesurfaceimpoundment,
landfill,orlandtreatmentarea,the
wastemanagementareaisdescribedby
thewasteboundary(perimeter).

(2)Inthecaseofafacilityconsisting
ofmorethanonesurfaceimpoundment,
landfill,orlandtreatmentarea,the
wastemanagementareaisdescribedby animaginaryboundarylinewhich
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circumscribestheseveralwaste
managementcomponents.

(c)Allmonitoringwellsmustbecased
inamannerthatmaintainstheintegrity
ofthemonitoringwellborehole.This
casingmustbescreenedorperforated,
andpackedwithgravelorsandwhere
necessary,toenablesamplecollection
atdepthswhereappropriateaquifer
flowzonesexist.Theannularspace(i.e.,
thespacebetweentheboreholeand
wellcasing)abovethesamplingdepth
mustbesealedwithasuitablematerial
(e.g.,cementgroutorbentoniteslurry)to
preventcontaminationofsamplesand
thegroundwater.

§265.92Samplingandanalysis.
(a)Theowneroroperatormustobtain

andanalyzesamplesfromtheinstalled
ground-watermonitoringsystem.The
owneroroperatormustdevelopand
followaground-watersamplingand
analysisplan.Hemustkeepthisplanat-
thefacility.Theplanmustinclude
proceduresandtechniquesfor:

(1)Samplecollection;
(2)Samplepreservationandshipment;
(3)Analyticalprocedures;and
(4)Chainofcustodycontrol.

[Comment:See“ProceduresManualFor
Ground-waterMonitoringAtSolid
WasteDisposalFacilities,”EPA—530)
SW—611,August1977and“Methodsfor
ChemicalAnalysisofWaterand
Wastes,”EPA—600/4—79—020,March
1979fordiscussionsofsamplingand
analysisprocedures.)

(b)Theowneroroperatormust
determinetheconcentrationorvalueof
thefollowingparametersinground-
watersamplesinaccordancewith
paragraphs(c)and(d)ofthissection:

(1)Parameterscharacterizingthe
suitabilityofthegroundwaterasa
drinkingwatersupply,asspecifiedin
AppendixIII

(2)Parametersestablishingground-
waterquality:

(i)Chloride
(ii)Iron-

(iii)Manganese
(iv)Phenols
(v)Sodium
(vi)Sulfate

[Comment:Theseparametersaretobe
usedasabasisforcomparisoninthe
eventaground-waterquality
assessmentisrequiredunder
§265.93(d).]

(3)Parametersusedasindicatorsof
ground-watercontamination:

(I)pH
(ii)SpecificConductance
(iii)TotalOrganicCarbon
(iv)TotalOrganicHalogen
(c)(lrForallmonitoringwells,the

owneroroperatormustestablishinitial



backgroundconcentrationsorvaluesof
allparametersspecifiedinparagraph(b)
ofLhisSection.Hemustdothis
quartriyforoneyear.

(2)Foreachoftheindicator
parametersspecifiedinparagraph(b)(3)
ofthisSection,atleastfourreplicate
raeasurementsmustbeobtainedfor
eachsampleandtheinitialbackground
arithmeticmeanandvariancemustbe
determinedbypoolingthereplicate
measurementsfortherespective
parameterconcentrationsorvaluesin
samplesobtainedfromupgradientwells
duringthefirstyear.

(d)Afterthefirstyear,allmonitoring
wellsmustbesampledandthesamples
analyzedwiththefollowingfrequencies:

(1)Samplescollectedtoestablish
ground-waterqualitymustbeobtained
andanalyzedfortheparameters
specifiedinparagraph(b)(2)ofthis
Sectionatleastannually.

(2)Samplescollectedtoindicate
ground-watercontaminationmustbe
obtainedandanalyzedforthe
parametersspecifiedinparagraph(b)(3)
ofthisSectionatleastsemi-annually.

(a)Elevationoftheground-water
surfaceateachmonitoringwellmustbe
determinedeachtimeasampleis.
obtained.

§265.93PreparatIon,evaluation,and
response.

(a)Withinoneyearaftertheeffective
dateoftheseregulations,theowneror
operatormustprepareanoutlineofa
ground-waterqualityassessment
program.Theoutlinemustdescribea
morecomprehensiveground-water
monitoringprogram(thanthatdescribed
in§265.91and265.92)capableof
determining:

(1)Whetherhazardouswasteor
hazardouswasteconstituentshave
enteredthegroundwater;

(2)Therateandextentofmigrationof
hazardouswasteorhazardouswaste
constituentsinthegroundwater;and

(3)Theconcentrationsofhazardous
wasteorhazardouswasteconstituents
inthegroundwater.

(b)Foreachindicatorparameter
specifiedin§265.92(b)(3),theowneror
Operatormustcalculatethearithmetic
meanandvariance,basedonatleast
fourreplicatemeasurementsoneach
sample,foreachwellmonitoredin
accordancewith§265.92(d)(2J,and
comparetheseresultswithitsinitial
backgroundarithmeticmean.The
comparisonmustconsiderindividually
eachofthewellsinthemonitoring
system,andmustusetheStudent’st-test
atthe0.01levelofsignificance(see
AppendixIV)todeterminestatistically
significantincreases(anddecreases,in
thecaseofpH)overinitialbackground.

(c)(1)Ifthecomparisonsforthe
upgradientwellsmadeunderparagraph
[b)ofthisSectionshowasignificant
increase(orpHdecrease),theowneror
operatormustsubmitthisinformationin
accordancewith§265.94(a)(2)(ii).

(2)Ifthecomparisonsfor
downgrczdientwellsmadeunder
paragraph(b)ofthisSectionshowa
significantincrease(orpHdecrease),
theowneroroperatormustthen
immediatelyobtainadditionalground
watersamplesfromthosedowngradient
wellswhereasignificantdifferencewas
detected,splitthesamplesintwo,and
obtainanalysesofalladditional
samplestodeterminewhetherthe
significantdifferencewasaresultof
laboratoryerror.

(d)(1]Iftheanalysesperformedunder
paragraph(c)(2)ofthisSectionconfirm
thesignificantincrease(orpH
decrease),theowneroroperatormust
providewrittennoticetotheRegional
Administrator—withinsevendaysofthe
dateofsuchconfirmation—thatthe
facilitymaybeaffectingground-water
quality.

(2)Within15daysafterthe
notificationunderparagraph(d)(1)of
thisSection,theowneroroperatormust
developandsubmittotheRegional
Administratoraspecificplan,basedon
theoutlinerequiredunderparagraph(a)
ofthisSectionandcertifiedbya
qualifiedgeologistorgeotechnical
engineer,foraground-waterquality
assessmentprogramatthefacility.

(3)Theplantobesubmittedunder
§265.90(d)(1)orparagraph(d)(2)ofthis
Sectionmustspecify:

(i)Thenumber,location,anddepthof
wells;

(ii)Samplingandanalyticalmethods
forthosehazardouswastesor
hazardouswasteconstituentsinthe
facility;

(iii)Evaluationprocedures,including
anyuseofpreviously-gatheredground
waterqualityinformation;and

(iv)Ascheduleofimplementation.
(4)Theowneroroperatormust

implementtheground-waterquality
assessmentplanwhichsatisfiesthe
requirementsofparagraph(d)(3)ofthis
Section,and,ataminimum,determine:

(i)Therateandextentofmigrationof
thehazardouswasteorhazardous
wasteconstituentsinthegroundwater;
and

(ii)Theconcentrationsofthe
hazardouswasteorhazardouswaste
constituentsinthegroundwater.

(5)Theowneroroperatormustmake
hisfirstdeterminationunderparagraph
(d)[4)ofthisSectionassoonas
technicallyfeasible,and,within15days
afterthatdetermination,submittothe
RegionalAdministratorawrittenreport
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containinganassessmentoftheground
waterquality.

(6)Iftheownersoroperator
determines,basedontheresultsofthe
firstdeterminationunderparagraph
(d)(4)ofthisSection,thatnohazardous
wasteorhazardouswasteconstituents
fromthefacilityhaveenteredthe
groundwater,thenhemayreinstatethe
indicatorevaluationprogramdescribed
in§265.92andparagraph(b)ofthis
Section.Iftheowneroroperator
reinstatestheindicatorevaluation
program,hemustsonotifytheRegional
Administratorinthereportsubmitted
underparagraph(d)(5)ofthisSection.

(7)Iftheowneroroperator
determines,basedonthefirst
determinationunderparagraph(d)(4)of
thisSection,thathazardouswasteor
hazardouswasteconstituentsfromthe
facilityhaveenteredthegroundwater,
thenhe:

(i)Mustcontinuetomakethe
determinationsrequiredunder
paragraph(d)(4)ofthisSectionona
quarterlybasisuntilfinalclosureofthe
facility,iftheground-waterquality
assessmentplanwasimplementedprior
tofinalclosureofthefacility;or

(ii)Mayceasetomakethe
determinationsrequiredunder
paragraph(d)(4)ofthisSection,ifthe
round-waterqualityassessmentplan
wasimplementedduringthepost-
closurecareperiod.

(e)Notwithstandinganyother
provisionofthisSubpart,anyground
waterqualityassessmenttosatisfythe
requirementsof§265.93(d)(4)whichis
initiatedpriortofinalclosureofthe
facilitymustbecompletedandreported
inaccordancewith§265.93(d)(5).

(f)Unlessthegroundwateris
monitoredtosatisfytherequirementsof
§265.93(d)(4),atleastannuallythe
owneroroperatormustevaluatethe
dataonground-watersurfaceelevations
obtainedunder§265.92(e)todetermine
whethertherequirementsunder
§265.91(a)forlocatingthemonitoring
wellscontinuestobesatisfied.Ifthe
evaluationshowsthat§265.91(a)isno
jongersatisfied,theowneroroperator
mustimmediatelymodifythenumber,
location,ordepthofthemonitoring
wellstobringtheground-water
monitoringsystemintocompliancewith
thisrequirement.

§265.94Recordkeepingandreporting.
(a)Unlessthegroundwateris

monitoredtosatisfytherequirementsof
§265.93(d)(4),theowneroroperator
must:

(1)Keeprecordsoftheanalyses
requiredin§265.92(c)and(d),the
associatedground-watersurface
elevationsrequiredin§265.92(e),and

FederalRegisterIVol.45,No.98IMonday,May19,1980/RulesandRegulations

I:
Ei
U.....
EL’
U

U
[ZI


