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• . ~CE~V~!D• CLERK’S OFFICE

DEC 10 2004
BEFORE THE POLLUTION CONTROL BOARD STATE OF ILLINOIS

OF THE STATE OF ILLINOIS . Pollution Control Boar*~1

PAUL JOHNSON INC., . )

Petitioner, )

)•

V. • ) PCBNo. 0

)
ILLINOIS ENVIRONMENTAL )
PROTECTION AGENCY and )

CITY OF WATERMAN, ILLINOIS, . )

)

• Respondent. . . )

PETITION FOR COMMUNITY WELL SETBACK EXCEPTION

• NOW COMES thePetitioner,Paul JohnsonInc. (“PJI”), by and through its attorneys,

Baker~ McKenzie,andpursuantto Section 14.2(c)of theIllinois EnvironmentalProtectionAct

(“Act”) and Part106 of the Board’sProceduralRules (35 Ill. Adm~Code § 106.300, et seq.),

herebypetitionsthe Illinois Pollution Control Board(“Board”), to grant PJI an exceptionfrom

thecommunitywater supplywell setback~equirethentsin Section14.2 oftheAct. In supportof

its Petition,PJI statesasfollows:

I. BACKGROUND

PJI is seekingthis waiver from the setbackrequirementsin Section 14.2 of theAct to

enablePJI,to remediateexistingshallowgroundwatercontamination.Theshallowgroundwater

located within the setbackzone of the Waterman,Illinois community water supply well is

contaminatedwith~hydrocarbons,mostlikely residuesfrom formerundergroundstoragetanks
p

(“USTs”) usedto storefuel for vehicles. Thepreferredcleanup methodis theuseofdirecfpush

technology(i.e. Geoprobe)to inject microbes,nutrients,andoxygenreleasecompound(“ORC”)

directly into theplumeof impactedgroundwater(referredto hereinas“in-situ bioremediation”).

Upon completionof each injection, the open hole is backfilled with granularbentonite and



hydrated,therebyeliminating the risk of future pathwaysof contaminationinto the shallow

groundwaterzone. ThelocationoftheSite is shownon Figure 1 in AttachmentA.

Section14.2 oftheAct prohibitsthe installation ofany “new potentialroute” within 200

feetof anexi’~tingmunicipalwaterwell. 415 ILCS 5/14.2. Theuseofdirect pushtechnologyto

• • inject microbes,nutrients,and ORC into the plume of impactedgroundwatertechnically falls

within the definition of “new potential route”. 415 ILCS 5/3.350. Section 14.2 allows for

sourcesto petition the Illinois Pollution Control Bpard and the Illinois EPA for an,exception

from this setbackrequirementunderappropriatecircumstances.As discussedinthispetition,PJI

meetsall of the requirementsfor granting the exceptionfrom the set back requirementsof

• Section14.2 of theAct. •

A. TheReasonsfor and Basisof theRequestedException

Theneedfor theset backexceptionarisesfrom broadlywordedstatutorydefinitionsthat

• technically include the current remediationactivities within the.definition of “new potential

route.” Most “inj~ctionwells” areconsideredpathwaysof contamination,either intentionallyas

a disposal route, or unintentionally as an easy migration pathway. Both concerns are

inapplicable in this case. PJI seeksto use in-situ bioremediationto clean up an existing

contaminatedgroundwatersourceratherthanallow this contaminatedgroundwaterto remainin

the shallowaquifer. Theuseofin-~itubioremediationis the mostcosteffectiveandtechnically

feasiblealternativein this case. In addition, the shallowcontaminatedgroundwaterthatis the

subjectof ongoingremediationefforts is not hydraulically connectedto the deep aquiferfrom

which the communitywater supplywell drawsits water. Thus, thereis no significantrisk of

cross-contaminationof the community water supply by useof in-situ bioremediation. As a
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• result, pursuantto Section14.2(c), theBoardshouldgranttherequestedexceptionasset forth in

detailbelow. • . • .

• B., Natureof thePJI’s Operations

• 1. P.11’sFormer and Current Operations. •

PJI formerlyoperateda truck maintenanceandleasingoperationin Waterman,Illinois.

• As partof thoseoperations,PJI ownedandoperatedseveralUSTs usedfor storing fuel for the

trucks. PJI, upon removal of the USTs, discoveredthat they had leaked. PJI subsequently

enteredinto theLeakingUndergroundStorageTank(“LUST”) programwith Illinois EPA under

which it is currentlyconductingsoil and groundwaterremediationactivities in pursuit of a No

Further Remediation(“NFR”) letter from Illinois EPA. Thesecleanup efforts haveincluded ,

removal of ,approximately4,730 cubic yards of impactedsoil, 83 gallons of free phase

• hydrocarbon,applicationof 800 poundsof ORCto thebase~f theexcavationandinstallationof
• • . . . , , ‘

22 monitoringw~lls.During theprocessofthe ongoingremediationactivities, PJI learnedthat a

• portionofthecurrentshallowgroundwatercontaminationis within approximately150 feet~ofthe

• ‘ existing communitywatersupplywell for Waterman,Illinois. PJI’s environmentalconsultants,

ClaytonGroupServices,Inc. (“Clayton”), haverecentlyinstalledadditionalboringsto determine

theextentoftheshallowgroundwaterplume: The plume‘extendsto an areanot’yettreatedwith

ORC,andlocatedwithin thesetbackzoneoftheWatermancommunitysupplywell.

With the exceptionof the above-mentionedongoing clean up efforts, PJI no longer

conductsany operations.Mr. PaulJohnson,thesoleshareholderofPJI,passedawayin February

of 2002. Sincethen,PJI has remainedin ~existenceand adequatelyfundedfor the purposeof •

completingthenecessarycleanup ofthesiteandobtaininganNFR from Illinois EPA. OncePJI

obtains an NFR, the remainingassetsof the corporationwill be distributed to the intended

beneficiariesofMr. Johnson’sestate, ‘ ‘
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2. PJI’s Control Equipment. ‘

Prior to treating the hydrocarbons,‘a series of injections are completedaround the

perimeterof the hydrocarbonplume. The purpOseof the.perimeterinjections is to form a

hydraulicbarrier that preventsthe lateralmigrationofthecontaminantplume duringtreatment.

Furthermore,t_he upon reachinga depth of approximately14.‘feet . below boundsurface,the

ORC, thicrobesandnutrientsareinjectedin ahorizontalpatternto treatthesurroundingarea,and

‘control thedepthofthe injection~Uponcompletionof eachinjection, theopenhole is backfilled

with granular beiitonite and hydrated,therebyeliminating the risk of fçiture pathways of’

contaminationinto theshallowgroundwaterzone.

The shallow groundwaterzoneis separatedfrom the deeperaquifer from which.the

communitywatersupply~el1drawsits waterby ashaleunit ata depthofapproximately40 feet

Felowgroundsurface. Thedisconnectionbetweentheshallowgroundwaterzoneandthedeeper

aquiferis evjdentin the lackof influencecontinuedpumpingofthecommunitywell hason the

shallow groundwaterzone, (i.e. cone of depression). If connected,the shallow groundwater

should move towardsthewell.. Instead,the groundwater.flow direction,is to the northeastand

awayfrom themunicipal well. Furtherdiscussionof thegeologybelowtheSite is provided in

SectionV ofthis Petition. . • • • ‘

II. COMPLIANCE WITH.THE SETBACK REQUIREMENTSWOULD
IMPOSE,AN ARBITRARY AND UNREASONABLE HARDSHIP (35IAC
104.310(A)) . .

TheBoard should grantan exceptionin this casebecausepreventingPJI from utilizing

in-situbioremediationto remediatethecontaminatedshallowaquiferwoulddelaythecleanupof

the shallow aquifer and add significant and unnecessarycosts. The other remediation

altern~tivesare discussedin more detail in SectionIV of this Petition, but with eachof them,

theirrespectivenegativesoutweightheirrespectivebenefits. ‘ .
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Therearethreeprimaryfactorsthatmakeadherenceto thesetbackrequirementsarbitrary

andunreasonablein this case.First, theuseof in-situ” bioremediationwithin thesetbackareais

intendedto improvethewaterquality. Theareais alreadycontaminatedwith hydrocarbons,and

thesoonerremedialactivitiesareundertaken,thesoonertheshallowgroundwaterwill be cleaned

up. .

Second,in-situ bioremediationwould only be utilized for theshallowgroundwaterzone,

which is not hydraulicallyconnectedto thedeeperaquiferfrom,whichthe‘Watermancommunity

•supply well draws its water. Accordingly, the injection wells at issue will not affect the

groundwaterzoneutilized by thecommunitysupplywell. Evidence‘that thetwo waterbearing

zones are not~connectedis presentedin more detail below, but the ‘fact that the existing

hydrocarboncontaminationhas not,’ reachedthe deeper aquifer (as demonstratedby the

communitywatertesting)supportsthis importantfact. The 2003 Consumer‘ConfidenceReport

for theVillage ofWatermanis includedin AttachmentB.

Third, Mr. PaulJohnson,the soleshareholderof PJI,passedawayin Februaryof 2002,

and the Estate has continued to maintain PJI ‘for the purposeof funding the , ongoing

environmentalremediation. The longerit takesto completetheremediationandobtain‘an NFR,

thelongerP’JI’s assetsremainundistributedto the intendedbeneficiariesof Mr. ‘Johnson’sEstate.

PJI hasandwill continueto maintainadequateresourcesto fundthecompletionof remediation

andobtain anNFR, but it doesnotwantto prolong’ordelaythis processunnecessarily.B~ecause

PJI is in theLUST programandentitled to reimbursementfor approvedremediãtionexpenses,it ‘

is likely that significant funds will’ be availablefor distribution to the beneficiariesonce the

remediationis complete. As such,any delay in obtaining an NFR preventsthe beneficiaries

fromreceiving’theseEstateassets. ‘ ‘ , ‘
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- Becausethemostcostefficientandexpedientremediationtechnologyis theuseofin-sim

bioremediation.~to’ remediatethe shallow aquifer, adherenceto the prohibition on locating

“injection wells” within a minimumsetbackofa communitysupplywell would be arbitraryand

unreasonableunderthesecircumstances.

III. IN-SITU BIOREMEDIATION IS THE BESTAVAILABLE CONTROL
TECHNOLOGY ECONOMICALLY ACHIEVABL’E’(35 IAC 106.310(B))

PJI is seekingthe exceptionto thesetbackrequirementsto enableit to cleanup existing
N

contaminationlocatedwithin thesetbackareaof acommunitysupplywell. Thus,theregulatory

Criterion mandatingthe bestavailablecontroltechnologyeconomicallyachievableto minimize

the likelihood of contaminationof the potable water supply well should be analyzedmore

broadly. In’ essence,thekey inquiry in this caseinvolvesselectingaremediationtechnologythat

will be most effectivein cleaningup the‘existing contaminationandnot, by itself, increasethe

risk of ‘exacerbatingsuch contamination. This inquiry must also consider the “economic

achievability” of any potential technology. When these factors are consideredunder the

circumstancesofthis case,in-situ bioremediationis thebestavailabletechnologyeconomically

achievable.

Claytonhasevaluatedseveralpotential alternativesto in-situ bioremediation.Eachone

ofthepotential alternativesis describedbelow. Thepotentialalternativesinclude: (‘1) installing

atraditional“pump and t~eat”system;(2) attemptingto useElectricResistiveHeating(“ERR”),

an emergingtechnologydescribedin moredetail below;~r (3) relocatingthe,communitysupply

‘well . to an area free of existing contamination. As shown in’ this’ section, eachof these

alternatives’presents’technical, practical and financial obstaclesthat eliminate them as the

preferredapproach. ‘
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A., Pump & Treat - , -

The effectiveremoval and subsequenttreatmentof groundwaterfrom thecontaminated

shallow aquiferis limited in this casedue to the low permeabilityof the soils (10~cm/sec)and

theadsorptionofthecontaminantsto’ thematrix ofthe aquiferthat hindertheability to meet~the

ClassI GroundwaterRemedialObjectivesfor thecontaminantsofconcern.Thein-situhydraulic

conductivity testingof monitoring wells completedin the unconsolidatedoverburdenindicate

that thehydraulic conductivityof theunconsolidatedoverburdenrangesfrom 2.57 x I0~cm/sec

to 6.29 x 1 0~cm/sec. The averagehydraulicconductivityof theunconsolidatedoverburdenis’

4.36 x I0~cm/sec. ‘ Thus, pump and treat technology is not recommendedbasedupon its

technicalfeasibility. Moreover,theestimatedcostto designandinstall thepump& treatsystem

is $100,000to $150,000,with long-termoperationandmaintaincostsof approximately$400,000’

- $500,000over 20 years.

B. Electrical ResistiveHeating(ERR)

ERR is an emergingin-situ remediationtechnologythat usesthe heatgeneratedby the

resistanceoff the soil to the flow of electrical current (through electrodesinstalled into the

subsurface)’to raisesubsurfacetemperaturesand force thecontan~inantinto thevaporphase. A

vaporrecoverysystemis thenusedto removethevaporfrom thesubsurface.ERR canbe used

to remediatetight clays(l06 cm/secor less),usedaroundburiedutilities, underbuildings., ERR

is in use’in certainsiteswith volatile organiccompound(“VOC”) contamination.To date,Ithas

not beenutilized to remediateresidualhydrocarboncontaminationin a shallow aquifer. The

estimatedcostto completethePJI siteutilizing ERR is between$600,000and$700,000with an

estimatedcompletiontime of oneto two years. Accordingly,given its high ~ostandthefact that
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this would be thefirst installationofERRto rèmediate,hydrocarboncontaminatedgroundwater,

ERRisnotthepreferredalternative..

C. Replacementand RelocationofMunicipal Well ‘ -

Thecost to move,themunicipal well ‘is currentlyunknownbut estimatedto be between

$750,000and$1,000,000; Unknownfactorsthat needto be addressedprior to a final estimated

price‘include the~numberof testborings/pumpteststo determine•the sustainableyield of the’

aquifer,distancereq~iiredto connectthe,newwell to theexistingwater.supplynetwork,andthe -

neçdto purchasethe parcel ‘on which to locatethe well, as well as securingeasementsor

condemningpropertyto locatethepipeline. Furthermore,following replacem~entofthewell, PJI

will s’till be requiredto either minimize rernediationunder TACO or complete‘remediation

throughin-situbioremed.iation,ERH, or anothçrform of alternativetechnologyin orderto obtain

‘‘closureo,f this incident. This alternativeis costprohibitiveanduncertain.

D. In-Situ Bioremediation . ‘

In-Situbioremediationusesdirect pushtechnologyto deliver themicrobesandnutrients

directly to theareasofcontamination.By deliveringthemicrobes,oxygenandnutrientsdirectly,

remediationofthe‘site is not hinderedby the low permeabilityof theaquiferordependenton the

migrationof the’ groundwaterto transportthe nutrients and oxygento the contaminants.The

estimatedcost to completethe remediationof the PJI site utilizing in-situ bioremediationis

approximately$210,000andwill takeapproximatelyoneyearto complete. , ‘

In-situ bioremediationis thebestalternativefor remediationofthePJI site. It will work,

it is safe,andit is themostcosteffective. The treatmentwill consist‘of multiple injectionpoints

via direct push equipmentWith an injection point designedtO inject in a horizontalpattern

autwardfrom theinjectionpoint. Eachinjection pointwill first undergoa pre-injectionpathway

8



,developmentconsistingof a 10’ secondblastof’ 175 psi air stream. Following the pre-injection

pathway development,approximately 100 gallons of bio-slurry and 10 gallons of liquid

hel~ertrophs(hydrocarbondegradingbacteria)will be injectedinto thesubsurface.

Following thebio-slurry injection, additionalinjectionswill be completedto provideboth

ORC‘and a mixture of nutrientsand dilute hydrogenperoxideto ‘acceleratedegradation. The

ORCinjectionsarecompletedin thesamemanorasthebio-siurry injections.’

‘Pu is proposingthe injection of in-situ bioremediationinto’ thesaturatedzonein thearea

within thesetbackzoneofthe municipalwell. The treatmentwill consistORCinjection points

eachconsistingof approximately‘15 poundsof .ORCand 50 gallonsof water. The bio-slurry

injection points will consistof approximately9.6 gallonsof bio-slurry and approximately100

gallonsofwater ‘ ‘ ,

To provide hydraulic ‘control of the~contaminatedshallow groundwater,.Clayton will’ . ‘ H

strategicallyplaceORC injection points alongtheeast,west,andsouth,edgeof theexcavation:,

FurtherdiscussionOf the technologyandmaterial safetydatqsheetsfor themicrobes,nutrients

andORC’ areprovidedin AttachmentC.,

IV., THE MAXIMUMFEASIBLE ALTERNATIVE SETBACK WILL BE .

UTILIZED (35 IAC 106.310(C)). ,
Thedatacollectedto datedemonstratesthat thecontaminatedshallowgroundwaterexists -

in a plume loCatedunderneaththePJI site. The closest’edgeof theplume to the community -

supplywell is approximately60 feet southeastof the municipalwell. Directpushtechnology

allows PJI to maintain hydraulic control of the contaminatedshallow groundwaterwhile

delivering microbes,nutrients and ORC directly to the contaminatedshallow groundwater.

SincePJI ,is able to treatonly the impactedshallowgroundwater,PJI is makingeveryeffort to
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minimize the numberof injectionswithin the setbackof’ the municipal well. PJI will work

closelyWith Illinois EPAin finalizingthepreciselocationsofeachORCinjectionwell.

V. IN-SITU BIOREMEDIATION INJECTIONSWILL NOT HARM THE
COMMUNITY WATER SUPPLY(35 IAC 106.310(D))

Theuseofin-situ bioremediationin this caseis theappropriateremediation‘technology

becauseit will work without harmingthe community water supply. The ke~hydrogeologic

featuresof this site, discussedin detailbelow, demonstratethat in-situ bioremediationi~a safe

technology‘for usein this casein partbecause,thenatural featuresof the site providea barrier

betweentheshallowanddeepgroundwaterzones. Theshallowgroundwaterzoneunderlyingthe

PJI site is nOt hydrogeologicallyconnectedto the deeperaquifer from which the community

water supply well draws its water. ‘ PJI has not’. observed,any influence on the shallow

groundwaterbeneaththe Site (ie. cone of depression)by the continued pumping of the

municipal well. Instead,the groundwaterflow directionis‘to thenortheastand awayfrom the

municipalwell asshownon Figure2 in AttachmentA.’

Soil borings completedat the ‘site by Clayton indicate that the site is underlainby

approximately12 feet of silty clay.’ The’ silty clay is underlainby approximatelytwo feet of

• mediumto fine-grainedsand,(‘14 to 16 feetbgs): Thesandis underlainby approximately8 to 10

feet of silty clay (16 to 24 feetbgs). Below thesilty clay, silty sandwas encounteredto the

terminationof thesoil boring (24 to 29 feetbgs). Shallowgroundwater’attheSitewasidentified

within an unconfinedsilt and silty clayunit at a depthof apprwdmately1,0 feetbelow ground

surface. ‘ ‘

Thewell log for communitymunicipalwell #2 (locatedapproximately150 feetnorthwest

oftheSite) indicatesthat theunconsolidatedoverburdenextendsto a.depthofapproximately.40

feetbgs and is underlainby a “shale” unit with’ a’ thicknessof approximately17 feet. Beneath
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theshaleunit is a gravelunit with a thicknessof approximately23 feetunderlainby a second

shaleunitwith a thicknessofapproximately42 feet. Thesecondshaleunit extendsto thetop of

‘limestoneata depthof approximately122 feetbgs. Accordingto thewell log, Well #2 is cased

from thegroundsurfaceto bedrock(124ft bgs)andis completedatadepthof 400 feetbgs. The

‘presenceoftwo shaleunits betweentheunconsolidatedoverburdenandbedrockis evidenCethat

theshallowgroundwaterin theunconsolidatedoverburdenandthebedrockaquiferusedby the

Village of Watermanarenot hydraulicallyconnected.A GeologicalCrossSectionbasedon the

municipal well logs is shownon Figure 3 in AttachmentA. The’ well logs usedin the Cross

• Sectionareincludedui AttachmentD. ‘ -

VI. PROOF OF NOTICE TO AFFECTED POTABLE WELL SUPPLY •

OWNERS

• , PJI has causedwritten notice and a copy of this Petition to be sentto the~fol1owing

• affectedpotable well supply ~Wners: Village of Waterman,215 Adams Street,Waterman,

Illinois, C/U Tom Difásio, Director of Public Works. The abovenotified personwas selected

baseduponasurveyconductedby Claytonto identify all potablewatersupplyownerswithin the

setbackareaof the proposedORCinjection wellspursuantto 35 IAC 106.302(b),,35 IAC 101

andSection14.2(c) oftheAct. . ‘ , ‘ •

VII. REQUEST FOR EXPEDITED HEARING , ‘ -

The intendedbeneficiariesof PaulJc~hnson’sEstatewill not receivetheremainingassets

,of PJI until it is appropriateto disbursesuchassets. Obtaining the ‘requestedwaiver from the

setbackrequirements‘is a key ‘ step in furthering the ongoing remediationprocesstoward

completion. Thepartiesrequesta hearingon this’ petition assoonastheBoardcanreasonably

scheduleit. ‘ ,
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I

WHEREFORE,for theforegoingreasons,PJI respectfullyrequeststheBoardto grantan

exceptionfrom thesetback\requirementscontainedin Section14.2 of theAct.

PAIJLJ , NINC.

B~
OneofIts Attorneys ‘

RichardM; Saines .

BAKER & McKENZIE
130EastRandolphDrive,
Suite3500 ‘

Chicago,Illinois 60601
(312)861-8000, ‘

CHIDMSI/453326.3
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QUADRANGLE LOCATION
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FIGURE 1

SITE LOCATION MAP
PAUL JOHNSON, INC.

340 WEST ADAMS
WATERMAN, ILLINOIS

(SOURCE OF MAP IS USGS 7.5 MINUTE QUADRANGLE MAPS, WATERMAN, ILLINOIS)

Scale 1:24000
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RegulatedContaminants Detected in 2003 (collectedin 2003 unlessnoted)

0 ppb IS ppb B J 1.3 ppm 1.3 ppo~ J 1,1 I J Cotnosion ofhousehold plotnbing systems; Erosion of natural deposits

tYater Quality Test Results
Definitions: The following tables contain scientific terms and measures. some of which may require explanation.
Maximum Contaminant Level (MCL): The highest level ofa contaminant that is allowed in drinking water. MCL’S are set as close to the Moxium

Contaminant Level Goal as feasible using lire best available treatment technology.
Maximum Contaminant Level Goal (MCLG): The level ofa contaminant in drinking water below whclftherno-knowns~r’expectedTisk’to
health,MCLG’s allonv for a margin ofsafety,
n,g/l: milligrams per litre or parts per million-or ooe ounce in 7,350 gallons of water,
ug/l: Inicrograms per litre or parts per billion - or one ounce in 7,350,000 gallons of water,
na: not applicable.
Avg: Regulatory compliance with sonic MCLs are based on running annual average ofmonthly samples.
Maximum Residual Disinfectant Level (MRDL): The highest level of disinfectant allowed in drinking water.
Maximum Residual Disinfectant Level (M’RDLG): The level of disinfectant in drinking water below which there is no known or expected risk to
healllr.MRDLG’s allow for a margin of safety,

Page2 o

Rrgnlatrrl C,,ntotninonto Fligltest Range of Levels 11,11 of ~?CLC MCL Violation? Likely Source of Contamination
L,vnl Detected &t,asor—

Disinfectant, & Disinfection By—Prodnct,

Total Haloac,t,c Ac,ds lI’IAAS) ‘2.5 2.5.2,5 ppb 60’ No By-peodt,ct of dr,oking water chlorination

Ti HM5 Total Trdtalo,oetIto,,esl I.? 1.2-1.2 ppb n/a 00’ Na By-product of dr’irrking lOoter stdorinalion

Inorganic Contnn,inants

Arsotoc 411 0.9.40 pplr t/n Is No Erosiott olnatirral deposits; ttonoff fror,t orchards; Rasoff from electronics prodttclien tvastes

Barium 0.23 0.1.0.23 pp.,, 2 2 No Dmscha,ge of drilling svasles; Discharge from osetat refineries; Erosion of natural deposits

Flmtormde 1.05 0.90-1.05 ppm 4 2 No Erosion of oottmrat deposits; Waler additive nvlsirlt proutotes strong bell,; Ferbilicor discharge

Radioactive Cn,tnminonls

Alpha Emitters I0/30/200t 4 2-4 pCi/L 0 No Erosion ofnassral deposits

State Regulated Contanrinarit,

ron 0000 330-10000

t’tamrgonese , 70 20-70

Sradius,,

5t 16-51 J ppmtt ,Ja
swaIn, softener regerrerotion

There is 101 a slate of federal MCL For sodtttns. Mottitonitrg is reqtsired 10 provide irrfornrstiotr 10 cotisotoers and IreallI, ofhicials Iltat are cotreerned abool sodisnr
salake cttre to dietary precatrltolts. II you are aIrs sodistnr-reslricted diet, yost sltould consstlt a plrysiciasi abosit lIds level of sodiom in the nvater,

‘MCI. Srateasersr: TIte nrasit,tutn cotrlaoroterrl level (MCL)for TTHM attd HAA5 is 00 ppb attn 60 ppb respectively attsl’is’cttrreatty only applicable Ia sua’tisee nvssev
sttppltes lital serve 0.000 or more people. These MCLs tvill hecotoe eliective 01/01/2004 for all grosttrdnvster ittpplies strd streface strppties serving less llrart 10,000
people, Uttlsl 01/21/2004, sstrface avaler sstpphies servtttg less tlraur 0.000 people, any size nvater snpply Iltat prtrcltose Fronr a sstrfacn uvalgr’sosrrce . ansI grottndsvater
sttpplies servarg. more tlsao 10,000 people tostst meet a stale ittrposed TTHM MCL of 100 ppm. Sotrre people wlto tlrirrk nEater contaitming lrilralonrellrsnes in excess of
lie MCL over marty years expertettce problesrrs svillr tlreir livers, kidtteys, or cesrlral nervosts sysleltis, arrd may Itave ittcreased risk ot’gelting catrcer.

Learl anti Copper
Defrtritionrs:
Action Level (AL): Tire concentration of a colnlarniraant svhaicli. if exceeded, Iriggers treatment or other requirements which a water system nsust follow,
Action Level GoaI(AGL): TIne level ofa contansinatst in clritsking water belouv whicls there is no known or expeciedrisk’to’hesitia. ALG’s allow for amargin of
safety.

Leant Lead Action Lead 90th 0 Sites Over Cnl,tmer Cotrer Action Cnp~rer 9Otl, OSiten Over Likely Smmarve of Conlnn,ir,otion
STCLG Level IALI Percentile Lend AL SICLG Lend hALl Percentile Copper AL

Erosion fco,tt rraotratly occttrving deposits

or, of natorally occurring deposits

EPA has reviewed the drinking water standard for arsenic because ofspecial concerns that it sissy sot be stringent enottgla. Arseisic is a saturally-occurring mineral
ktsonvn to cause cancer itt humans at sigh concenlrations.
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ProjectSummary:
INTRODUCTION

InnovativeEnvironmentalTechnologieshasreviewedthe field datacollectedby Clayton Group
Servicesincludingwell logs, soil andgroundwatersampledatafrom ThePaulJohnsonProperty
Waterman,Illinois. Thetargetedconstituentswould appearto besuitablefor accelerated
attenuationvia biological mineralization. InnovativeEnvioronmnetalTechnologies,Inc. Has
delineated,broadly,threeareas,(Areas“A”, “B” and“C”).
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JEThasstructuredaprogram,whichwill allow for significantremovalovera two-yearperiod,

with acceleratedattenuationenhancedby thebiomassestablishedduring theactivephases.

Data Evaluation:

Therecommendationsmadehereinby InnovativeEnvironmentalTechnologies,Inc. incorporate
the field dataandremedialexperiencesuchthatacceleratedattenuationmay occuroutside’ofthe
sourceareaandactiveremediationmay occurwithin thesourcearea.

The resultsofthe field enumerationanalysesindicatethat the environmentis not toxic andis suitable
for the proposedremedialaction. The results indicatethat thereis little selectiveactivity basedon
sourceareasamplesfrom:

SelectivePseud.Count Total Hetero Count
MW-15 <100CFU/ml 12,600CFM/mL
MW-16 <100CFU/ml 4,700CFM/ml
Sump-4 800 CFU/mL 6,000CFU/mL

The populationdynamicsat thesite indicated,that, althoughthereis no toxicity present,thereexists
significant competition for nutrients and terminal electron acceptorsby non-aromaticdegrading
species. The relatively low targetcompoundconcentrationcomparedto the backgroundBOD/COD
indicatesthat simplestimulationwithout augmentationwill not resultin prefential target compound
mineralization.

General Site Plan Discussion:

If, the remedial plan were to consist solely of oxygen enrichment,greater consumption of the
resourceswould occur by the non-aromaticdegrading,gram positive population sub-set. The lab
evaluationand theplatingprocessindicatewhetherthereexistsbacteriaatthesite, it doesnotevaluate
the activity of that population. It is important to recognizethat the plating processallows for the
dormantculturesto becomeactive. It is difficult to judgethein-situconditions,wherecompetitionfor
resourcesis present. The capabilitiesof the dormantPseudomonasto becomevegetativeandutilize
resourcesconsumedby thecompetinggram-positivepopulationwill significantly vary from laboratory
enumerations. It is most probablethat thenutrient and terminal acceptorlimiting conditionshave
existedatthe site for someperiodof time. As aconsequencethe total platecountrepresentsspored
gram-positiveorganisms.

The pHs of6.9 to 6.6 indicatethat thehistoricalprocesseshavebeenslightly anerobic,however,given
the low substrateseenin themonitoringwells, the anerobicprocesseshavenot ggeneratedsignificant
depressionin the pH to warrant the application of a pH control prograkm. Had the pHs been
depressedthe JET proposal would integratescalcium peroxideas an oxygen releasesourcewithin
portions of the plume. Calcium peroxiderevert to calcium hydroxide during the releaseprocess,
allowing for elevatedpH via the reversionto calciumhydroxideduring the oxygenreleaseprocess.
betterpH control. The resultsfor theessentialnutrients,nitrogenand o-P04,furthersubstainiatethe
remedialapproachproposedwhichconsistsofessentialnutrients,vegetativecultures(pseudomonads),



and terminal electronacceptors(oxygenreleasecompoundsin as calciumand magnesiumperoxide
anddilutehydrogenperoxide).

InnovativeEnvironmentalTechnologies,Inc. (JET) hasutilized dilute hydrogenperoxidewithin the
bioslurry componentto meettheSCODdemand.This demandwill comefrom primarily theinorganic
sourcessuchas iron and manganese.Further the sequestrationof bioavailableo-P04 by the non-
oxidized cationic speciesshall be addressedby the integrationof additional o-P04 within the
bioslurry. The agency’srequestfor copper,zinc and leadanalysiscan only be assumedto be an
outgrowthof cationicsumpfeaturewhich is addressedboth by the H202, o-P04andbiosequestion
thatwill occurwithin theJETprogram.

The remedialprogramrecommendedby JET integratesvegativepseudomonasso as to compete
effectively with the ingenious gram positive, general BOD degradingpopulation. Further, the
incorporationofthevegativeBTEX degradingpseudomonasallows foreffectivebio-film formation in
the vadosezoneduring the critical “mounding” stageof the process. It is during this phasethat
abundantoxygenandnutrientsarepresentwith thevegetativeculturesin thecapillaryarea. Without
the incorporationofthecultures,stimulationwith oxygenandnutrientswill drive the populationratios
in thesaturatedzonefurther toward thenon-BTEX degradinggrampositive strainsandin thevadose
zoneentirelyallow for grampositivebio-film formation.

InnovativeEnvironmentalhasevaluatedthe site data. The ammonia,pH, o-P04,iron andbiological
enumerationsall indicatethat theproposedremedialplan is suitablefor thesite. JET hastheterminal
electronacceptordemandbasedon thesorbedanddissolvedfractions. Sorptioncanbe definedasthe
interaction of a contaminantwith a solid. More specifically, the term can be further divided into
adsorptionandabsorption. The former refersto an excesscontaminationconcentrationat thesurface
of asolid while the latter implies a more or lessuniformpenetrationof thesolid by thecontaminant.
Unfortunately, in this environment and most environmental settings, there is no information
concerningthespecificnatureofthe interaction. As a resultsorptionshall be usedin a genericwayto
addressboth phenomena.As a generalrule, assumingapetroleumhydrocarbonis equallydistributed
betweenphases is ill advised. As hydrophobic compounds, these compoundswill partition
preferentiallyto thesoils. Within a systemwheretheporewateroccupies30%oftheaquifervolume,
two (2) liters ofaquiferwould contain600mL ofwaterand3500gramsofsoil (soil is about2.5 times
more densethanwater). As a result, if therewasequaldistribution of the contaminantbetweenthe
phases,slightly lessthan 15% ofthecontaminantmasswould residewithin theaqueousphase. Give
thehydrophobicnatureof the targetedcompoundsmuch less of the targetedcontaminant’smassis
foundin thedissolvedphase. This partitioning is stronglyassociatedwith an individual compound’s
solubility, asthesolubility of a hydrophobiccompounddecreases,the absorptioncoefficientincreases.

Sinceadsorptionis an exothermicprocess,values ofK00~decreasewith increasingtemperature. A
10% increasein K50~will accompanya 100 Celsiussystemdecrease.( A compoundthat is highly
soluble will have a small solubility product constant.) Thus, given the changesin measured
temperatureacrossa site thephasedistribution of the contaminantand the potential aqueousphase
increasesdueto the temperaturedecreasemaybe estimatedto be 36.2%to 40%with just a tendegree
temperaturedecrease.

Absorptionofmoleculescanberepresentedasa chemicalequation:



A+B 4iiiiiii! AS B, whereA is the adsorbate,B is theadsorbentandAB is theabsorbedcompound.
Adsorbatesareheldon thesurfaceby a variety of chemicalforces. If the reactionis reversable,asit is
for manycompoundsabsorbedto carbonand soils, moleculescontinueto accumulateon the surface
until the rate of the forward reactionis equal equalsthe rate of the reversereaction(Adsorption=

desorption). When this condition exists,equilibrium hasbeenreachedand no further accumulation
will occur. Oneof themostimportantcharacteristicsof an absorbentis thequantity of absorbateit
can accumulate. Regardlessof the absorbentan eventual equilibrium is achieved. Individual
compoundsabsorbanddesorbbasedon that compound’sadsorpstionisotherm. This datamaybeused
to estimatetheequilibrium pointvia theFreunichequation:

q ~= KC11’~~

q e Equilibrium Surt~iceConcentration
C~ Equilibrium SolutionConcentration
K Constantrelated to thecapacityoJ’the absorbentJbr theabsorbate
I/n Constantis aflinction o/thestrengtho!’absorption

Theconstantsaregenerallyknownfor activatedcarbon,but not soils,primarily dueto thevariability
throughoutsoil types. However,givena samplepoint with knownanalyticalvaluesfor both the
aqueousphaseandthesoil phasesa comparisonofthecalculatedconcentrationsusing theFreunich
equationboth for q andC~is possible. Backcalculatingthecalculatedsoil concentrationfrom the
knownliquid valueandthetheoreticalliquid concentrationfrom theknow soil concentrationgenerates
an agreedproportionalrelationshipbetweenthesite’s soils andcarbon. This is possiblewhensoil
samplesfrom the saturatedzoneareobtained. Whenno saturatedsamplesare availablesomeassumed
correlationsbetweenthesite’s soil matrix andGAC is applied.

As an Example:Benzenedatautilizing the constantsbelow and an aqueousconcentrationof 0.463
ppm andasoil concentrationof47 ppm a correctedabsorptionfactormaybe calculated.

K 50 (mg/g)(L/mgy 1/n
1/n 0.533

Aq Conc. . ~ppm
CaIc.(qe)o 33.16841148 mg/g

Yields atheoreticalq e o/33.17 ppm. In that the site’s soils tend to be clays,an assumedcorrection
percentageof 35% (indicating that the soils tend to retain 35% of what a true carbonparticle will
entrain).

Thusapplyingthis assumptionto thepreviouscalculationyields.’

K 50 (mg/g)(L/mg)”l/n
1/n 0.533

Aq Conc. _____________________
CaIc.(qe)o 33.16841148 mg/g



Soil Corr. 35 %
Estimated Volume 567.4074074 Cu. Yds

Estimated Pore Volume 0.3 %
Calculated Soil Targeted 770490462.2grams

Targeted Substrate in Soil 8944.580642 grams
Theoretical Substrate Oxygen Demand from Substrate 42826.6S2l2grams

Biological Assimilation Correction 2141 3.326O6grams
Calculated Soil Concentration 11.60894402ppm

Partition Coefficient,

General:
Partitioningcanbe viewedsimply asthepreferenceof aparticularorganicmoleculefor
either theaqueousor organicphase.Anotherwayofdescribingthis is to usetheterm
hydrophobicity,or the tendencyofthat substanceto leavetheaqueousphase.The
greaterthehydrophobicity,thegreateris thetendencyofthat substancetopartition into
thehydrophobicorganicphase.

• Thepartition coeffIcient,therefore,is simply theratioof theequilibrium
concentrationsbetweenthe two immisciblephasesin contact,i.e.
P = {organic}/{aqueous} = K (5-I)



=~This simplerelationshipassumesthat thereareno significantsolvent
interactions(solventis acontinuum),solute-soluteinteractions(activity
coefficientindependentofconcentration),oranythingelse.

=~° Theconstantofproportionalityis calledthepartition coefficient,or
distribution ratio. Thepartitioncoefficientcanbe avapor/solid,vapor/liquid,
liquid/liquid, or liquid/solidmeasurement.

~c In this contextthesystemofsolventsaretakenasacontinuum,without
discretemolecularstructures.

Using the filed demonstratedformula:

[(CalculatedConcentration)/(soilcorrectionpercentage)= Correctedsoil value

Applying this correction,a high correlationbetweenobservedand theoreticalvaluesareobtained, To
obtain the correctionvalue,a variety of calculationsare involved suchthat correctedwaterandsoil
concentrationsare established. Basedon the calculatedtarget concentrations,COD values are
developedandessentialinjectantscalculated.Theseindividual calculationsareattachedin “appendix

In addition to the effect of temperatureon solubility product constants,an increasein the specific
conductivity of asolution will significantly lower the adsorptioncoefficient of cations. Of specific
interestat the site is how the increasein conductivity will effect thebioavailability ofnutrients. If the
decreasein the coefficient for hydrogenion dueto the increasesin salinity is balancedby the increase
in the coefficientdue to the increasein pH acrossthe site the cation availability can be expectedto
remainunaffectedby the physicalchemical changesof the environment. The issuesof solubility
product,sorptionanddesertionarenot addressedin the states’assertionthat a singleORC injectionis
capableof supplyingall thenecessarycomponentsnecessaryfor biologicalgrowth. Neitherdoesthe
states’ assertionaddressthe populationmanagementissuesthat will accompanythe disproportionate
growth of non-petroleumdegradinggram positive species that is expectedwithout vegetative
pseudomonadaugmentation. These issueshavebeen addressedby the Innovative Environmental
Technologies,Inc. proposal.



Thesite hasgenerallybeenbrokeninto threeregions: Area“A”, “B”, and“C”.as follows:
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PhaseI Calculation Summaries:

Area “A” evaluation: PhaseI

Treatment Area

% Of Soil Load Targeted 100%
Soil Correction Value ~ %
Area

Area of Zone 4090.215278 sq. ft
Average soil coulumn targeted 4 ft
Estimated radius of injection 9 ft

Estimated Area Volume 605.9578189 C.Yards
Estimated Pore Volume 30% %

pH 6.9

BTEX Calculations
Groundwater Analyses

Benzene Concentration 0.275 ppm
Toluene Concentration 0.771 ppm

E. Benzene Concentration 0.313 ppm
Xylenes Concentration 0.388 ppm

Total

Soil Analyses
Benzene Concentration 0.0991 ppm
Toluene Concentration 0.366 ppm

E. Benzene Concentration 2.97 ppm
Xylenes Concentration 2.69 ppm

Total

Number of Oxygen Injection Points 17 Points
Raw Amount of ORCIpt 9.10 Pounds
Raw Amount of CaH2O2/pt 7.15 Pounds
Gallons of Slurry 850 gallons
Corrected ORCIpt 8.0
(corrected for excess 11202 usage)

Corrected CaH2O2/pt 6.29
(corrected of excess H202 usage)

Number of Bio Injection Points 19 Points
Gallons of LPD/Pt 9.68726 Gallons
Gallons of Slurry 1900 Gallons



Area “B” evaluation PhaseI:

% Of Soil Load Targeted 100%
Soil Correction Value ~__. ~as %
~rea

Area of Zone 9979 sq.ft
Average soil coulumn targeted 2 ft
Estimated radius of injection 20 ft

Estimated Area Volume 739.1851 852 C.Yards
Estimated Pore Volume 60% %

pH 6.59
6.6

BTEX Calculations
Groundwater Analyses

Benzene Concentration 0.0716 ppm

Toluene Concentration 0.005 ppm
E. Benzene Concentration 0.005 ppm

Xylenes Concentration 0.041 ppm

(Average of MW-2 and MW-3)

Total

Soil Analyses
Benzene Concentration 0.02 ppm
Toluene Concentration 0.02 ppm

F. Benzene Concentration 0.05 ppm
Xylenes Concentration 0.15 ppm

(Average of MW-2 and MW-3)

Number of Oxygen Injection Points 8 Points
Raw Amount of ORCIpt 1.01 Pounds
Raw Amount of CaH2O2/pt 0.67 Pounds
Gallons of Slurry . 600 gallons
Corrected ORC/pt 10
(corrected for excess H202 usage)

Corrected CaH2O2/pt 6.04
(corrected of excess H202 usage)

Number of Bio Injection Points 6 Points
Gallons of LPD/Pt 660 Gallons
Gallons of Slurry 9000 Gallons



Area “C” PhaseI:

Area General Data and Calculations
% Of Soil Load Targeted 100%

Soil Correction Value - ~as %
Area

Area of Zone 3708.256944 sq. ft
Average soil coulumn targeted 4 ft
Estimated radius of injection 15 ft

Estimated Area Volume 549.3713992 C.Yards
Estimated Pore Volume 30% %

pH 6.6

BTEX Calculations
Groundwater Analyses

Benzene Concentration 0.05 ppm
Toluene Concentration 0.0058 ppm

F. Benzene Concentration 0.005 ppm
Xylenes Concentration 0.0151 ppm

Total

Soil Analyses
Benzene Concentration 0.05 ppm
Toluene Concentration 0.05 ppm

F. Benzene Concentration 0.09 ppm
Xylenes Concentration 0.2 ppm

Number of Oxygen Injection Points 6 Points
Raw Amount of ORC/pt 10.70 Pounds
Raw Amount of CaH2O2/pt 10.19 Pounds
Gallons of Slurry 450 gallons
Corrected ORC/pt 11

(corrected for excess H202 usage)
Corrected CaH2O2/pt 9.73

(corrected of excess H202 usage)

Number of Bio Injection Points 17 Points
Gallons of LPD/Pt 10 Gallons
Gallons of slurry 1700 Gallons



Theobjectivesof the acceleratedattenuationprogramproposedby InnovativeEnvironmental
Technologies,Inc. are:

1) Providefor sufficientdissolvedoxygenacrossthe site soas to sustainaerob~ic
conditions,

2) Providefor sufficientbioavailablenutrientssoas to sustainthe respiratoryprocesses
of theheterotrophicpopulations,

3) Managethe population,utilizing indigenousandexdigenousheterotrophsand
4) Focusbiomineralizationprocesseson petroleumhydrocarbonconstituents.

Technical Reviewofthe Project

Bioremediationhasbeensuccessfullydemonstratedfor manyyears. The ability of hetertrophic
bacteriato mineralizepetroleumhydrocarbonsin contaminatedsoils andgroundwateris well
documented.JEThasdemonstratedthroughengineereddeliveiy systemsthattheseenzymatic
pathwaysmaybe utilized to acceleratein-situ attenuationprocess,treatingbothsoilsand
groundwater.In theprocess,soil microorganismsconvertthe hydrocarbonsto carbondioxide,
waterandbiomass.Thefactorsthat affecttheextent.ofhydrocarbonremovalfrom the
contaminatedsoils include:

* p1-I of thesoil andwater,
* temperatureof the soil andthe water,
* moisturecontentof the soil,
* concentrationofnutrientswithin thesoil andwater,
* aeration(dissolvedoxygen)in the aqueousfractions, -

* total andselectivemicrobial populations,
* contaminantcharacteristics,
* time,
* theavailability of the contaminantto biocatalysis,and
* consistent,professionalmanagementof the site.

Thein-situ programshalladdresseachof the parametersabovein orderto acceleratethe natural
processespresentlyoccurringin suchsite soils andgroundwaterto meetor exceedSoil and
GroundwaterCleanupCriteriamuchmorerapidly thanhadtheseprocessesbeenallowedto
continueattheir currentrates.

In-situ biodegradationoccursthroughthe actionof naturally occurringmicroorganisms,which
areencouragedto grow throughadditionof nutrients,oxygen,organicsubstratesor other
materials. If naturallyoccurringorganismsareabsentor few in number,or whena morerapid
cleanup is desired,acclimatedorganismsareaddedto the surfaceenvironment.By combining
the two approaches(organismadditionwith an enhancedenvironmentfor growth)arapidand
continuousremediationmaytake place.
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To insurethemaintenanceofproperoperatingpH throughoutthe in-situremediationprocessa
nutrientblendconsistingofMono SodiumPhosphateasthephosphoroussourceis used.By
utilizing theMSP,thetreatmentzones’pH will bebufferedby thenutrientaugmentation.In the
casethat thetime zeropH levelsarebelow theoptimalrange,pH managementwill notbe a
componentoftheprogram.Further,in that thepH levelsareassumedto bebetween6.5and7.5
throughoutthesite, theattenuationphaseoftheproject(elevatedDO resultingfrom the
decompositionofthemagnesiumperoxideslurrypoints) is expectedto truncate,dueto an
accelerateddecompositionrateofthestabilizedmagnesiumperoxide.

Temperature

Althoughcontrolofthesoil’s temperatureis not feasible,thebacterialblendselectedfor the
projecthasahigh proportionofPseudomonasputida,a culturewhichhasdemonstratedexcellent
degradationkineticsat thetemperaturestypically associatedwith soilsandgroundwater.Further,
sometemperaturemanagementwill occurvia the sourceareatreatmentsystem.

Moisture Content

Controllingthemoisturecontentwithin thesoil matrix is critical in establishingandmaintaining
anenvironmentsupportiveofthenaturalbiodegradationof the contaminantsat thesite. To
maximizethewaterintroductioninto thetargetedsoil areas,JETshall applythenutrientsand
terminalelectronacceptorinto thesoils in dilutedaqueoussolutions.Theseinjectionsshall be
accomplishedvia speciallydesignedequipmentanddirectpushdrilling equipment.

Nutrients

Also critical to establishingandmaintainingtheactivity ofthe bacteriain thesite’s soil is the
controlofthe inorganicnutrientsrequiredby thebacteriafor thecellularmetabolism.Bacteria
requirebothnitrogenandphosphorusin orderto carryoutcellularfunctions. The organismfor
microbialwall components,nucleicacidsandproteinsrequiresnitrogen. Nitrogenmakesup
nearly 15%of themolecularcompositionofabacterialcell; any limitation on the nitrogen
seriouslyimpactsthe metabolicfunctionsofthe organisms. Inorganicnitrogensourceswill be
requiredin thebioremediationprogramat the site.

The microorganismsin thesynthesisofphospholipidsandnucleic acidsusephosphorus,in the
form ofinorganicphosphates.Phosphorusis alsoessentialfor the energytransferreactionsof
ATP. The enzymesthathydrolyzethephosphateesterarepresentin nearlyall organisms. In
phosphoruslimiting environmentsthemetabolismof microorganismsdecreasessharply,
reducingtheircapacityto utilize thehydrocarbonsin thesoil asanorganiccarbonsource.
Inorganicphosphorussourcesshallbeappliedwith thephosphorussourcesin order to stimulate
andmaintaintheremediationproject.



In developingacoordinatedNitrogenandPhosphorusnutrient-augmentationprogramforthe
site, InnovativeEnvironmentalTechnologies,Inc. hasconsideredthepotential for impactingthe
groundwaterwith nitrates. Thenutrientsto be addedto thebioslurry shallbecomposedofthe
components:MSP (Mono SodiumPhosphate),Urea,anda smallpercentageof Dicyanodiamide.
This componentinhibits thenitrification of theammoniumto nitrate. Keepingthenitrogenin a
moreusableform andallowing for the injectedoxygento go towardsrespirationratherthan
beingincorporatedinto thenitratemoleculesresultingfrom the nitrification process.
Applicationsofthenutrientmix with the oxygensourceshallbe atconcentrationsbelowthe
inhibitory or toxic levelsofthesematerialsto insurethat growth isstimulated,ratherthan
inhibitedin theareas.

Aeration

Respirationprocessesrequireoxygen, generallyanoxygenatmosphereoflessthan1% in soil
will changemetabolismfrom aerobicto anaerobic.In aqueousandsoil environments,oxygen
concentrationslessthan 1 mg/l canswitchmetabolismfrom aerobicto anaerobic.Therefore,
maintainingdissolvedoxygenin theaqueousphasein andaroundthesoil particlesanorganism
is in contactwith is critical to maintaininggooddegradativecharacteristics.Theoptions
availableto apractitionerofbioremediationarelimited generallyto aerationofwaterandsoils in
thetreatmentarea,theintroductionofhydrogenperoxide,or theuseofpureoxygensources.

InnovativeEnvironmentalTechnologieshasselectedto utilize hydrogenperoxidein theinjection
slurry soasto acceleratethemineralizationprocesswithin the treatmentzonesduring theactive
phaseoftheproject. Dilute H202hasbeenchosenfor theactivephaseoftheremediationfor the
following reasons:

1) Sparginginto thesmall, concentratedcontaminatedzoneswill notallow for the
surgical-likeremediationavailablevia theinjection technique,

2) SVE systeminstallationinto the areaswould significantly impair thecontinued
commercialuseofthesite,

3) SVE systemsconsistsofexpensiveequipment,requiringlong termoperatingand
maintenancecosts,and

4) Theoverall electronacceptorrequirementsaremoderateto low for meetingthe
requirements.

Oxygenwill be additionallysuppliedto thegroundwatervia a slowreleasesolid magnesium
peroxideproduct. This patentedtechnologycontrolsandprolongsthereleaseof oxygenwhile
maintainingmoderatepH levels. Togetherwith enhancedpopulationdensityofheterotrophs
with TPHdegradingcapacity,thelow-level extendedreleaseofoxygento thegroundwaterwill
enhancetheefficacyofthesoil remediationinjections,whichshalloccurduring theactivephase
of theremediation.



In treatingthe soilmatrix via injections,eachtreatmentcell shallhavea maximumH202
concentrationof 800ppminjectedwith eachapplication,limiting thepotential toxicity issues,
whichwould limit biological activity athigherH2O2concentrations.

Total and SelectiveMicrobial Populations

Overtheyearsnumerousfield experiences,laboratorystudiesandthird partyevaluationshave
shownthatbiodegradationofpetroleumhydrocarbonscanbe acceleratedin contaminatedsoils
by optimizingcultureconditionsandintroducinghighconcentrationsofviable, specialized
strainsof hydrocarbondegradingorganisms.As comparedto aprogramin whichenhancement
of theindigenousorganismsis thesolesourceofbacterialaction,an augmentedbioremediation
approachallowsfor a morecompetitiveenvironmentestablishingahighproportionofselective
bacteriafor hydrocarbons.Theselargerpopulationratiosallow for greaterutilization of
nutrientsandoxygenin degradingthecontaminantsofthesite. Althoughenhancement
technologiesalonehavehadfield successes,frequentlythestepstakentowardsenhancementare
moreexpensiveandtime consumingthananaugmentedapproach.Throughan augmented
approach,selectivecountsquickly approachthat ofthetotal counts,increasingthebiological
degradationofthehydrocarbonsby ordersofmagnitudeearlyin theremedialprocess.As the
treatmentarea’spopulationdynamicsstabilizes,higheractivity with regardto TPHdegradation
is still seen.

In structuringthebioremediationprogramfor the site, InnovativeEnvironmentalTechnologies
shallutilize aproprietaryblendof bacterialculturesspecificallydesignedandmanufacturedto
JET’s specifications.Targetinganddegradingthe light-distilledoil fractionsaswell as the
heavierfractionsof hydrocarbonsnormallyassociatedwith fueFoils, crudeoil andcoaltar.
Many ofthe cultureswithin JET’shetertrophicblendarethosewhichwereevaluatedand
recommendedby theEPA’s Risk ReductionLaboratoryin Cincinnati,Ohio andinvolvedtesting
theeffectivenessof treating,throughbioremediation,the weatheredPrudhoeBay crudeoil in sea
waterfrOm PrinceWilliam Sound.The resultswerecomparedagainstthoseproducedby
inorganicfertilizers. At aconfidencelevel of95%, theculturerecommendedby NETAC
biodegradedthehydrocarbonsin theoil significantlybefterthanthefertilizer control. These
culturesandoneothercompany’sproductwereidentified‘asthe’most-promisingcommercially
availabletechnologiesfrom afield of39 proposalsfrom companieshavingbioremediation
technologiesfor potentialapplicationin theExxonValdezoil spill cleanup.

lET’s “Liquid PetroleumDegrader” (LPD), is composedof twelve strainsof Pseudomonads
consistingof: Pseudomonasaeruginosa(for biosurfactantproduction),Pseudomonasstutzeri,
andPseudomonasputida. Combined,theseorganismstargetthefollowing compounds:
Anthracene,Methyl naphalene,Napthalene,Xylenes,Ethyl Benzene,Toluene,Benzene,and
>C20 aliphatics. Thesecultureshavebeendemonstratedto performat optimalkineticswhen
appliedunderthefollowing conditions:

pH 6.0-8.5 (6.8-7.4optimal),
Temperature 40°F-l00°F(65°F-85°Foptimal),
DissolvedOxygen >2.0mg/i (1.0mg/l minimum),
Nutrients(N&P) >1.0 mg/I AmmoniumNitrogen,

>0.5 mg/l OrthoPhosphate.



Availability oftheContaminant to Biocatalysis

Basedon thedataavailable,the techniquespracticedby InnovativeEnvironmentalTechnologies
andproposedhereinareexpectedto greatlyacceleratethebiological mineralizationofthe
petroleumconstituentsin boththetargetedsoil andthegroundwaterofthesite outsidethesource
area. Somelimitationsmayappearthroughtheremediationrelatedto theclosureofthemust
contaminatedareas.Theselimitationsmay bea resultoflow-bioavailability or low-accessibility
areaswith regardto residualhydrocarbons.Shouldtheseconditionsappearduringthefinal
stagesof theremediationin thesite, additionalslurryintroductions,inoculations,andadditional
ORCpointsshouldbeconsidered.

Injection Techniquesand Applications

ORChasbeenusedin thesuccessfulremediationofdissolvedphaseTPHandBTEX
compounds.It is mostfrequentlyusedto addressdissolvedphasecontaminationin-theground
waterin additionto sorbedmaterialin thesaturatedcapillaryfringe andsmearzones.It is these
latterareasthat if notaddressedat the sametime thegroundwateris ~tddressed,re-contamination
ofthewaterwill continueto occur. -

How Is It Applied?

Whenfirst introducedinto theremediationmarket,it’s form for usein acceleratingthe bio-
remediationofdissolvedphasepetroleumcompoundsin groundwaterwas“filter socks”.The
“socks” consistedofORCmixedin aratiowith a carriermatrix, encasedin a fabricpouchwhich
waswrappedin a protectiveplasticwebbing.The “socks” measuredapproximately3” x 12” for
usein 4” diametermonitoringwells,with grommetson bothendsthatwerelacedtogetherto
form achain. Thesewerethenloweredinto thewell. The numberof“socks” usedin eachwell
dependedon the lengthofthewatercolumn.Optimum effectivenesswasobtainedwhenthetotal
saturatedareawas filled.

The observationwas thatalthoughthe effectofthe ORCon the groundwaterin thewell could
be measured,it wasdifficult to measurethe effect of the ORCtreatmentoutsidethe well. The
combinationofgroundwatermoving into thecasingto replacethedisplacedvolumeoftheORC
whenit is removedforsampling,combinedwith the effect ofpurging3 to 5 casingvolumes
priorto groundwatersamplingresultedin oxygendepletedupgradientgroundwaterbeing
introducedinto thewell. Thesampleresultsreflectedthis condition.

In addition,unlessasignificantnumberofORCpackedwells wereinstalledthroughoutthe
affectedarea,especiallyupgradientof theareaofinitial release,thewhole affectedareawasnot
beingremediated,only thewater immediatelyin andpassingthroughthe original monitoring
wells. A combinationofbarrierwells installedjust downgradientoftheareaof initial releaseand
at thedowngradientpropertyboundary,helpedto treatandcontainsomeofthe contamination,
butanothermethodneededto bedevelopedfordeliveringtheORCthroughouttheaffectedarea.



SLURRY INJECTION

A morecost-effectiveandefficientmethodfor placingORCthroughouttheaffectedareaofa
sitehasevolved.Bulk ORCpowderis preparedasa slurry, mixedwith waterat varying
concentrations.The slurry is injecteddirectly into theSATURATED ZONE, at locations
predeterminedto facilitateacceleratedattenuation,throughtheuseofdirect-pushboreholes
introducedby aGeoprobeorsimilarequipment.

Until recently,thepumpmostoftenusedto inject the slurryhasbeentheGeoprobeGS-1000.
Although it is ratedat 1000 psi,the maximuminjectionpressureusuallyattainedwasbetween
250and275 psi.Mostoften,the slurry was foundto escapeunderthesepressuresfrom around
theprobe,making it necessaryto installboreholescloserin orderto be ableto affectall the
impactedgroundwater.

Recentlymadeavailableto theremediationindustry,designedspecificallyfor injectingORC
slurryandthesubsurfaceintroductionofotherremedialmaterials,is JET’s licensedinjection
process.The useof air as adriving forceratherthanpumpsoffersflexibility to the remedial
contractor,offeringprefracturing,postfracturingandhigh volume injections. Thebenefitsof
this increasedinjectionflexibility are:

1) Theability to affecta much larger radius of influenceper injectionpoint,

2) Theinjection pointscan bespacedfartherapartwithout sacrificingsubsurfacearea
coverage,hencefewer boreholeswill needto beinstalledto affectthe samearea,

3) More evendistribution ofthe injectedslurry insurespH excursionsareminimized
dueto localizedpocketsof ORC,

4) Usin,! our newlydesijinedhorizontal iniection point in conjunctionwith the injection
processenablescontaminatedareasunderpreviouslyinaccessibleareas(i.e.;
buildings,small rivers orstreambeds)to beaccessedandtreated.

Another limitationof theORCslurry injectionprocesshasbeentheexpendablepoint and
adapterthat is usedbyboreholeinstallers.Both the adapterandexpendablepointusedon the
endofboth 1” and1.25” rodswereoriginally designedto injectgroutwhenbackfillinga
borehole.Theyweredesignedto inject themixture in a verticaldirection,which servedthe
purposewell. -

Theproblemwith usingthesesametools to injectORC slurryis theinability to controlthe
horizontalextentof slunydistribution.The engineermustrely on theexistingpathwaysofthe
geologicformationto disbursethesluny.Evenin anoptimummatrix, suchas medium/fine
grainedsand,themixturewill seekpreferentialpathwaysratherthanequaldistribution(similar
to “air channeling” thatoccursin spargingsystems).Factoringin theadditionalpossibility of silt
orclay lenses,or anentire matrix composedof siltsor clays,only exacerbatestheproblem.

We havedesignedaninjection pointandadapterthatcanbe usedwith existing,industry
standard1” and1.25” directpushrodsthatwill inject the ORCslurry in aHORIZONTAL
pattern.The distributionof theslurrywill bemuchmorepredictablewhencombinedwith the



utilization of ournovelandpatentedinjectionprocess.In addition,fewerboreholesare
necessaryto completelyaffect treatmentin all areas.

InnovativeEnvironmentalTechnologiesshalladdressthe impactedsoil andgroundwatervia in-
situinjectionof essentialcultures,nutrientsandoxygensources.

A samplewasobtainedfrom thesite andanalyzedatTMI Analytical Services,LLC. The samplewas
be evaluatedfor bothTotal SelectiveHeterotrophsand SelectiveHeterotrophs(McKonkey’s Plate).
The McKonkey’s agarutilized is specific for Pseudomonads.The literature and our experience
indicatesthatthemajority ofheterotrophscapableof aromaticdegradationarepseudomonads.This is
born out by the attachedBattellepaper. In this paperwe evaluatedtoluenedegradersvia the MPN
methodandpseudomonadsvia the McKonkey’sagar. As you will seethereis a veryhigh coorelation
betweenthe toluenedegradersandthe pseudomonadsin all wells exceptG-103, wherethereappears
to be additionalgram positive (probablybacilli) capableof degradingtoluene. In that G-103 is the
centerof the plum and,hasbeenexposedto the aromaticsthe longestperiodof time the assimilation
of somenon-pseudomonadaromaticdegradersshouldbe expected.

If, the remedialplan were to consistsolely of oxygen enrichment,as the JEPA seemsto request,
greaterconsumptionof the resourceswould occur by the non-aromaticdegrading,gram positive
populationsub-set.The labevaluationandtheplating processindicatewhetherthereexistsbacteriaat
the site,it doesnot evaluatethe activity of that population. It is importantto recognizethattheplating
processallows for the dormantculturesto becomeactive. It is difficult tojudgethe in-situ conditions,
wherecompetitionfor resourcesis present. Thecapabilitiesof the dormantPseudomonasto become
vegetative and utilize resources consumedby the competing gram-positive population will
significantly vary from laboratoryenumerations. It is most probablethat the nutrient andterminal
acceptorlimiting conditionshaveexistedat the site for someperiodof time. As a consequencethe
totalplatecountrepresentssporedgram-positiveorganisms.

Innovative EnvironmentalTechnologies,Inc. (JET) hasutilized dilute hydrogenperoxidewithin the
bioslurry componentto meetthe SCODdemand.This demandwill comefrom primarily theinorganic
sourcessuch as iron andmanganese.Further the sequestrationof bioavailableo-PO4by the non-
oxidized cationic speciesshall be addressedby the integration of additional o-P04 within the
bioslurry. The agency’srequestfor copper,zinc and lead analysiscan only be assumedto be an
outgrowth of cationicsumpfeaturewhich is addressedboth by the H2O2, o-PO4andbiosequestion
thatwill occurwithin the JETprogram.

The remedialprogram recommendedby JET integratesvegative pseudomonasso as to compete
effectively with the ingenious gram positive, generalBOD degradingpopulation. Further, the
incorporationof thevegativeBTEX degradingpseudomonasallowsfor effectivebio-film formationin
the vadosezoneduring the critical “mounding” stageof the process. It is during this phasethat
abundantoxygenandnutrientsarepresentwith the vegetativeculturesin the capillary area. Without
theincorporationof thecultures,stimulationwith oxygenandnutrientswill drivethe populationratios
in the saturatedzonefurther towardthe non-BTEXdegradinggrampositivestrainsandin the vadose
zoneentirely allow for grampositivebio-film formation.

In addition to the effect of temperatureon solubility product constants,an increasein the specific
conductivity of a solutionwill significantly lower the adsorptioncoefficientof cations. Of specific



interestatthe site is how theincreasein conductivitywill effect the bioavailabilityof nutrients. If the
decreasein thecoefficient for hydrogenion dueto the increasesin salinity is balancedby the increase
in the coefficientdueto the increasein pH acrossthe site the cationavailability can be expectedto
remainunaffectedby the physicalchemicalchangesof the environment. The issuesof solubuility
product,sorptionanddesertionarenot addressedin the states’assertionthat a single ORC injectionis
capableof supplyingall the necessarycomponentsnecessaryfor biological growth. Neitherdoesthe
states’ assertionaddressthe populationmanagementissuesthat will accompaniethe disproportionate
growth of non-petroleumdegradinggram positive species that is expectedwithout veragative
pseudomonadaugmentation.

Only those chemicalsthat tend to ionize are affectedsignificantly by pH. The only influenceon
neutralmoleculeswould be a changein the characterof the soils’ surface. However, the general
increasein pH acrossthe site will significantly affected the soil sorption of chargedspecies,in
particular cationic ions. Given the logarithmic natureof the pH scaleand the general0.5 or more
increasein pH expactedat the site, the soils will havebeentransformedfrom acidic to alkaline. This
changein pH hasalsoresultedin a decreasein the chargeof the soils. Under alkalineconditions,soil
surfacehydroxyls lose their protonsand the resultingsurfacewill be anionic. The overall effect of
this changein chargewill be asignificant.decreasein cationicions in the aqueous-phase. Thenutrient
augmentationandmonitoringprogramis designedto addresstheseissuesthroughperiodicmonitoring
andadjustmentofnutrient feed.

Selectiveenumerationof the samplesutilizing McKonkey’s agarwasutilized by TMI. McKonkey’s
agarselectsfor Pseudomonas.The correlationbetweentoluenedegradingcapability of a consortia
andPseudonomadcountsis well documented.Further, the Battellepaperdelineatesthis correlation.
Also as an outgrowthof our activitiesat the site in PrincetonIllinois on which the paperwas written,
the methodologyemployedby JET to managethepopulationclearly indicatesthe augmentationof the
indigenouspopulationyiclds ahigh proportionof selectivebacteria(Pseudomonas)~

As shownabove,in acasewereno populationswerepresentin the watersamplethe methodsapplied
by JETatasimilarsite yieldedexcellentpopulationmanagement.
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As shownabovein an extremeincidencewherethe populationofpseudomonaswas relativelyhighat
time zero, againthe processesappliedby JET at the site producedgood population management.
Generally,the BTEX:BOD:SCODloadingratiosat particulara well will producethe variedtime zero
variancesin population ratios. It is interesting to note that the graphspresentedhere are from
monitoringwells at thesamesite. The extremedifferencesin populationdynamicsis theresultof the
targetconstituentchemicalloadingsandthe timewith which the soils in the well areashavebeenin
contactwith thepetroleumhydrocarbons.Thisheterogenaityis commonandmustbe expected.

PhaseOne: Primary Active RemedialPhase— Time zero

Phaseoneof theremediationshall consistof thepreliminary inoculationof thesite via liquid
injectionfollowed by bioslurrytreatment.Theprimaryobjectiveis to moundthegroundwater
throughthecapillary zoneandsupplytheneededessentialnutrientsfor bio-mineralizationand
dissolvedoxygen fortheheterotrophicrespirationprocesses.By utilizing theentrained
petroleumdistillateswithin thetargetedzoneas aprimarygrowth substrate,the activevegetative
culturesshallacclimateandgrow,utilizing thecomponentsofthe bioslurry in their respiratory
processes.

PhaseI (Time zero) and PhaseII (Time 100 days):

JET andits subcontractorsshall inject, via the directpushequipmentandthe air driven injection
tanksinto Areas“A” and“C” 150 gallons/ptofbioslurry (or asmuchas the pointwill acceptat
theinjectingpressure)andapretreatmentof 10 gallonsof liquid heterotrophs,basedon
BOD/COD/TPHloadings,biological countsandhistoricalsoil contactwith contaminants.
Before eachinjection,thezonewill undergoapre-injectionfracture- utilizing aten seconds,175
psi, 500 cfm (minimally) fracture. The locationof thesepoints’ locationsandtheanticipated
impactzonefor eachis presentedin diagram“PhaseI” - All points’ field notesshallberecorded
andreportedin the final projectreport. Into area“B”, 110 gallonsof LPD and1500gallonsof
bioslurryshallbe introducedinto thesix sumps.

Following thebio-inoculationandbio-slurry injection,slow releaseoxygensourcespointsshall
beinstalledthroughthe gridto insurecontinueddissolvedoxygenoverthe siteas accelerated



attenuationoccurs. Eachoxygenpointshall receive10 lbs of ORC in a slurryno Calcium
peroxideshallbe utilized dueto pH managementissues.Dosingbasedon attachedcalculations.
Active Remediationcomponents:
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(DOS _74~ ~

E.~FECTIVEC O~a/SZ19D
PRIM’T~O~ ,OO/’~6

12. ECOLOGICAL INFOR~ATICN ~

ENV:RCNFIENTAL PATE ‘I AS ENOICAT~DST CHEMICAL PP.CPERTIZB, OYtoEN
IS RELEASED INTOENVIRDNREWr.

ENV1RONMENTALEFFECTS... * :1 EFFECT CF LOW CONGEMT~TID~ON AQUATIC
- LIFE NOT ~STE~M1NED.

REF. NIO~H RTECHB ND. 79—100.

1.5. 0 LSFCS.kL CONS 1 DERAT 105.9 ~ ~

~,4STE DISPOSAL M5.’~HOO...- DISSCLVE ZN WATER TO ALLOW THE ~ELEASE OF
OXYCEIM AND Dt9Po~E VIA A T)~EATMENT SYSTEM ZN
ACCDRDANC~ WITH ‘JERNM~HTAL AGENCISE

I REGULATIONS. CONTACT Arr~QP~xArEREGULATORY

AG~NCV PRIOR TO UIS~OaAL.

14. TF*AN~PORTZNFCRMATIQN

15. RECULATO?~?INFO~MATXDM ~

CALCIUM
PEROXIDE



ASTF.0- F~Rc:c~jc-;~oo:~ 5121
CALC!:J?! PE~3XIDE 4MC
lOaD —79 —9’ —

CALCIUM PEROXIDE.
NC

CALCIUM PEROXIDE.
IMMEDIATE (ACUTE)
~I~E HAZARD
10.000 LBS.

NC -

NOT APPLiCABLE
NDT APPLICABLE
LI ETEO
I.E

NOT LISTED
NOT APPLICABLE
)~OT APPLICABLE
Nd

CALCI*Th HYDROXZDE
HEALTH NAZAND

EFFECTIVEC PRiNTED: 05/ ~2/9~

~ IS. REGULATORY LNF~RMATICc4 ~ _c*~*__~t~__

LISTED ON NT? REPCP,T.. -, $Q
IARC GROUP I, 2A, a~...: NO

U.S. EPA RE~UiRE?1ENTS
RELEASE R~.PGWIING
CERCLA 40 CFR 302) I CALCIUM P~DXIDE AND COMPONENTS
LISTED SUBSTANCE(S) * .. . CI NO

N.A.
N.A.

RCRA WASTE NO N.A,
UNLISTED SUBSTANCEcS).. YES

T

100 LBS
CORROSIVITY, IGNITASILITI
0002. 0001

CALCIUM HYDROXIDE

U.S./CANADA VERSION

CHARACTERISTIC..,:
RC~A *4ASTS ND....

SARA ITLE III SEC 3113
(40 CFR 37~)

LISTED TOXIC CHEMICAL..;;
ZNVB~4T3RYREPORTiNG
5A~A TZTLE 111 SEC O1~/3l~

(43 C~R370
SU2STANCE(~)

HAZARD CATEGORY

PLANNING ThRESHOLD... .~.C
EMERGENCY PLANNING
SARA TITLE 111 $EC 3O2—30~

~-‘.O CFR 355)
LISTED SU~TANCE~S1-.

RD
p PLANNING THRESHOLU C

U.S. TSC~STATUE

CANADA
INGREDIENT DISCL.OSURE LI-S.

SUB3TANCE~3.~
CONTROLLED PRODUCT
HA~AAOSYMBOLS

CLASS & DIVISION
PRODUCT IDENTIFICATION
dIOr~EST1C SUBSTANCE L1~T. -

CEPA PRIORITY LIST
CARGI5OCENXCETY

ACG(}-4 APPENDIX A
Al — CONFIRMED HUNRN.,.~
Al — EU~PECTEDHUMAN...r

IARC GROUP 1. OR 2
LABEL LANGUAGE (US/CANADA)

HEALTH

CALCIUM HYDROXIDE
YES
~KrER1AL3 C.AUE1NTI OThER TOXIC E~PECTS.
OXiDIZER
CLASS Op D1V. 21 BUSDLV. Si GI..ASS C
1457,
LISTED
NOT LISTED

AIRSORH~ DUST IS IRRITATING TO EYES. NOSE
THRDAT AND LUNGS. NO SIGNIFICANT LONG TERM

(CDMTINUEDI Pt~C~GA



ASTRO FF~~L~C.~ 3i2~.

MA~R~AL~AFET~ O.C.TA CALCIU?~ PERQY.IdE

NFPA 70.
REAL1’H I
~LAMMA~ILITY . ; 0
PEACTIVZTY •
SPECIAL HA~ARTI • OX
(DEGREE OF HAZARD
0 NO HAZARD
4 SEVERE HAZAR)~

I~. OTMEN INFORMATiON ~

CALCIUN PERQ~lDE IS U.!ED AB A CU~LNGAGEN1
I~ CERTAIN ~U2BER COMPOUNDS. DTHER USES
INCLUDE grARC~4 MODIFICATION. DOUGH CUNDiTIDNE~.
AND AS AN INGREDIENT IN DEODORANTS. COS.’t~1IC3.
AND DEMrRIFIGSS.

I —

LOGS —79’ —9’ —I

I U.S.fCA~ADA VERSION EF~!CTiVE1 O~I?,~/9O ~RI~t~EDt 05J2z)~~ I
I;

15 • REGULATORY I NFORMAT ION ~

iNHALATION HAZARD. IP~ITATION SUBSIDES
AFTER EXPOSURE CEASES.

PHYSICAL C REACTS )4ITH ROISTURE TO LI~E.~ATE OXYGEN
~HIC)-~ INITIATES OR ~RO~CTES COMBUSTION -

IN OThER MATERIALS. DECCR.RDBSS TO RELEASE

O~Y~EN.
H~IWLINC AND STORACE... II ~EAF. E1.JTA5LE PROTECTIVE EOUIPMEI4T. A/OlD

CONTA.I1HATIDN. KEEP MATERIAL DRY. STORE IN
A CLEAN DRY PLACE. DC NOT STORE HEAR CR
EXPOSE TO HEAT SUCH AS STEA~.PIPES, RADIANT
HEATERS. HOT AiR ‘J~NTS CR WELDING SPARKS.

I AVOID CONTACTWITH REDUCING AGENTS. REACTS
~ETH MCZSTU~E. l~ COMPOUNDED WITH QRGARXC~
CR COMSUSTIOLEMATERIAL. BE S~J~ETO EXCLUDE
ROI~TURE. KSEP CONTAINER TiGHTLY CLOSED ~
NOT IN USE. FOR STORAGE REQULFEMENTS. REFER TO
THE NFPA SULLETLN 413A 0$ TH~ STORAGE OF LISUID
AND SOLID OXIDIZING rIATERZALS.

FIRST ~Zfl .t IMMEDIATELY FLUSH EYES AND GNI)4 IflTH PLENT’?
OF ~JATER FOR AT LEAST 15 MINUTES. IF
IRRITATiON OCCURS AND PE~IETS~OSTAIN
MEDICAL ATTENTION.

STATE REGULkIIQHS PP.DPQBITIDN b~ — CALiFORNIA
SAFE OR1NNINO WATER AND TOXIC~ ENFORCEMENT

ACT OF 19’3A RESUIRES THAT THE ~CVERNMBNT OF
I c~LIFORNI~ DEVELOP A LIOT O~ CARCZNOGBNS(I~) AND-

1 REPRODUCTIVE rOXINBC~). NO PERSONSDOING
BUSINES.S SHALL KNOWI~CLY EXPOSE ANY INDZVIDCJAL

I TO CHEflICALS 05 THIS LIST WITHOUT FIRST GIVING
CLEAR AND REA5OMAELE WARNING. THIS ?ROOU~OT
CONTAINS LESS 7)-CAN 3 PPM ARSENIC(A)~ U.S P?H

CI-)ROIj~UMCA); ANO 5 ~PM LEAD(S).

PRODUCTU2ES

ICONTINUED) PAGE 07



,-——z~.--~~—~‘----—~-‘r-~• c__. - •~•~•_. — ~•i- - —

~ixr~F:AL ~ S~rA

—79’ —9 —I

L V.9./CANADA VERSION ETlVErD~fS2/9O

—fl~~*~ nn~ a

- •I THE CONTENT-S AND FDR~’iAT CF THIS NSDG APE IN
I ACCC~OANCSWITH OSHA HAZARD COMNUNCATICN AND

CAMADA~SHCPKPLACE HAZARDOUSC1ATSMAL
INFORMATION SYSTEM (WH~IS)

PAGE OS



,.~r.~-.2r;-: i~-:

InnovativeEtwironrnentalTechnoio~ies,Inc.

~1ATERIAL SAFETYDATA SKEET - - -‘ -

iPRODTJCT: Liquid PetroleumDegrader(LFD) Initonnation
~L Prodi Ide cation - - S8~-72i-~3233

Form: Slightly TurbidLiquid -

Color: CIOUO~I -

Odor: Sii~bt ___________

[El. H:tzardou~tngredkrit~ ______________________

None - - -

~TE Pby~icaiJC1xemiccJCl ar-act i~tics

Specific Gravity: U) DM1 ml -

WaterSolubility: Soiuble - -

• rH of JD%Solution: 3.0±0.2 - • - • - -

Particle Size: - - N/A
Msure (% Wet Wt.): - > 95% -

~ Fire ai~dE~p~iooHizard - -

Flash Point: NA -

• SpecialFire FightingProcedures:Self-containedbreathingapparatus •

Extuu~uisorng *:iia: - Water - •

[TRea~’i~yDaca -

Stabiiity: Stable
L-iconip-etibility: Excessiveheat,Igoitiori sources,strongacids,andstrong oxidizers

HazardousByproducts: Carbontuarioxide,carbondioxide, oxidos oi~sultar,aidohydes
l~arcousPolyrr.erizadoc: Will not occur. _______ _______ _____

[yL I~eoith.~a~rdData

~e Contact: May causeirritation.
FLiut Aid: flush with waterfor at Icost15 minutes.ContactFhvs:c~an~
RecouiiaendedPrecautions: Saietygoggles.Avoid ez’~closedecivirorrnent.

Skin Contact: Exposuren~ayirritateseasitiv.eskins
Firer Aid: Wash with soa aridwater Removeceutainioarcdclothing
RecornncodedPrecautions: Limit exposure.Userubber gloves. DoflOl handleproductdirecty.

Ma’,’ leadto ztauseaordiarrhea.
FirstAid: Give r-.vo glassesot\vatcr to dUutc rroduct, do not inducevomiting

Contactphysician:if condition persists.
ReccendedPrecautions: Storein safeplace.Avoid splashing.

I ef2 2~vi~nI5100

_ -



1 ‘~r ‘ : • P—- --

— ~ ~ l~CLlU i_~r:i-.er

Larrea.-ncuztsmay,maascsensd,-e inal-,- i~aie to

Firs: Aid: Removerodividuci to d-ec-hair, and -:c~ez.eiot.dcgan:-u:cae-o~.Cctut~:

i condition persists
Reco.tr,mendeoPrecaut:cns: cr~ureaacc!tarevearuatLcn.

&;eneral Procauttoris: - Treatas you wouldaa~chem:ca~or o:o~crea~ma:e:iair. At,vavswad’.
handsthorcugiJyaftcr use.

VII. -Stora~IewdHandiiru~ot’Produot

RecommendedStorage: Storein cir,’ areabees 41°P and 1C4~’F (5°C and40°C~.
Precaur~onstar Handlirig: dangercrom r~sndlmgcac~oge-dritaterici. Ensure;ootatae:sremain

-

WasteDisposal: tacontamainatedspiliagescanbe returnedto thecontainer.Productis
bi-r,dezra-ziaij~e.CheckIoc~iandstateauthority recuirerrientsfor discosal
oE large quantitmee.

[yni. BioloaiealIIazn:rd Data

- M~crooia[Formulation: The ~rcdurt formulationcOnsistSof a range of uaoiraUy—cccurring
micra reariisrcs’.vbicharekao’.vrt to benoc-pathogenicto humans,

- Livestock,andn:tricultura~crops.

- Contai’°eaaomorcsccoocia ~CAS~ 68332..96-7} (renamed
Burl-mboldiasp.), Pseadorrioi-iezrpucidarCAS~63332-91-2],?s~mdomoncs
aeroginosa[CASh 6t~533-29-9}Pseudornonasj7uorescear[CAS~6t~332-

-

- - ~~—~I1 --

lix. 1~e~u1atoryInformadon -

ALL theorganismscontainedhereinareclassifiedas BiosaferyLevel 1, as recogrdzedby theAmerican
type Culture CoLlection (~~garcc:org)andCerinirfor Diseasecontrol. Biosoietylevell rae,~.naLhese
organisms are not assodatodwith humanor animaldisease. -

~X. Mtcturer’slnformation

InnovativeEnvironmentalTechnologies,Inc.
330 Bear TavernRoad

Suite 301
Ewin~,NewJersey08623
(S33)721-S283.l~ax(609) 538-1991

Trti i~.fCr~ratIu~a 5ivea i~go..’d Ezith, ba~cd~icik~cwLc~r i~-esIy ~v~ti~b1c~oiry~ov~tr,,wironnaanlTccirnaIC5~.~ k~o~i~
~s ~ ~ T~c~rr-.~,i;3a c~o~idCd ~.n.,d ~ ~c~bLc th,~uci u u~thcpro~uCe~f-~y.~ S ~r.na~b1Tci)in,

ir~c.c~nr ~ ~t~bil~tyror ~ too. UtJL~7. CC C~.T-~5rZV~UC~1roy ~.O?C C1lC~IC CmSUIC ~fthc p ~t~W1cCc Clic :uni r~rtms~ Li
~,nrr~jod thcy rS~cr.nth~ir o~i~:cm. -

2c(2 t.99



.I~iL—JI.. E ~..\T :‘~-~-

CSS-’Z ti2~

-~1AI~RfALSAEEI~J~AIA..SHEEI- - - . -

- 24- i-~Cut~ EM~t-GENC’~AssLsT.t~icE: - -- . - -

- L~lNOV.ATlVE EN7r?CN~E’.TAL. TECHNOLOGIES- ~S-72~-S233 . - - - -.

- - CHEMT~EC . . - - . 1~OC-42493OO . - -

- flj~r~p~: --. . -. - - . -,. - - : - -- - - - --- .:

~4NOVATIVE ENVlR4~,1~TALTE.CH~3LcGIES- -. - - . -.
atO SEAR Y~VE~N~ . - - - - - - -. . -

-SUITE 501 - . - . - . ‘ - . . -- -.

-- Ewootm.50852s - . - -- - - - -:

- - ~SS-721-8255 . - - - - - . -. - . - - . . -

ERC2ILJ~1EDENIIFJJ~5IftQèL

- TRADEN~ME:BlO lET-a - - - . . - - . . - -. • •-: - -

- - -- - •- - --- - - -~•. - .. - - - - . .: - - - - - -
,. - . - - - - -. - - . -. - - - .- . - - -. - -

u nb,,r ~7 ~-4

Co oor’~doC~r ooj dlar’,~ OI~(b~V’(~7~

CI’ mn oil F-r- Il’j

QI~C fFC~7T~.A C7t~.~O

- . -. - oI~oiIor~’iol;~-,u- - aQ.07 - -- : - -. S--. -- -. . :~.:-:~- - - ~. -: - -- - :- .
2 X~iCOO1C1iLS1ie,..tthOL L0~

- - - CAn seco~r: -. . - - ?73a.23-o : : - - - - - -.- -. - ~.,: ~ - .‘ -. ~ - .•• -.--.- .-

— ~$ °~JTh° ,T~C4’ILll ~I’.. ,.~ i C-Lrr-’or .i—~~jdca~onp~%o3oI’O1 D,..~i ~

~r---onlwn p’-c...p’i~ta

oleculi Fcrrt5a

- 0tCCUrWtl
5~

1t . . ~°°•°~ -- - -. - - - . . . . - - . - . . . - -.
~ Ma?}
C.fl ~iucn,.~r

Syro-~,-m~c~ ~ t,r’ ~c cI to—’ .~ ~ plo_o a~mon~b..~c Co<.hjg, U’~yLrC~~I7fl

• - - - - - - - - - . -. -: . - - . - .- - - . . -

- C~cmic~il~oitl-j: -. - S~ - - - .- -- : - -- - . - . -: - :• -
- - - - Motocut.ir Forr,,ul.i: - Naii-,P0

4
- - - - - - - - - - - - - - : - - - - .

~ W,~ç~nt: 1-tan - - -- : - . - - -

- HEALIH: May be harn~U~ ir ~waUowed. May be irrit~tin9to theskin, eyesand r-~spii-atac’jbaet.Heated - . -

ma~riOi may cause thermal burns. - . - . - - --

- FtAt,IMA3ILITY: lVocorabu.~ible . • - - - - - -

REACT1VI1’Y; Si-able - - .- -

~ &TFQ~: - - . - -

- -. - - JTh~iOVATfl/EE~~OrC~NTALTECEi~OL-OG1ES.t’iC. -

7:11 - ~ - . - - 7 C - 7 - . .. . -
in r~sot~r:aTar tr,t~-ttaL pro)~ssio~ta.sseer?t~tgtthOUC.t~eCt:t~fl ttW~t~C/1P.OiO9te5 -



(i~’r
•J__J~,__~4/~__ ~i::z, ~“. - — Cnium:~--,C)A -‘ - L-o~.ciO-.’~n,~-. - --

58721.S2S3 - - - - - - - -: - - - - - - • -- - -

l~GESTIC S’i~~j cxc ~ c a ‘e c LJ.~3a -1 511 “;‘-~g ~ “Cr5 ..Lt~5C O~

D:ornrnrnoci~emPhospha~eis >10J0rn;-~:n nac rats. May car.se ga~tJinZestirta! disiuroorteos. - - -

- Symptoms may include !rrdct;cfl, nausos,vomitir andd~arrnaa. - • - - -

SKIN: Slightly irrhating. Repeatedor palcrgeCskin co~rtactm-a-j causeredderiir.~,itchrtg and - - - --

intiomation.Con!acLwith tootcd mataricl inatcauso thermal burns. - - : -- -. : - - --

ET’E Sl’~ir j I ita n; Con.cct i
7

ia~ee ‘oa ar -r’~,causetier—al bur~

I h—-SLATO~r
7
a~au~respi a orj n-act (1TI~Ja1

-• SPECIAL TOXIC EFFECTS: Ast~rnattcsercanadto dustm3’j have di~izuIty in eairir.g.Urea to a -- -

- - natur~iiy occuriag chemical rt Lie body. ItS on end prOducto~pro-tairi mntetoboltsnnandbe excretedirt - - - -~

t’e uu C

-

‘~uCESTO~ Do Co irduce Or1~15 C(eep afact2dpersonwarmaid atres~.Go rredrL~ attar- ion -

5” CO, ~S(~T W~~harea o Co tac “~ra,.g”r/ ~it n soap~crdwaler Laundu e’-a l’~g b~uie ruu~e

Get riediOal a~anart ~t fri ci our pe-rrsto ~ coi-oct vi li rrialan p cdt-ct do not rerro e contanhiu’ee -

n~att’i-’g Fks” s~rniri-nedi.it ~ ~ ‘ito gaa”~ur~Or cold wile 11 posarbl submerge a an I” cord — —

wa~or P2Cp v,i ‘iLC Tl~rmalbU~’~req~~ iedia~a ~enror - -

EYE CO~T~CTFI~h J~meda~tj~i~h l~rgearn~Li~ o~wa~rrarc Ions If~tnmrnt-Ca EyeIrd~ —

~I’ou’J bs~ha’a awn, trori ~yt-~~U to ‘-not- e be ough rinctng Get m-’d cal a~tenion fimracior pers;.~to

“JHAL.ATIO’-l Rarno -e tiffoc ad pe no, f-am sO~rne ol expo.~ure !t not b en tung ensuru oper airway
and l’lztJtu’a cardooulnorary (eL~cL3’an 1CO~ii broatI’ ng is diP’~c~J adr’ n’z’e’oxjg’-n if —-

- a’,~n’ableGe riedical a’-t~.j-ition - -

~ - -

EYEPROTECTIO’J ~ tea’ sa~erygonro~or c~emcal gogg’en to pm e-’ eyeconta~Do~ct wear contact
tene~ w’tec’ workino ~.ii Si t’ita s.bstare- Iaa~.eale -. ashingfacrlit.e.readil/available~,hereey° - -

contact coil c-ccur -

SuZI~I PFOTECTIO~ ~ear lnp~rirois g’c~ec and proeuve clotrnng to pre ian
4

eki’- cantactSugs~d
pro’neL1Jemaerl2l~aeb~Jtylrubber -

- RESPIRAtOR( PROTECTION: Ncn~r.ornntby reected.Us~MOON CC MS1-IA a~ro-~edequirnientwhen - ~:. --

airborne exposure limits a~eexceeded. NOSHit,!SHAnppro’ied breathingequipmentmuatbe avaflable - - - -: -- -- ~: -

br no-s ro-i i ~e and a -serjency use

~: : • - - - - - - - -

OOIL1NG PO1NT: - - 0eeompos~s - - - - - - - - - -- - - - - - -

- - SPECIFICGRAVITY; NA - - - . - - - - - - - - -- - - . - - -

MELTING POINT: 152-211C(371-4b2F)) CAP decomposes aM55.C 1311 F) - -

~ VOLATiLE; - NA -

VAPOP. PRESSURE: - NA - -

EVAPORAT1O~JRATE(WATER~1} NA - - -. - - - -

VAPOR DEtJarrf (AlR~l) - NA - - - - - -
VISCOSITY: - - NA - -

1r~i\OVATWE EO~’i~L~ ThC~OLOG1LS~U’{C_ - - - - - - -

- - P..~.OEa OF.r oIai res~c:r:afar ~ prof~m::c~scetsiitg i5o’int:-je e.:er,r-ic’JC t—crr~to.Ci7:tS - - -



- - - - -

- ~1- - - --- - - -- --

IJiiil .~,J\ :~-~ ~- -i -

8Si ~ -

- ~ ~OLUSILIT’r’ :N WATER, GMIIOC G,’,t -~ 25 C Urea 119 - - --- - - -

- - - - - - OAR 4t - - - - - - - —

- - - - - MSP 71 - - -- - - -- -

OCTANCLr
1

V.ATER PARTITION COEFF~iENT: - - - : - - - - -- - --

POUR POINT: - - - NA - : - - - - - - -- - - -

pH .1 : - NO - -.. - -- : -- - : -

APPEARM’~iCE’O~OR ‘h
5

te grarulea w ~-r1 -~ to no odor A’rir—orr a odor wr
1

1 d9~te~Cp
upai lo-’g s.zrnid ng

- FLASH POINT: - - - NA - - - - - - - - - - --••- - - -- - - - - - - - -- - -: -

AUTOIGNITION TEMERATL
1

RE: - - - - - - - - - - - - -.: - --~ - -- - --

FLA~,1MABLi1Y LIMITS IN AIR(~BY VOLUME) LOWER: - NA - -- -- : - -- -- .:- - : --- -- - --

FL-s-’~
1

1.-
5

EILITY LI
1

ITS IN ‘dR (“i B~’VOLU (B) UPPER ~

BAS
4

C FIREFIGc-iT~~C PROCEDUPES Useext -s~uIsrirgegar s
1

iitnb e fo typeof surroundvlj Ii a
na rial itself bu ns / c’i great d ric~.I’y Urea~eco--sa~~Iippcr, dtwn wet Guardag i~.t falla

~ U~U~LFIRE pj JO EXPLOSIONh,°-Zj,RDS Fl omay prOduCe ~oL~O1ou5 en rita mg go~fr.’iee or
u-spor (rntati’ig o tOxic Sub5~OrLe~v’aybe-emrt- cl uoon thcrmo) decarnpo,rtonE~posud(I atrfi~m~ro
~houId ~ip~i MS-l,r-u~bIOS’-lapm,ro~edaol -ca•’~ied o uatt’rng aopiraLJ widi lul’ t’ac ñtas~ard ~rl~
prolucti a eqilorre”l U-icontoenmnatedL en 040 ~nd SF are not exploalunha~hda The

1
rn-al (~ffl

~plosrve rn-i cture’ ajoject to spontsreau~de’YanaLorr iler containrio edwi~hsti-ongac d~(ni r c - -

p
t
cr

1
c p~~CLtf

0
r ci o nit. -tta fert I LCr~~ a aia~ndlempera.~ra d’-’j Ureamaycmi ~rnmonio ~e’ U-e~i -

may b
1

d oliz& to coroahe amrio-sIuni mrbarnna Aqr.cousoolutren of Urci ateI~vatcdtcmpera’uas
—‘ay a~cor-’poseo l-sigh

t
j toxic b

1
diog~nCJ~JIEdeO~—~°decorip~eesu~ort~eatirgto arnrna’i.aand

poljphosphonc acid — —

- - REAQI~AIA: - -- - -- ---: - - - — - - - - ~ : -- -:: -. - - .::~-, ~ :.:~ : -- -. - - -~- -

STABILlTYllNCQi-~-’ATI~LITi’ Stable ~-ihen storeddrJatup to 1~OF and atmnoziptterC pressure Avoid
conisut ‘.irth sbong oxidsers ac cbsa’-’d br~aesa-id nitrates Decoripose~to a-ncnoria bture

4
NOX COA

and polyphosporic acid

~ DOUSREACTIONSJDECOM?OSITIO’4PWDUCTS Tflarrna! decomposrr.ranproductsnay Cu
hazardous UreareactswI sodium or ca’cjwn h~ocicnIorat.eto form axplosmie 1itro~enb-&cI-rloride Dicy

-- healed wiih ammocium nitrateatl7Q Corhigher, forms-explosi’ic niemguanidiri~.Diammoortiurn -

- phosphatewill reactwith alkali to Iiaea~enmcnonia - - - - - -- - ::- -- - - - - -

- - - ENvi~oi I~QeMAnQ- - - - - - - - - - - - - - - - - - - - - -- - - -.

- SPILL OR RELEASETO THE EN’JlRON~~IENT~Na specialproceduresarerequired for clean-upof thi-~ -

materinl. Avoid methods thatresult in watarpollution. Cautionshould be exercisedregardingpersonnel - -

safety and exposureto the mote~ialC:nsetr’crtfl etaewiierelit this datO cheet. , : - - - . - --

EMERGENCY ACTION: Keep unr.acensorypeopleaway. - - - - - - - . - - -

- WASTE DISPOS&L:Thin substance,whendiscardeda;thsposedof, is not specitic-allylisted as a -

hanardoucwaste iri Federalragulauanc;howe-remit could behaizidous if 1:15 coriiidet~dtoxic, -

corrani-Je~ignibblo or reactiveaccording to Federaldefinitions (40 CFR 2~1).~Addihionally,it could be - - -

designatedan hazaj-dousaccordingtos~taregulations.This subsbrtcecculd also becomea hazardous - - -

- - 1ririO_vATrv~E oN?1&aAL TECHNOLOGJT~5,ENC. - - - -~ - - - -

PAGSOOF4 — - - - — - - - - - - I - - - I - - - ‘ . 11 --
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- - ~ ~ ~ ::1...

- - - -- I - -- — - - - - - - - - - ~ -:

- - yrss~ if It is mIxed w::h cm nes in canLct with a t~.~zamdous waste. If such contact or nl~in; hais - - -

- - occurred,check43 CFR 25~to determine whetherit Is a hazaroous waste I~I: a hazardous v-late, -

- re~uIaitor.sa: 43 CER 2.~Z,202 an~254 apply. - - - - - - - -- - - - - - -- - -

- The itan-sn--artatiarl,storage,~eatmaPtand~isposaI of this satarna~erialmustbacon ~ted in - - -- - - -

comataica ,‘,j~i au arpIi~.aci~Feae-’aJ,s-a a ~.r-dtazaicegJ’a.ors

SA~- TITLE 111 OO~ iAlO Ls ed 1a “are ‘he hazardea~eaorer, far ~‘a Si_pa ir~n’e’dre--ts
a-id P,~,i_ ~o z on ~-~z~S,~A) Sc-cjor31 ~3t2 (-,Q CFR 3~0)

I—v-n_c ac Haza d no. O&aj~d I-.-zs’zt ~ °i—e—za d til. P ~ r~~.zad ZO
°‘oacti’.ctyHaz_rdOQ

A3~T ONAL E ‘i RO~ ~E ‘TAL ~EGUL~O~ ~ I ~FOFi ~ATLON Thi~~i_rlaj b~ ~pe_mic reguta4oraa~

local regmor a om stO’~ a e thctpurtai-’ ~c tSim~ mateniatm
- - -

3~IQJQ~AILQ~L

~l LL ,rienta. o’ rims praduc a-ci lrsed o-~ t~eTSCA -i1er~ory

~l( Ci_TO’~ a a’ tSi prad~c~araha-ad on be Carmad an DSt. I—i ~tr- any — -

hI~L-]3LêJiJ~~ ~ N

l-
1

A OLIt C S~ORAGE~ o e mm tig itly L’OSLd con,-amn~---~. in cool d—j soIa.a~ ,rcl i”—-t -itad area ~ aj —

~rcm l’i_a soJrct. a ign
1

ianandinca-vpa ib s i-~ cmd corb~mm-’a’ar~iith ott’er ,oo,~ alm,a m~5flois -

~iat ntay prod~~cca—i explas n ha ‘d (sacUnusualFire aid E~aleziorHaaardssi~oori~

E~11P’(CO -~TARERS E~’~/ Con~airersmaj conOunp odje re5ictut~DO no~cusa ~ii~ou~ad_quate
precal-Ions -

C 0 T ProperShiopm-ig ~a-na(tJ CFR 172131) ~A
o 0 T Hazard Class (49 C°R172 101) NA
U”~i~L~-.Code (49 CFR 172 101) NA
Bu1t of Lsdirg Descrioborm(4~CF~172 2G2~ eo IE~-3
DOT Lsb~LR~quu~d( 9C~R17213) I’— /

D 0 T Placards F’-’qum ~d

- - . - -- - - - -- - - :- -

r~j~5 - - ~~4T~A3~5 - : ~ - - - - - -- - -

L’~ 67-la-s Ca - -~ rwjfM
5

II~~~TTi_V (,1001141.~ r’-’~r-ce ~ - -- - -

- -- 25- - - - - - - - - - -- - - - - - - -

- 755~-?Q-7 25 ND - - - -- - - -- - - -

Revision Date; ~Moreh, 2005 - - -

NA:NctAppllzaD~ ~O~TWE ~ T~C-ft~OLOG~,ENC. -, - - - - -

— r r~ r ~rrl pr ‘ s am a ~ ri rjç ~ _r
1

— ~ ~r 0033
- - - PACE4O~-i - - - - - - - - - - - - :- --



p ~ ~

24~HOJREMERGENCYAS~!STAN0E: -

CHEMTREC - - - 1.~00.424,S~000 -

- - EA~TR~f: - - -

l~o\1A(VEE’1’WN’ ~E~J,AL TECum ~OLOG ES
P 0 EO~S72

S-I ~RTE~ AVE.
‘IT LAUREL NJ 0b054
~aSS ‘~2-faZC3

~R~DE NJ-.ME B 0 ~ UYRI-SOJRCE

- - - c~~’-~5NiS; -- - - - - - - - -- - - - - - - - - - - - - - - - - -

- - -~- - - - -~- - -: ~- -~ - - - - _; - - :-
C-~5 LrrCe~

c-arD-er~dcC.xrb~’ry!d-rnmn~C~ in,d-,~-.,_d
Cm~5~ F-i.--iI-j ~rn~c.lc

IoI.~cutxr~ur-m--tUtn CI-l
4

t.-,C
- - -- ~,loc~-[~r ~V~m

0
ho - - - - - - -: - -- -, — - - - - - - - - - --- - - -

~ 15”)
CA-S ‘~IJ.mb-e’ ~55O-.TC7

i~P 5oii~nprmo..piot~~rr-~rab-i~-i--.Pl-o_phicso d ~ormoo~. .c’
C’-oc-ml--ai P-a--sij ~s
~1o~,~ir ~

~.‘of~.crm..a ‘J~lgb’ 113 37

a ~isyanJLazm±l. ‘D~y)
~ t-ILu-nb~,--

SJr’on
1

r-1(s) Otcy Cyano~uaimdmno
Ch~mrJc~IF~r-uiy

to!e-3,j(ar~om~miI~ I~-’~CC”tlt1)’U~ 1
Mo ocu ar’.IegL—m.. 11-456

~

HEALTH; May be hemifimI if swallowed. M-~be trritatir.g to thesidr., c-.uea-sndraszmlratcrj lract i-Ieazed -- - - -

r~zaeria may ca-jse tnerrn~Iburns

- i~LL.MMA~lLITY: Non-coi-r-mbus~ble - - - - - - -

REACTIVITY: 2.tabte - -- -- - - - - - - - - - - - - - - - - - - -

- - -- - -

- - -

1’ - -

- - - - - - - -



- iNGESTION: SIi~’i-dy tax :D-:’nestt-c ar,i-tiai cra LOS: o~Urea ~—D- Ait- c’L05) ci’ o-Jn-~
--‘~, Sodiua- phosphae i~7100 rnqzkg in mate rats. ~ cau~.zc ;r.t-rztinal sturu-srea-.

5
r ,-‘~arn~ :::.~f -

- - ~‘ }nciudc in-itari-an. ninusez,vornitin~ ar.d dia~rhe-a. : - -- - - - -

Si-KIN: SIiçhty Irtatjr.5, P.epea:ed or pr-aocig-ed a~n-zonaao:mnay cause mect~enum;~,incri:rg ard
- in.9arnezfor:, Contac:with h-ceatcc’ -n.atar~amat cause tiermal burns. - -

~‘E~ Slighty in-itsti-ug. Contactwith h-eazedmaterial may causathcrn—alburns. - - - -

- - -- - INHALATION: May cause ‘e.spirazamryt-act inr1~ttion. -- - - - - -

- SPECIAL TOXI C EFFECTS: Asthmatics exposed to dust may h;e di~ficultyirI breathing. Urea in- a :
- - naturally occurin~chemical In the body. ICIS act end product of pr-oteir. rne~bolisrn nd is cxcrmetedin - -- --

1r10 u-r,rmc, -- - - : -- - - - -- --

- — fj~iLALE~: - - - - - - - - - - - - - - - - - - - -- -

- INGESTION: Do riot induce vorniiing. l~~a~ep~ffectcd parsonWarm ar.d~t rest. Get medical atacntlon. - --

SKIN CONTACT: Wash area of contact thormmyhIj with 5017 and water. Lounder clothing before reuse. -- -

— Ge~medical attondcn irritation persia-Is. Forcorttact with rnolt~ruproduct.do riot removecc-ntamninated -- --

cuo’nirg °~u.~sr-S n cr’meciaualj w ~‘ Lacg.~a-noUnts o1’ co
t
d Wa Cr I’ po.stb e euorn.~rgc a ca i”m ac

m
d

-0 -_ - P-.u’~~,rtr ice Thermal burns rec
1

um—,.rmr-medma ~ atc~r n -

EYE CO ~.T/—~TTF --.st ir-’r-tcd.aaIy’~i tri Iu~ emouriL. o~ erf~cIaas~ fit’tae’i ri -nu.--z Ep’ 1d..
.‘oL?d b-e h~ida Iaj from eyreoeUtam ennui.- borougit rirsm’-mg Get rxdcat a ~-ention if irilat ar pi_rsusta

I -~LO’-I Rer-io/c a”ectod porn-a-u —on eclIre” ot~x?o,Lrc ~‘ ma’ C ‘~i ‘-ig er~J L O7cru amn”.J
a-nc Ins i_ta ca-c~louu

1
mamnar~,rosun-ci_a Lu’i C°R V b ezith ng L d.C~ic~,1,ad—i ‘—u.’er ox/si_-i I

iaslabic Ge medca’tt’ertion

~ FQa~IAIE2~

E (E PROT~CTlO Wears~ietyglassesor c~amicat qglanto p e,ei e~ COfli�Ct. Do ror ~-.e3r contac

- tenseswhen working with this subs-tant~me.Haveeye washing facilities readily a-~aiIbIewhereeye - 1-
contact can occur. - - - - -_--- - - - - - - : - - - - - - -- - - -- -

SKIN PROTECTION:Wear impar~r-iouzglOVeS and pnotoci-vectothirmgIc preventskin contact. Sugges-ted
- pro tectivematerials arcbutyt rubber. -- - - - - - - - - - -~ - - - — , - - - -- --- : -

- RESPIRATORY PROTECTION: Nor,e normally needed.UseNLOSI-i or MSI-IA approved cquipmentwhen
airborne exposurelimits areexceeded NIOS1-thtSHAappro~edbreatE-itngequipment must beavailable

for non-’routir.e and emer~ericyuse. - - - - - - - -- - .- — - - -

_~_~-: -- - : -
- - - - - -

EQ11_INC POINT: - - - Docornponca - - - - - - -

SPECIFIC GRAVITY; - -- - f’1~ - - - - - - - - -

- MELTING POINT: -- - 133-6-82 C (271-1224.F) - - - - - - - -

%VOL~TlLE: - NA - - - -

VR2-OR PRESSURE: - - - -

~EIAF0RATION RATE V~ATER=1) t~iA - -

- ‘VAPOR DENSITY (AIR--i) NA - - - - - -- - - -

- JISCOSFT(~ NA - - - - - -

PaGEzoF4 - - -- - - - - -



SOL.;JEIUT’( N WATER, GM.’i52 GM 025 -C - Urea tIS

- im~~,p 0.3
- - - - -- Dicy 4

- OCTANOLJWATER PARTiTtON COEFFICIENT:- ND
pOUR POINT: - - - - - NA

pH - - - - -N0-- - - - - -

APPEARANCEJ000R: White granuieswith little to no odor. An-tmoriia odor wiU develop -

- upon to~g iditig. - - - - - -

- - Ei~c~l~.-EX U~AL.-:- - - - - - -- - - -

~LASI4 POPdT N;’.
- - AIJTOIGr~rYJONTEMERATURE: - - - - : - - - 1 -- - - - . -- - -- - -:--- -

FL~ ~‘L1T’T U ‘ITS l~iAlP~SYVOLU’IE) Lo~EP N.—~
~Lj-~ “AB LlTy LI ~‘ITS I 4A

1~
c- 6-’ VOLUME) UPPER N,-..

~ FIREFGr-mTING PROCEDURE-S Use nquiztig agt’n..~-.eitabIofor -jpe ofsen-e..qdngf e

to ~rieI utsefbu r ‘,.‘i ~u as ditfci_ft-j Urea bacorrenshpp_-yw~-enwet. Guari a~n—zfa

U J~L. -~._ ePE ,- ~D <~.OSON IuJ-.ZAtDS cire mat o—od~c~poisonousor ‘ita -ig gas tt.me_. o’
..-aoor lr—i~a rj or toXic a-i_5~tsicc may- be .emrmitedupon tt-me--riaI daconoo~itIor ExpcaedI,r~. ~tc s
a-tou d ‘~, ~Sr-----.’dIO3’- apa-oi_d .ct -cor-ained breath rug eppa a us with rull a’-... r’-asl-a--i. hu’
p-oectm eouipr’ -ant. Ureo’tarnmna.sdUrea • 13) and Dtcj~re no~e..xpIos~on ~ta

5
a c~ Tt’e, -‘a~ or—

e..aIo, ía mx u a ~.bec to span~anuouzdar onatio’t when co~arirta ed ~ ic. sao-’g acmd~(n ~m-
p i_ c ac-ch ~ mc) a-’ r ra me~t’l~em.At es-ia ad tc—p~_ra’.mrc d-y Un~a‘~~ia~a’—’ a ‘-rrorne i~_t Ui a

rn-v h~droice to cocoaye arrri-o’iIum cacba-mae ~.oeeo~s SotUuCn o~U a.- a c P-ia e~er-neerau as

c-”a~d~.ccnposeto highly ~ox c rxidrogen cy-arndo

- -

ST,-.BLIT’m 1~-iCO‘°ATi6IiJTY -S~ab’sie’i S orad d~yat up Cu -t50 F ~d ~rnoop’terIc orcssm..’eA,oie
COL uscwit-i sarongo~dmzea acidsandbasesund riidat2~Decorrpose to ammorma bit-. e~cJaThrI_
a-cd “JO~ CCxandooIm/pnospcm_acd

i-IA.ZARDOUS REACTlO’dS/DECO?~PoSLTLONPRODUCTS Thermal decomposiLlon t>roductsrraj be
hazardous Ureareacts it~-t -sodium or CaICILLT hypoci-ilorzte to farm exp1as~iermtro~an~I’~lorIue D cy
bc-ated .‘/mJi ~crmo—iIe--r’ rio~atea 170 C or higher forms eXplo~iveni~oguamdinc

~Q~MEU~AIIQ1~i -

- SPILL OR RELEASE TO THE ENVIRONMENT: No spacist procadurasar~r~quirad1-or clean-upof this - - - -

tnaterLui Avoid methods that result in ~aaterpoUuticn. Cautionshould C-a exercisedregardingpersortnei-

SOle-f un..! cApc..L.i~to u~1Cr--atermola. set ‘aith elsa.-i-uere in t’i s da.-ashe’

Eii’EPOE .C’r’ ACTIO 4 rKaepu-’recasssr-yp-~oprea..~a~-

- VIASTE DISPOSAL: This ~ubstanc~, wrter. discardedor disposed of, i~riot speciticalty !l~t~das a : - - - - -

- hazardous wzts-te in Federal regulations; however it could be hazardous if It is consideredtoxic, - - - - - -

co’rosive, ignitable am- reac-tiv~accordingto Federalde~initlons(40 CFR Z5~).Additionally, ~tcould be -

as hazardousaccordina to stata regulations. This substancecould also becomez. hazardous
waste i~IZ is mlxad ~vjtfl or comesin contact with a hszard.ouxwste If suchcontactor mixing b.zu-~c
occurred, chec’~~0 CFP. 2-51 tam determine whether it ins hazardous--~-ian~.fit is a hazardousi.aa:e.

- ~reguladons aa’~CFR 262, 263crud 254 apply. - - - -

PaoEaOF-t - - - - - - - - -

.11 - - - - - - -- - -- - - - - - -- — -

£ - - - - - - - — - - - - - - - - - - - - -_-—-——---~_



The t’-anspertu2-)n, storOrte, trea ~r~-tt~acc::: t-da -. -teturLd ri~: L-~ccru&u-:ta-d
c-or ip~iance -~visi o1 auopieshic Fe-~erai,state3rm~lacat :e-;il:~ia. - -

SARA T~T~EIii I DRMATON: Listed herearethehazardcazeg—sr~esfor the S~perfundAmendrnenta
and ReauU-ior~z~t3~nA-ct (SARA) Cection 3.111312 (40 CFR ~JQ): -

Immediate Hazard a~o.-Delzm~Jed Haarsrd-~ç.-Fire i-Car -~~-P:ezaumaHazard-~ - - - -

Raacz~!tyl-i~azrd-g~ - - - -

ADDITONAL E JJRONvIENTALREGtJLATORY INEGRM.am.TON:Theremay be S~CciItc regulations at tho

- local, reg;ona~or state Level chat pertain to this materiaL - - - - - - - - - - - - -

- - F Q~Ui~1EQ~N: -; - - - - - - -

A!! components of this produst arc listed on d-ueTSCA!nventory. - - - -

Xi comnoncrits of thi-s pro-duct are listed an theCanadianDSL Iavei—itory. - - - - - -

~~LQLJ~LG AN TO 1FQ~F~iftTLQ~: - - - - - - - - - - -

HANDLIG/S7OR~AGE: S~orain tighi-j closed cont~inarsLu cool, dry, ~ac~atad, well ventLatedar-azaway f - - -

from heat,sourcesof ignirddn and incomp.atibles.A-void con~i-nI-iationwith oUter “lao~’:-aiike”niatariais - - -

that mayproduce an ~xpJoaion haz-ard (site Unusual Fire and Exp~csicnHazards.sectiori~. - - - - - ------ -

E’~PT”CO\TA’~-~E~SEmpty co’itsi-iers ri.i cor~.-m’- product i’CO du~ Do -iOtreJ~ thom-. adequztts
- - cre-cautoris. - - - - - - — --- - -- - --- - - - - --- - - - - -. - --

LE~f~L1E~LT5

D 0 1’ P OOEt ~Shipping Name (4-2 C~R172 101) N-i-..
D 0 1 4aaa-d Class 1 9 C~R172 101) NA
JN1~-L~Coda (~$9C~~’-‘72 -‘01) Nit

- 3)11 of Ladng Description (4~ CFFS 172.202) - SIO9LEND RAPID - - - - - -- - - - - - - - -

-- - 00T. Labels Required (40 CFR 1721-Oi) -- - - NA - -- - - -~-. - - - - - :.---- --

D O ~‘-‘ Placards Re~.i,red

~

- - EtLS~m.~rr2ESE. - - - - - : - -- - - — - - - - - -

67--la-a - 72 - iom,zrM~(tonl)TLV(AcG:i-i),etuisooccdua -- - - - -

7—:su-ac-7 - - 10 mom
5

TLV:T.’IS (ssoii-ii. mtr ouiascic-~itq~t - -- - -

- ~ei—~--& 2 - -- - - -- - -

Revision Date: 29Jzunusry. 109~ - - - - - - - -

NA~NotApp!ic-able - - - - - - - - - - -

Data - - -

- - - - - - - -



~-tSS Sadeci racart~-Ja -

:o_: ss_~

~-1S2S Da-te: C-!/031995 -

~-lSJ5 ?;u.-c: C~t’t’iL
LTN: 00N0352-P.

:2: ~2GSN ssaox~oa(20 TO 60%)
:e52-i: 01
Aesp-or~s~bLa Pazay
Cage: 0735 - -

: ~JAN :~ATERE- & RCGIRS I~C -

Addzess: 6100 CAEILLON POINT -

-C±-ty: ~(an-a.ANc ~-1A33033—7357 - - - -

lab ?hon-a N.sr.~ae:: 425-33P-3-S.7
Esesgec-.cy ?hoae i’ft~ab: -300—424--91C-0 (CEEt-ITRIC

- - - -

C-onccaca-or Suaaaac’r -

Caca: 00735 . -

~
-

t~arae: VAN W?TIPS & ROGIRS OtIS 0? UN3VAP. -

Add.=esa: -5200 CARILLON POItiT. -

Carty: I<IRKLAND HR 95033
Pt~or~c: 425—S-39--3-l-OC-
Cage: CST~’15 -.

Name: VAN WATIRS AND :-..C.GERS INC - . -

Acitis�tsa: 62.00 CARLLON POINT - - -

Clay: ~IREL?.ND NA 95033—735~7 -

?b.cirs: 425—5S3—3400/426—339—35~.7 - . - - - --

grac~-asas - - - - -

Cas.: 7722—5.4—2

RTSCS 4: NXO900000 -

Name: ItYDROGEN PEROXIDE (SARA 302) - -- -

% W~: 20—60 - . - - . -

c-s~-L;PlO: 2. PON -.

ATOll-i TLV: 2. P21-I - - -

Cas: 7732—2.5—5 . -

RTECS 4: ZC-OIL000C - - - -

Nac~: NATIP. - - -

~ Wt:-~C--30 -

03:-ip. PEL: ti/E (5’? N)
:-CcI:- TLV: N/E (5’? N) - . - . -

Nar-.e: EXPLO i-IAZ: i-lAY CR051 FIRE. lETS M?.Y BE DILAYLD. CONT if/ORG L:QsiVAPs t-o.’r
CAUSE I*tED ?IRE/EX?LO, ES? 15 ElATED. . -

Naze: ING 7: ONCE?. CERTAIN CNDTNS, DETONRT:ON ~1AY sz DELAYEO. OXYGEN ~SE
EROM :-CYoRoc-Et; PEROXIDE l-9.Y TOEd ORG 0?.

INC 4: RYDEcG~olVAPORS INTO E~<?LO~ZCNRANGE. TOLLON ?.??RO? IIATOtRL TIRE
PROTECTION ASSCCL~.TLON ‘~NE?R) CODES.

Name: HAS DECal-I? PROD-. PRESS. i-lAY REACT DANGEROUSLY -(/RUST, DUST, tECh, COE>REE,
HEAVY i-!E7ALS/Ti-)EIR S?~LTS (SUCH AS

htto:/fw-ww.cbess.cornefl.edu/Safe~y1MSDSiar~d.ro~enoeroxide.iatrn 4i21/200



:D~ ::..‘-... -‘n.._:_c::.. ...c:.. ~ -

ESPICDAILY CXII :0Mfb -

Naa~: Errs GE’ C’;ED~zx2: DISCOMFORT, DFCLTY G/SWDRZNESS C? CR
FaTALITY RAO~GROSS OVEREX?. INGEST MAY DACSI

Mane: 1MG I;R:r C? CI TRAIT W/U?PEP. AECCY ?A:N, “HEARTBURN”, NRC, VOMIT,
s D:AR.. “COFFEE GROUNDS” VOMIIC & HIRER

Nane: INC 9: ‘lARRY STOOLS HA! OCCR P.S RSLT 03’ CI TRACT EL- ICING. ADDNL SITS
FROM OVERESS INOL RED BLOOD CELL DESTRUCT

Mane: lN~ 10: 05 GAS EMBOLISM. WEEN USED AS COLONDC. LAVRGE, HYDROGEN PIROXICE
MRS CAUSEDGAS EMBOLISM & GANGRENE OF . -

Mane: :NG IL: INTESTINE AT CONCS DOWN’IC 0~73% - GROSS OVEREX? BY ENGEST MAY 31
FATAL. FOR TOXICOLOGCAL INFO COWl NE;-iC (F? N)

Mane: RERST AID PROC: 3” ~4Q1JPHTC AN UNCON PERS. CALL MO. NOTES TO :‘t:’: I?
SHALLOWED, 101 ANTS 01 OXYGEN MAY 31

Name: :~o:3: RELEASED ou:CKLY * DISTENSION OF STOH/ESUREAG:Js MAY BE LNJUIJCUS.
INSERTION o~’GASTRIC TUBE VA’~ BE ADVISABLE.

Nane: STILL PROC: METAB:SULFITE/SOD:UM SULFITE CL. 9 Les SOkI EQUIVALENT PAR LI

OF PEROXIDE) AFTER D:LUTING TO S—LOS

Mane: INC 13: PEROXIDE. REPORTABLE QTY 105>52% BYDROG2N PEROXIDE ~5 1 LI,
- CR0010 ~CRD IlL 23—Ejs) IL S~ILLID

* Mane: INC L’S: NOT RECOVERED, 0?. IS RECOVERED AS. ;-1ASTE FOR TREAflfENT.0P.
IC c:’oL- SEPORD-BLI Q~::’- :5 _O3 133

Mane: MACE DIS? MET?: REGULATED HAl WASTE UPON DISPOSAL:DUETO TEE OXIDIZING
CHARACTE:’:ST:cs UNDER 1o-NETAS:LILY CATEGORY;

Mane: OTHER ERIC: IMPURITIES, CONTAMINANTS, TIMES, ETC. NEVER USE PRESS TO
ENPTY DRUMS. STORE IN PROPERLY VENTED CONTR

• Name: INC 19: OR IN ?.P?RVD BULl STOR FACILITIES. DO NOT 310CR VENT. DO NO’t
• STORE ON WOODEN PELLETS/WHERE COWl WIT!-)

Mane: INC 20: INCOMPATIBLE MATLS COULD OCCUR, EVEN fl/SPILL. RAVE MATER SOURCE
AVAIL FOR DILUTING. DO NOT ADO ANY OTHER

Mane: INC 21: PROD TO CCNTR. NEVER RETURN USED/UNUSED PEROXIDE TO ‘IONTR, -

INSTEAD DILUTE fl/PLENTY OS’ WATER & DISCARD.

Nana: 1MG 22’. RINSE SHILl CONTAINERS THOROUGHLY WITH CLEAN WATER BEFORE
DISCARDING.

Nane: OTHER PROT CUlT: SUIT fl/ERIC AIR SUPPLY. MAILS SUCH AS NATRL RUBE,
NAT$.L RUBE PLUS NEOPRENE, NITRILE/PU’C

• Mane: INC 24: AFFORD ADEO PROC. ABED TESS EROT IS ESSENTIAL FOR ALL INDUSTRIAL
CONCENTRATIONS. SHIN CREAMS SHOULD NOT 33 USED.

/~

EeaL:h Hazazds CalL

LDSO 1030 MIxttre: LOSO(ORAL RAT) : 1232 HG/IC (35% N2O~2~

ht~i/’\~RV.oheSs.cOme1i .eddS~ 4i2 112003

--



Ratta 0±’ 12-Icy InO3 — InnaLaI_rn: III
S.cin: YES

-- • Ca;rinogsnLcr:~ Inds - NTP: NO
IA.RO: ND
OSHA: NC
ET~ects of Exoosure: ACUTE: SCM: CONT N/AQUEOUS SOLNS CF <50% MAY CAUSE

• IRRIT w/DISOOMTCRT/P-ASH. HIGHER/PRLMG EXPOS MAY RSLT IN SKIM
BI?MS/ULCEP-a.TION. EVIDENCE SUGGI3TS THAT SlIM PERMEATION CAN OCCUR IN ANTS
CAPABLE OF PAOOUCING SYSTENII TOXICITY - SETS OF EYE. COWl -W/AQUEIUS SOILS C?
<3% MAY INCL EYE IRRIT N/DISCOMFORT, CEITS OP OVEREXPC

E:cpLar.acion Of Carcirogonicity: MGI RELEVANT.
SIgns And Snotioris OS Cvere:-cDosura’.HLIH MAE: TEARING/BLURRING OF VISION.

-IL-L~’°°L C I’~OS LAY °SL’” 1 1(1 1CR? ?I/CORNERS./CO~C,.LCCt ‘IDI CC’~’
fl/AQUEOUS OOUOS OF >10-k NAY RSLT IN EYE CORR-W/CORNEAL/CONJ ULCERATION
WELCH CAN LEAI’ TCBLINDtIESS. INHAL MAY CAUSE-MASS, HDCE/WEA K. -HIGHER INEL~.L
EXPOS MAY -LEAD TO TEMPORARY LUNG IRRIT SETS fl/COUGH,

Medical ConY. Aggravated By E:ccosora: ENOIVIDUALS WITE PREEXISTING OISEASES 01
TEE SEEN, EYES, OR -LUNOS MAY HAVE INCREASED SUSCEPTIBILITY TO TEE TOXICITY OF
EXCESSIVE -EXPOSURES • •,

Firs: ROY.: INHAL: IMI-CED REMOVE TO FRESH AIR. IF NOT BRTXG, GIVE RATE RESP. I?
BRTHC IS DLIII, GEVE OXYGEN. CALL MD. SEAN: ITEIED FLUBS fl/PLENTY 01 WATER FOR
AT LEAST IS MINE WHILE REMOVING CONTRA CLIHG & SHOES. CALL MO. WASH
CONTAM CLIHG a SHOES PROMPT LY & T?~ORO.EYES: IMMED FLUSH N/PLENTY 01
WATER rCA ?.T LEAST 15 MINS. CALL HO. INGEST: DO NOT INDUCE VOMIT. GIVE ICE
QT’IS 0? MATER. NEVER GIVE ANYTHING - --

Handling and Disposal - - - - -

- - Spill P.elease Procadutas: USE ATARI? PEAS -PR0T EQUIP --DURING’ CLEAN-UP. COMALY
- - - fl/FED, STATE. & LOC PIGS ON REPORTINGRELEASES 0F:WASTES. FLOOD AREA

W/NATER& DRAIN TO APPRVD,CHEN SEWER/WASTENATER-TREATMENT HIS,-’ CCL - - -

:‘1U:4IGI?AL-SEWERS IF APPRVD. MAY BE DESTROYED W/SODI’U N -- - : -

Neutralizing Aga:.I: NONE SPECIFIEC BY MANUFACTURER. - - - - - -

Waste Disposal NetMods: COMPLY N/FED, STATE, •& LOC. REGS.- I1-A5’IRVO, NAY BE
DILUTED & DPAINED TO MUNICIPAL SEWER/WASTE TREATMENT - PLANT. MAY BE -

DILUTED & DRAINED ‘IHRU STRAP METAL PIT (IRON, COPPER, ~ETC) RD REDUCE -

PEROXIDE CONC . HYDROGEN PEROXIDE HAl 35 AN RCEA - - - - -- -

Handling And Storage Precautions: DO NOT GET IN EYES. ~O NOT TASTE/SWALLOW.
AVOID CONT fl/SHIN c CLTHG. AVOID CONT -W/FLAM/COMBUST MAILS. AVOID CGNTAN
FROM ANY SOURCE. - - - - -- --

Other ?recaulions: USE EXTREME CARE WHEN ATTEMPTING ANY ‘RIMS BECAUSE OF?IRE

& EXPLO POTENTIAL (IMNED/DE1A1~EO)- CONDUCT ALL INITIAL- EXPTS OW SNLSCALE -

& PROTECT PERS W/AOIQ SHIELDING AS PINS ARE UNPP.EDICTABLE & MAY
BEDELAYED, & RAY BE AFFECTED BY - -

Fire and ExpLosion Hazard- Infornarian -

E:ctinaurshin-; Media: USE ONLY WATER. -

Fire Fighting Procedutas: WEAR NEGSE APPROVED SCIA AND FULL PROTECTIVE -

EQUIPMENT (F? N) - FLOOD WITH WATER. COOL TANX/CONTAENER ?IETE WATER SPRAY.
Unusual Fir-a/Explosion- Hazard: WILL NOT BURN, -BUT DECOMP, WHICH MAY BE CAUSED -

BY HEAT/CCNTAX WILL CAUSE P.ELEASI -OXYGEN WHICH WILL INTENSIPY FIRE. STRONG-
CHIDIZIR. CDt-AT W/CLTHG/COHBUSTS - - -

Cor~tcDL MAaaures - -

- - Respirator’; Prolaotion: WHERETHERE IS POTENTIAL FOR AIRBORNE EXPOSUREIN

EXCESS OF APPLICABLE LIMITS, NEAR CORE APPROVED RESPIRATORY PROTECTION.
VentiLation: USE SUFFICIENT VENTILATION TO lEE? EMPLOYEE EXPOSURE BELCH

hrrp://www.chess.CorneU.Cd&S~.fety/MSDS/hydIogcnneroxideJDr~ 4121/2003



RECOMMENDED EXPOSURE LIMITS. -

?rrro-azi-;a Iio-.’aa: A-IPIAUIOUS SLOUC.
I a ~_..Ct..I’ — ~NI °?~- 1 C-tI’~ 0 .. ~ 2-

• Gtner Protective E:uipnent’. ANSI AE’PPL’I- EMER EYEWASH a DELUGE SHOWEA ~F? N;
APRON, PANTS, JACKET, MCCI-, 0 EGOTS/TOTALLY EUCA?SUL?.IE CHIN

Work HyTienic Practices: NASH TEGRO ACE? HN210. 10 NOT NEAR
GLOVES/SHOESI:?PEAS/S-OLES ,‘CCVTON CLIHO: THEY CAN IGNITE ON COWl N/PEROXIDE -

Supolenental Sa~s:y and Neal-tM: RE: 2G~: 2.TF/lOJ-I; 35i: 22P/2.06O;
237E’/IL4C; 5O-~: O-IPF/A,5C. SPEC GRAy: 20~: 1.07; 35k: 1.11; SG-~: ..L,P;
1.24. VP ~‘3 77?/250 : 2C-I: 20.6; 35-i: 17.4; B’3-~: 15.3; 60~: 10.7. N?: 2O~:

S.7?/—L~.6C; 33-i: —27.437—33.00; 535: —62.JF/—52. 20; 60%: —67.93’/—55.SC. EYE
?R’CT: & PULL LENGTH ?A’LESMIELD (FP N; . -

- Pdysical/Chenu.-ca! Properties

B.?. Txt: SUP CAT
H. P/P.? Te:.:D: SUP DAT
Vapor 2~rea:SUP DAT
Spec Gravity: SO? DAT -

Eva?oratior. Rate & ?efecence: >1- -

Solubilicy in Mater: 103 WT~ - -

Appearance and On-or: COLORLESS WITH SLIGHTLY PUNGENT, :?_R:TA-I.:NG ODOR.

Reac:ivi-ty Data -

Scadalttv IndIcator: NO
St~NOlttv Conditon To Avoid: MEAT OH CONTANINATICN. LIBERATION OF OXYGEN GAS

MAY RESULT EN DANGEROUS PRESSURES. - -

Materials To Avoid: MOST, FLAM/COELBUSTS,’ CYANIDES, NITRIC ACID, POTASSIUM
PERMANOANATE, QXIDIZLNG/REDDCENG AGENTS. OIX’L’ N/lAGS S SCEE ACIDS.

Hazardous Deor~pooizion Products: CONTRA/HEAT MAY CAUSE SELF-ACCELERATING
EX-DOHERMIC DIODE? W/OXYOYN GAS & STEAM REEASE THAT CAN CAUSE DANGEROUS

Hazardous PolvneriraLion Indizator: NO - - --

Canditi-~~s To Avoid. ?oi’rxaeriaation: NOT RELEVANT. -

Toxioolagica. InEorn~stion - - - -

Ecological I nfornation

ENDS Transport Infcrnabiori -

Regulatory InSormatior~ -

Other In±ozisattcn

FAlCON Label

Prcdu-ct ID-. HYDROGENPEROXIDE (20 TO O~
Cage: DO735
Assigned It-iD: V
Conpeny Mane: VAN WATERS & ROGERS SUB 0? Ut-IIVA?.
Sztee:: 6100 CARILLON =rIrt-4T

Cz:y: KIRKLAND W,A
53033

.Haaltn Enarpencv Phone: 630-424-5300 (CEEMTREC(

rvVi LOd~oo-’teI.i edUSa~/MSDSa1d~oge:c~o’~ooe‘ta~ d2~,2C0O



Label E-acuzre.’f ENS: -

0-ace Ci Label Revio’.q: :3/02/1032
Status Code: C - -

LabeL Date: 09,”C3/!RE-5
Orig-tna:ion -

Eye Protection It-AD: YES
Skin Protection 2ND: YES. -

Signal Worc: WARNING
Respiratory Protection IND: YES
HeaLth Hazard: t-tocerate
Contact Hazarc: Moderate
Fzr-a Piasaro: 511gM-c -

Reac:ivzty Hesard: Slight , -

Hazard And Precautions: ACUTE: SKIN: CONT V?/AQUEOOS SOLUTIONS DF c3o% MAY
CAUSE IRRIT I/DISCOH?ORT/RASH. HIGRER/PRCLCNGED EX,POS MAO’ RESULT EM SHIN

SURNS/ULGZR.;TIOi’T. EVIDENCE SUGGESTS THAT SKIN PEREBATION CAN OCCUR IN AMOUNTS
CAPABLE 0? P?.000CING SYSTEV.IC TOXICITY. EFFECTS OF EYE CONT N/AQUEOUS

SOLUTIONS OF aS % NA’( - INCLUDE EYE RRIT ST/DISCOMFORT, TEAF.ENG/BLURRING. MAY
RESULT IN EYE CORROSION W/COR3AEAL OR CONJUNCTIVAL ULCEAATICN & [‘~Vf LEAD -

TO BLINDNESS. INERt: MAY CAUSE NAUS, HEADACHE, WEAKNESS, LUNG IP.RZT, ODGGH,
OIFFICULTY BREATHING, S - ?.;T?LITY. INGEST: NAY CAUSE GD IRRIT, ASOOEIN?.L
PAIN, NAUS, VOMIT- & DIARRHEA. NAY BE FATAL. CHRONCI: NONE LISTED BY

MAt-lU ?ACI’URE?,.

D-tsclainar (provided -with this infoEmation by the compiLing agencies) : This
information is for:nuiated for use ‘n-i elements of the Departnent of Eefenoe.
The Unitec Etatea of A.v.erica in no manner xhatsoever exproasly or implied
sarrants, states, or intends said information to have -ar.y a3plicotioa, use or

‘;iebility by or to any person or persons outride the Deparzmanc of’ Defense
nor any parson or persons contracting iith ar.yinscr-axnent-slicy of the United
Dtateo of Anerira -and disclaims all liability for such use. Any person
utilizing this instruction who is not a military or civilian’ enoloysa of the
Ur.ited States ‘of America should sech competent professional ad’rire to vorify
and assume raspor.sthiiity for the suitability of this ir.fornatior. tO tnezr
particular situation’ regardREso of similarity to a corresponding Cepartnenc
of Defense or other govarroneat situation.

ittp://vrw.ohess.corne1!.edu!Safety/?~’1SDS1nydrogen_peroxide.hba 4~2112003



CRC ?~LkTERtALS~°°T
t
’DATA SZ{EET

_________ Las: Roviscd : Arril 17, 1993

aff..’c fl.m*ts.nst4s*%a~,.-~ P-.~a 4.*w’t ~ *k fl*~StS-A A4-s,t.p,.$... 4

____ - ‘ - - - - - ‘ -

____________ SECTXON~1. - “~LUERL-tLLDEVQTP1CATXO’~

- - -- - -

- ~ SUG’FLIER: -

RECEO<PSISB~urcittd1cdor.9:cduots -

______________ 1011 CalM Sonibra - -

__________ - -

SanClement-sCA 92673
- ~‘Th!’ ~ ,~ I -, -, - - - - -

- ‘~\ AZ~. 9’,t-,-cOO-SDOO
- -
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- -- - -.
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ILLINOIS STATE GEOLOGICALSURVEY

Natural ResourcesBuilding
615E. PeabodyDr., Champaign, IL 61820-6964
(217) 333-4747

Billing Address

Clayton Group Services -

3140 Finley Rd
Downers Grove IL 60515

SALESINVOICE

Invoice No.124051

- ~. - - -: -.:-.:, -

.-. ---> - - .~.
I - - . .• - : - - -. -~ - :.~~

~A~côuntNo.- ~P.O~-Nnniiiéi~~ ~..Salé~person~Shi n~Metliod-~~- Pagë~-~2-~InvoiceDate,

CLAENN KLB 1ST CLASS/UPS 1 . 7/3/2001 $2.50

O~dèi~éd~Shijj~d. i~~Item~N~~i~tt ,~E*èüdéd-Frke~
4 GRU SHEETS. Photocopied Single Sheets -

Payment dueupon receipt of invoice
Return invoice,copy with remittance
Remittancepayable to

Illinois StateGeologicalSurvey

~[GRUI384&..~. ~ —~-::~ :-~ -‘-

$0.50 - $2.00

Subtotal $2.00-

Ship/Handling $Q .50

Total $2.50

Amount Received : .. $0.00

illinois Depa~mentof Nahiral Resources

PURCHASER

•.

I

PaymentMethod

IL-’
ri - - Comments



- - H
c WE~LL (P~T). ~_\

-
‘-“ - -- ‘c “

H

Gity W~~4?~tt County De /cAL~

Section_ Twp. No. ~ 8 N Range ~

Location (in feet from sectioncorner) ~ I~:~E?t~ of Cor~e.p

Owner \/~]Iq~ of Wottrnl~~~ Jo~s ~ WWSupf.,

Contractor ~ fr(or~-c~ (Address Wo~’rllcu?,I I I.

Datedrilled~ - Elev.abovesealevel top of well 8~O± (opp~.n~1I~j,

Dept~t -. - - --

-

Log Wo’kt-beari~~rov&?5’~Or~ IZ1~ ~

~lAr1__________________________________Weredrill cuttingssaved_________________________

Sizehole ~‘ ~) If reduced,where and how much_____________________________________

Casingrecord l~)~ Wifb fo’of i1. u~C1q’1to~frtrtr/c I’io I8~Ioi~cre~ of b~ijeo
- ~--- . ~ urtatoil- ~put~p wes rcmov,cd- - -

Distanceto waterwhennot pumpingO l4,l~4~Z4<S~id~)Distanceto water is 4G 01) b~j44.~L~4~

feetafter pumpingat G P M for Co ‘~o~55(~/cj,o!e.~c~iPJp~)hours

Referencepoint for above measurements F0~1,bt~~

Type of pumpc°°KcM14S~c~terb:oe Distanceto ~1n~r 5o~4A’) f1ont~cJcolumnpipe

Length of eM~er ‘~‘~~ Lengthof suctionpipe below~

Lengthstrok~”.~-~- -. - Speed - - -

Hours usedper day 8, .0t,Pr~ert- Type of power El~1~ —

Rating of motor ft.~- - Rating of pumpin G.P. M.d~1lV~~oyp~.o7aInst43#pr~5,

CanfoIlowin~be~rneasured:(1) Static water level ~I9 (air It~-c.not I~f/~c~.~ oc~-l-~)14) -

(2) Pumping leveL..~ - NO (3) Discharge No.

(4) Influenceon otherwells Not?~.- -—- - - - - a1-8o~IJ~P~. ~

Temperatureof water Was water sample.collectedfro~~tupood,b~.oipt~jaftcr~-

~~~__.~,__-_Effect of water.on meters,hot water

coils, etc. ~ I~pCo,~jeA~-,~*qI ~b?oe/dIo L
0

wJ o4_Cous-e’5 Co t~et-o,b/c..c.oi’ro.s 10r.

Date of Analysis_______ - - AnalysisNo._~./ ‘-~

- Recorder ~ ,::~i4~’~
2807-22617 12 - Date - 73o7

p/f~7~

~



~flH ‘~-2b - - - - -

N~WELL (Lt~) ~ - -

�~ity WOt~-s~map-- . -~,• County - Dc. ~c~tb-

Section -_Twp. No. ~ N Range 4 E~ -

- . ~/)oO, S Jc�3 pjL~r

Location (in feetfrom sectioncorner) ~4o.~4i, ~3- W.of- 2~

OwnerYiiL~C~of WQtW~1~St
4~

c~c~fo - uthorit; J~ni~5,Lovi~,W.~/3~p~

Contractor.J~frfliI~-.’ ~ Wt11Cc~ Address W~t~n~fl, 111. -

Date drilled 3~It ~ Elev.abovesealevel top of well &.o’.± (~i~~oppThx.7rbuI~4ie*j

- ~ t~t~
Depth 4oo

.( wo~ct~-b,e.,r~)
Log~ ~ ~ro~e.4o-4o; 51)t~k40-

5~Grovt.4 S~cj~hak.~o- 1?2 Lt~.f~i,e.l75.5~aI~j75-~5

~3~5-4oc~ - - -

Were drill cuttingssaved “(~-~- Where flled_~~~. -

Size hole lo It) If reduced, where ài~d how much d~One-.. -

Casing record Io~o.~ 0— J?~4 - — - - -3t1.ft. ~-tpi~t~4ç~, I13 oi~I’ltt’j ~-8I~41a1t~’-l6!~
- 19 1’ s M~j ~41 r

Distanceto waterwhennot pumping~~~j ,~~tanceto water is 115yr ei~
5

p)l~41

feet after:.pumpingat - I - G. P.M. for - - Z5/~ hours. -

Reference point for abovemeasurements______ ~~‘~—

Type of pump P Je.ssturbjo~r1o. ~ ~ Distanceto c~l~~er~‘

Length of e~~1~er-~ ~ Length of suctionpipe belowc~l~er~

Lengthstroke - ~Speed - - 2

Hours used per-day7 t~~rIn~f3~n~m~’~ Type of power -4iic~ -

Rating -of motor 15}tP - ‘Rating of pumpin G. P. M. ~5IPm. Q?at~i~’43~P~S.~

- I _-__.;

Can following’be’-rneasüred: (1) Static water level “çe5 try 1S7 atr- !Loc. :-:,~-~-

(2) Pumping level ~ IYj 157 att)tQC (3) Discharge H0. -

(4) Influenceon other wells ~1°-_~~_ - -

pI~4~~ - - 0 ‘- -

Temperatureof water ~- !~ __Waswater samplecollectedf~~patp~p~7 -

~ Date~~~1~-9.194( . Effect of wateron meters,hot water

coils, etc. ~-port~J to have. !c~5~ltoi 17~icn~drift w~4[ - -

Date of Analysis AnalysisNo. ~-.. 0 ~ ~/~--

Recorder__________________

2807-22617 12



coils, etc.________

Date of Analysis.

.Type of power —

~ of pump in G. P. M

City Waterman

Location

Owner_

C.mfv~t fnv

F, NO3, tih~

L.M - ---- -. -

_County DeKaib

- Twp. No. 38~L Range

(in feet from sectioncorner ~2~&’N ~OO’F~ SitLcarne-r

Village Well No. 3 Authority P~nl lEifheit

Wehlin~ -

Date. ~il1od Oct. 196~

Depth 400’

dolomite

_____ ___________ 4E - - -

_Address -: -

-- J~lev.abovesealevel top of well - ~

~. T;ci

-Wherefiled ScS - Napervi lie

how much 11 3/4” 1flR_400’

‘~ASAS~J

!~7t Distance to

-6

water is- -

- G. P. M. for hours.

top of casing, 2’ above LSD -

Distanceto cylinder

~Length of suction

SpeecL_

pipebelow cylinder

-

- ,~

~

Weredrill cuttingssaved__~S

Sizehole_12” 0-108’ If reduced,where and

Casingrecnvrl J.2” 0- ~

Distanceto waterwhennot pumpino

feet afterpumpingaf l~fl±______________

- - Referencepoint for above measiir~mepf~

‘Type of r”~ t~t tivrhig~p

Length of c~~i~~v______________________________

Lengthof.~nIr~ __________________________________

Hours used per day

Rating of motor -

Can following be measured: (1) Static water level_

(2) Pumpinglevel________ ______________

(4) Influence on other wells____________

Temperature of water_ 52.0°F

Date___________ _____

(~ Digi~1inro~p

Was water sample collected - yes 1q~

Effect of water on meters, hot water

-- - Analysis No. 161461

Recorder /s/ Rnhert T Sasman -

Date Oct. 71, l96~2807-22617 12



\i)ejt %~3

-~-~----~-- -&~>~~ ~

—4 —

(65600.—60M—1O57) .~,z —

ILLINOIS GEOLOGICAL SURVEY URBANA

“~ ~

—

r~~-‘~ ~ ~--~

~

~

~ ~\~ ~ ~

— ~

_____ -

. Strati TopThicknasi

38
3-2
18
2

10
300 -

SE.

0
39
70
88
90

100

105
275

Clay and gravel -

Shale
Gravel
Shale
Sandy gravel -

Limestone -

Hnle Size: 12” 0—400’

Casing : 12T1 0—lOB’ -

Static water level 40’
-

Drawdown water level ‘? ,

190 gallons per minute in 6 hours

Permit issued-October 1963. Location
given as 400’N line, 600’W line of NW

Stratigraphic picks by JDT & DRX -

Galena
Platteville

S. S. # 45592

Rec’d from Naperville-

No Envelope

Bottom

38
70
88
90

100
400

COMPANY Wehling 1~’e11Works
FARM Vill~qe of Waterman NO. 3 ___________

DATE DrnLLEQ October, 1963 COUNTY NO. 624
WTHORITY -

ELEVATION

OCATION 2200’ S line, 600’ W line of
OUNTY
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