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RECEIVED

'CLERK'S OFFICE
L | DEC 10 2004
TSRO e
- PAUL JOHNSON INC,, N ; .
Petitioner, ) :
v. ;.AP.CBNO. 05-//07
ILLINOIS ENVIRONMENTAL ; " o
PROTECTION AGENCY and )
CITY OF WATERMAN, ILLINOIS, )
Resp.ondent. ;

PETITION FOR COMMUNITY WELL SETBACK EXCEPTION

NOW COMES the Petitioner, Paul J;)hnson Inc. (“PJI”), by and throﬁgh its attorneys,
Baker & McKenZie, and pursuant to Sectipn 14.2(0) of tﬂe Mlinois Enviroﬂmental Prétectioﬂ Act |
(“Act”) and Pért 106 of the Board’s Proceduréi Rules (35 [ll. Adm. Code § 10‘6.300; et seé;),
hefeby petitions‘ the Illinois Pollﬁtion Control Board (“Bbard"), ;[o ‘grant PJI an exception from
the corﬁmunity water supply ‘well setback requirements in Se'ction‘14.2 of the Act. In‘support of

v

its Petition, PJI states as follows:

‘1. BACKGROUND

* PII is seeking this waiver from the setback requirements in Sectioﬁ 114.2 of the Acf to
enable PJI to remediate existing shallow grourfdwéter c;)ntamination. The shaIléws groundwater
loca;[éd v'vithi,n the .setba.ck zone of fhe Waferman, Illinois community water supply well is
contéminated withfhyd.rocarbons, most likely residues from former underground stérage tanks
(“USTS”) used to store fuel for vehicles. The ﬁrefe;rred clean up method is the use of direct pu’sh
: technologsf (i.é. Geoprobe) to inject miérobés,,nutrients; and‘oxygén rélease compound (“ORC”)

directly into the plume of impacfed groundwater (referred to herein as “in-situ bioremediation”).

Upon cdmpletion of each injection, the open hole is backfilled with granular bentonite and




N

.hyélrated, thereby eliminating the ﬁsk of -futuré pathways of contamination into the shallow
groﬁndwafer zéne. The location of the Site is sthn on Figure 1 in Attachment A.

Section 14.2 of the Act prohibits the installation of any ‘;new potehtieﬁl route”‘ within 200.
feet of an existing ‘_}nuhicipal water well. 415 ILCS 5/ 14.2. The use of direct push technology to_:
inject microbes, nu‘t:ients, and ORC into ‘the plume 6f ‘impacted groﬁndwa‘ter technically falls
within-the definition of “_n‘;:w potential route’;. 415 ILCS 5/3.350. Section 14.2 allows fo‘f
sources to petition the Hlinois Polluﬁon Control Board and the Illinois EPA for an,'exceptio:n
from this setback requirement under appropriate circumstances. As discus'sed'in this petition, PJI
meets all of the requirements for granting the exception from the set back re‘quirements of
‘Section 14.2 of the Act. |

AL The ReasonsA for ’and Basis of the 'Reqﬁested Exﬁeption»

The need for the set bagk eXéeption afiSes from broadly Worded statutory definitions that -
technically include the current remediation activities Witilin fhe. definition of | “new pdtehtial
route.” Mést “injgction wells” are considered pathwéys of contamination, either intentidnally as
a disposal ‘roqte, or ’unintentionallyf as an easy migratiovn pathway. B’oth concerns are -

. inappllicable‘in this case. - PJI seeks to use in-situ bioremediation to clean up an existirig
contaminated grdundwater source rather than allow this contaminated groundwater to remain in
the siiallow aquifer. The use.of in-situ bioremediation is the»most cost effective and technically
feasible alternative in this case. In addition, the shallow contaminated groundwater that is the
subject of 6ngoing remediation efforts is not hyd/raulically connected to tl;e deep aquifer from
whiéh the _comrﬁunityI water supply well draws its water. Thus, there is no significant risk of

" cross-contamination of the community water supply by use of in-situ bioremediation. As a




’result, puréuant to Se;:tic.)n\l4.2(c), the Board shodld grant the requestéd exception as set‘ fbrth in
detail below. | o | |
B. Nature of the PJI’s Operations
1. PJP’s Former and Current Operations. - \
: PJI fdimerly operated a truck mainfenance and ieasing operétion in Waterman, Tllinois.
- As part of t‘[hose operations, PJI Aown,ed and operated seve‘ral USTs used for stériﬂé fuel vfor the
trucks. -PJI, upon removal of the US-Ts,‘ disc:(,)ver'ed that they had leaked. PJI Subsequeﬁtl'}}
entered intq the Leaking Undergrcéundv Storage Tank (T‘LUST”) program with illinois EPA under

which it is currently conducting soil and grouhdwater remediation activities in pursuit of a No

Further Remediation (“NFR”) letter from Illinois EPA. These clean up efforté have included

removal of ’appro;(i_matel'y 4,730 cubic yé.rds of impacted soil, 83. gallons of free phase

o

~ hydrocarbon, application of 800 pounds of ORC to the base of the excavation and installation of .

. 22 monitoring wells. During the process of the ongoing»reinediation activities, PJI learned that a
_ ‘ ‘ N
+ portion of the current shallow groundwater contamination is within approximately 150 feet of the

existing community water su;;ply well for Watermain, Illinois. PJI’s environmental consultants,
Clayton Group Services, Inc. (“Clayton™), have recently installed additional borings to determine
the extent of the shallow groundwater plumé.' The plume extends to an area not yet treated with

ORC, and located within the sétback zone of the Waterman community supply well.

1

- With the exception of the above-mentioned ongoing clean up efforts, PJI no longer

-~

conducts any operations. Mr. Paul Johnson, the sole shareholder of PJI, passed away in February

V

of 2002. Since then, PJI has remained in ‘existence and adequately funded for the purpose of

completing the né;céssary clean up of the site and obtaining an NFR from Illinois EPA. Once PJI

obtains an NFR, the remaining assets of ‘the corporation will be distributed to the intended -

beneficiaries of Mr. Johnson’s estate.




2. YPJI’s Control Equipment. |
Prior to treatiné the hydroc_arbons; ‘a series 'ef injections are completed ‘a'rbund ‘the
~ perimeter of .the hytirocarhon plume. The purbo'se of the,perixheter injections 1s to form a
hydraulic barrier that pfei/ents the lateral migration of the conta\minant plume during treatrhent.
Furthermore, the upon reaching a de‘pth of approXimately .14_'feettbelqw ground surface, the
ORC, h’licrobes and nutriehts are injected in a horizontal pattel_’h to treat the surroundihg area and
- control the dept}: of the injection‘ Upon comhletion of each ihjection, the open hole is backﬁll.ed
with granular bentonite and hydrated, thereby ehmmatmg the nsk of future pathways of -
contamination into the shallow groundwater zone. | ’

The shallow groundwater zone is separated (from the deeper‘ aquifer from which. the
community water supply well draws its water by a shale unit at adepth of approximately 46 feet
below ground surface. The disconneetion between the shallow groundwater zone and the deeper
eciuifer is evident in the lack of influence continued pumping of the .communi'ty weil has on the
- _shallow 'groundwater'zone_ (i.e. cone of depressien).v If connected, the shall/ow?: groundwater

should move towards the well. In’stead, the gfoundwater.ﬂo_w direction is to the northeast and

away from the municipal well. Further discussion of the geology below the Site is provided in

\
)

Section V of this Petition.

II. COMPLIANCE WITH THE SETBACK REQUIREMENTS WOULD
IMPOSE AN ARBITRARY AND UNREASONABLE HARDSHIP (35 TAC
-106,310(A))

: The ‘Board should grant an exception in this case hec;ause preventing PJI from utilizing "
in-situ bieremediati‘on to remediate the contaminated shallow aquifer would delay the cleanup of
the shallow aquifer and add sighiﬁcant and hhnecessary costs. | The other vremediation ‘
- altem\atives are discussed in more datail in Section IV of this Petition, but with each Qf them, R

 their respective negatives outweigh their respective benefits.




‘There are three primary factors that make adherence to the setback requireménts arbitrary

\

and unreasonable in this case. First, the use of in-situ bioremediation within the setback area is -

intended to improve the water quality. The area is already'_contarriinated with hydrocarbons, and

the sooner remedial activities are undertaken, the sooner the shallow groundwater will be cleaned ’

up.

Second, in-situ bioremediation would only be utilized for the shallow groundwater zone,

which is not hydraulically connécted to the deeper aquifer from which the Waterman community

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

groundwatervzone utilized by the community supply well. Evidence ‘that the two water bearing

zones are not- connected is presented in more detail below, but the -fact that the existing

hydrocarboﬁ contamination has not ‘reached the deeper aquifer (as demonstrated by the

community water testing) supports this important fact. The 2003 Consumer Confidence Report
for fhe Village of Watérman is inclluded in Attéchment B. | | |

"’ljhird, Mr. Paul Johnson; the sole shareholder of PJI, passed away in F ebrua_try of 2002;
and the Estate has continued to maintain PjI \for>‘ t}ie purpose of funding the :ongping
ehvironmental /remediafion. The longer it takes to complete the remediation and obtain an NFR,
the longer PJT’s assets remain undistribﬁted to the inteﬂded beneficiaries of Mr. ‘Jo_hnson’s Estate.
| PJI has aﬂd will continue to maintain édequate resc;urces to fund the completion of femediation

Al

and obtain an NFR, but it does not want to prolong or delay this process unnecessarily. Because

PJIL is in the LUST program and entitled to reimbursement for\approv[ed remediation ekpenses, it

is likely that significant funds will be available for distribution to the beneficiaries once the

" remediation is complete. As such, any delay in obtaining an NFR prevents the beneficiaries

from receiving these Estate assets.




~

‘Because. the most cost efficient and expedient remediation technology is the use of in-situ
bioremediation- to  remediate the shallow aquifer, adherence to the 'prohibition' on locating
“injection wells” within a minimum setback of a comr'nunity supply well would be arbitrary and

unreasonable under these circumstances.

I  IN-SITU BIOREMEDIATION IS THE BEST AVAILABLE CONTROL
-~ TECHNOLOGY ECONOMICALLY ACHIEVABLE (35 IAC 106.310(B))

PJI.' is seekiﬁg the exception to the ;etback requirer{lents to enéble it to clean up existh‘l,g‘
contamination located within the se\tback areaof a cqmmunity suppl? well. Thus, the regulétory
) Criteﬁon mandating the best available control te(lzhnology economically a_chie\'/able‘, to minimize
th¢ likelihood of contamination of the potable water s'uppl'yl. well should be analyzed more
broadly. In'eésence, the key inquiry in this césé invoives sélecting a remed\iatiox; technology that
will be most effective in cleaning up the‘exis;tingv contamination and not, by itself, incréase the
risk of "e#acerbating such ‘contamination. This inquiry Iﬁust also consider the »“economic
achievability” of any péténtial technology. When these factoré are considered under the
- circumstances of 'Fhis case, in—situv bioremediation is the best available technplé)gy eéonomically
achigvable. | | ‘

- Clayton has evaluated seyeral poteritial alternatives to in-sitﬁ bioremediéfion. Each one
_ qf the potential alternatives is déscribed below. The .pqtenti‘al altema‘tives include: (1) i'ns.talling. '
‘a traditional“‘pump and freat” system; (2) attemptingﬁ to use Electric Resistive Heating (“ERH”),
an emerging technology des_cribéd in more detail below; or ?3) relocétiné' th‘e. corﬁmmity supply |
well to an area free of existing contamination. As shown in' this section, each of these

alternatives’ presents - technical, practical and financial dbs‘lcacles that eliminate them as the

pretferred approach.




A.. Pump & Tneat
‘The effective removal and subéequént treatlnénf of gromd@ater-from the contaminated
shallow aquifelr is limited in this case due to the low pérmeébilify of the soils (107 ém/scc) and -
the adsorption of the contaminants to the maﬁjix of the aquifer‘ that hinder the ability to meet;the
Class I Groundwater Rémedial Objectives for the contamjﬁants of concern. The in-situ hydraulic
cé’nducti\;ity testing of Ihoﬁit(;ring welis corr_ipleted in the unconsolidated (/>verburden inciicatc -
~ that the hydréulic; condilctivity of the unconsolidatgd overburden ranges from 2.57 x l'O'5 cm/sec
to 6.29 x 107 ‘cm/sec. The average hydfaulic cond'uctivity.:of the unconsolidated ovefburden is"
436 x IO'.5 cm/sgc. " Thus, p;Jmp and treat “technolo,gy ié not recpmmended based upon its
technical féas'ibility. Moreover, the estimated cost to ciesign aﬁd install the pupﬂp, & treat system
is $100,000 to $150,000, with long—tenﬁ opefation and maintain costs ot; ai)proximately $400,000
- $500,000 over 20 yeafs. | ‘ ) | |

B.  Electrical Resistive Heating (ERH)

ERH 'i.s an emergiﬂg in-situ reme;iiation technology that uses_the heat géneréted by thé
resistance- off fhé soil to fhe. flow of electrical current (thrnoughv éléctrodes installe’ci int’o the
subsurféce)"to raise Subsurfgce temﬁeratﬁres e\u;d force the éontarﬁina_nt into the vapor phase. A

| . vapor recovery system is then used ‘;o rémove the vapor from the sﬁbsurface. ERH can be u'sed‘ '
to rémediate tight clays ( 10'6 cm/sec or less), used around buried utilities, under buildings. ERH

isin use in certain'sites with volatile drgaxiic compound (“VOC?) contamination. To date, it has -

+ not been utilized to remed_-iate »re;idual hydrocarbon cont-amination ina shallovx; aquifer. -The

estimated cost to complete the PJI site utilizing ERH is between $600,000 and $700,000 with an

estimated completion time of one to two years. Accordingly, given its high cost and the fact that




: 4

( thls Wouid be the first installation of ERH to remediate h};drocarbo;contarhi.nated gfoundwater,
ERH is.not the prefer;ed alternative. |
C. - Rep’lallcement axlld.Rel.ocatio_n of Mun‘icipal We_ll
./ The cost to move the muhicipél well is currently unknown but estimated to be between
$_7A50,0'0,0 ana S\SI,OOO,QOOL Unknown vfactors that need to be addressed prior to a final estimated
price 'iriclude. the. number of test: bofings/pﬁmp tests to determine the sus’;ainable yield of the-
aquifer, distanée required to comcet thé new well fo thé éxisting water.supply nefwork; and fhe. )
- need to purchase the parcel on which to loca_te.«the well, as well as securing easements or
: qondcmning propeﬁy to locate the pipeline.’ Furthenno?e, following replacemeﬂt of the well, PJIA
will §tiil be requifed to either minimize r.er_qediation‘ under TACb or cdmpléte ‘remediation
_fchrough in—situ bioreméd-iatipn, ERH, or another form of alternative techl;ology in order to obtain .
' Closﬁm Qf this. incident. This alterhative is cost prohibitive and uncertain.
D. InSitu Bioremediation
In-Situ bioremediation usesv direct push techno‘logy to deliver the microbes and nutrients
directly tb the areaé of cqntamination._ By delivering the micr’bbes, oxygen and mitrients directiy,
remediation of the site is nof hindereéd by the low pérmeébility of the aquifer or dépenderit on the
k migration of the groundwater to tréngport the nutrients and ogygeri to the cbntaminahts. The
estimated cost to ‘corriplete the remediation of' the PJI site utilizing} in-situ bioremediafion is'.
approximately $210,000 and will take approximately éne year to complete.

' In-situ bioremediation is the best alternative for refnediation of the PJI site. Tt will work,
itis safe, and it is the most cost effective. The treatm’ent Wiil consist of mﬁltiple inj ection ‘pOints
via di;ect push equipment with an %rijecti,on point designed to inject in a horizontal patterh
Gutwérd from the injection point. Each injection point will ﬁrst und_erlgo a pre-injection pathway‘

13

¥




development consisting of a 10°second blast of 175 psi air stream. Fdllovging the pre-injection
pathway development, approximately 100 gallons of bio‘-slurry‘ and 10 gallons of liquid

hetertrophs (hydrocarbon degrading babteria) will be injected into the subsurface.

A

Following the bio-slurry injection, additional injections Will be completed to provide both

ORC and a mixture of nutrie'hts_ and dilute hydrogen peroxide fo accelerate degradation. The
ORC injections are completed in the same manor as the bio-slurry injections.
-PJ1 is proposing the injection of in-situ biorerhediation into the saturated zone in the area

. within the setback zone of the municipal well. The treatment will consist ORC injéction points

- each consisting of approximately 15 pounds of ORC and 50 gallons of water. The Bio-slurry :

!

injection points will consist of approximately 9.6 gallons of bio-slurry and approximately 100
gallons of water. o g o . L

" To provide hydraulié control of the‘-contami‘nated shallow groundwater, Clayton will

_ strategi'cally place ORC injection points along the east, west, and south edge of the excavation. ,

Further discussion of the technology and material safety dafq sheets for the microbes, nutrients

and ORC are provided in Attachment C.

" IV. , THE MAXIMUM FEASIBLE ALTERNATIVE SETBACK WILL BE
UTILIZED (35 TAC 106.310(C))

The data collected to date demonstrates that the contaminated shallow groundwater exists . .

in a plume located underneath the PJI site. The closest edge of the plume to the commimity
supply well is approXimately 60 feet southeast of the muﬁicipal well. Direct push technology
allows PJI to maintain hydraulic control of the cbntaminatgd shallow Vgroundwate,r while

delivering microbes, nutrients and ORC directly to the contaminated shallow groundwater.

Since PJI is able to treat only the impacted shallow groundwater, PJI is making every effort to

e




.minimize the number of inj’ections within the setback of the municipél Weli. PJI wiil work
closely with Illinois EPA in finalizing the precise locations of each ORC injection well.

V. IN-SITU BIOREMEDIATION INJECTIONS WILL NOT HARM THE
: COMMUNITY WATER SUPPLY (35 IAC 106.310(D)) '

The use of in-situ bioremediation in this case is the appropriate remediation technology
because it will Work‘wi-thout harmihg the .community water supply. The key hydrogeologic

features of this site, discussed in detail beldw, demonstrate that in-situ bioremediation i§ a safe

-~

| technology for use in this c,ése in.par_f becauséi the natural features of the site provide a barrier
‘between the éhallow énd cll\eep‘ groundwater zones. The shallow groundwater zon\e_underlying the
PJI site is nbt,hydrogeologicaily connected to the deeper aquifer from which the community ‘
water supply well draws its water. '~ PJI has not. observed. any' inﬂueﬂce on the sﬁallow
gfouﬁdwater beneath -the Sit¢ (z‘.é. cone of depression) by the ‘continueci pumping of the -
= municipal. well. Instéad, the groundwater flow direction ils‘to thev northeast and awéy from the -

' muni'cipal well as shown on Figlire 2in .Attachment' A’

| Soil borings completed at the éite by Clayton indicate that the site is uhdérlain by
approximately 12 fegt éf silty clay. The~sil;cy clay is',.underl‘ai.n by approxirrllately two feet of'
B medi'umbto ﬁne-grained sand (14 to 16 feet bgs). Tile sand is underlain by approximately 8t0 10
f_eet‘ot‘" silty clay (16 to 24 feet bgs). Below the silty clay, silty sand was encountered to the |

termination éf the soil boring (24 to 29 feet bgs). Shallow groundwater-at the Site was identified

. , , ) . :
" within an unconfined silt and silty clay unit at a dépth Qf approximately 10 feet beloW 'grour'_ld
surface. | | | |
The well 1og for comrr;unity municipal well #2 (lpcated appfoximatel’y 150 f;eét northwest

éf the Site) indicates t};at the unconsolidated overburden extends to a..depth of approximately:,l}O

feet bgs and is underlain by a “shale” unit with a-thickness of approximately 17 feet. Beheéth ,

'
-

10 -
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the shale unit is a gravel ‘unit with at tbickness of .epprox'imately 23 feet underlain by a second
 shale unit with aithickness of approximately 42 feet. The second shale unit extends to the top of
' limestone at depth of approkim_ately 122 feet bgs. Aecording to the well log, Well #2 is cased |

from the ground surface to bedrock (124 ft bgs) and is ccmpleted at a depth cf 400 feet bgs. The
" presence of two shale units between the unconsolidated '()Verburden and bedrock is evidence that
the shallow grouudwater in the unconsolidated overburden and the bedrock aquifet used by the
\Villag'e of W;cttermau are not hydraulicalty connected. A Geological 'Cro.ss Sectio.n based’ on the a |
municipal well logs is shcwn on Figure 3 in Attachment A. The' well logs used in the Cross
Sectlon are included in Attachment D

| VI. PROOF OF NOTICE TO AFFECTED POTABLE WELL SUPPLY
: OWNERS

g PJI has caused written notice and a copy of this Petition to be sent to the foflcwing _
affeeted pctable well supply owners: Villaée of Waterman, 215 Adar_us Street, Watermén, '
Ilhn01s C/O Tom Difasio, Dlrector of Public Works. The above notified person was selected
based upon a survey conducted by Clayton to 1dent1fy all potable water supply owners w1th1n the -
setback area of the proposed ORC injection wells pursuant to 35 IAC 106. 302(b), 35 IAC 101
vand Sectlon 14.2(c) of the Act.

VIi. REQUEST FOR EXPEDITED HEARING

The intended beneficiaries of Paul Johnson’s Estate will not receive the remaining assets
of PJI until it is appropriate to disburse such assets. Obtalnmg the requested waiver from the
setback requlrements is a key step in furthermg the ongoing remedlatlon process toward

[

completion. The parties request a hearing on this petition as soon as the Board can r‘easonably

schedule it.

11 . oo




-

A
' WHEREFORE, for the foregoing reasohs, PJI res’pectfuﬂy requests the'Board to grantan f

exception from the setback requirements contained in Section 14.2 of the Act.

Richard M. Saines

BAKER & McKENZIE

130 East Randolph Drive ,

~ Suite 3500 ”

Chicago, Illinois 60601 .

(312) 861-8000 - " ' y : , -

CHIDMS1/453326.3
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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)
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Regulated Contaminants Detected in 2003 (collected in 2003 unless noted )

Lead and Copper

Definitions: R
Action Level (AL): The concentration of a contaminant which, if exceeded, triggers treatinent or other requirements which a water system must follow.

Action Level GoalAGL): The level of a contaminant in drinking water below which there is no known or expetied risk io-treaith. ALG's allow for a margin of
safety.

Lead  JLead Action | Lead 90th |# Sites Over | Copper Coper Action{Capper 90th [ #Sites Over]Likely Source of Contamination
MCLG | Level (AL) Percentile § Lend AL MCLG Level (AL} | Percentile Copper AL

€ ppb 15 ppb <5 [ 1.3 ppus 1.3 ppm [N | Corrosion of liousehold plumbing systems; Erosion of natural deposits

Vater Quality Test Results
Definitions: The following tables contain scientific terms and measures, some of which may require expianation.
Maximum Contaminant Level (MCL): The highest level of a contaminant that is allowed in drinking water. MCL's are set as close to the Maxium
Contaminant Level Goal as feasible using the best available treatment technology.
Maximum Contaminant Level Goal (MCLG): The level of a contaminant in drinking water betow wirictr there is noknown vrexpecied risk to
health. MCLG's allow for a margin of safety.
mg/l: milligrams per litre or parts per million - or one ounce in 7,350 gallons of water.
ug/l: micrograms per litre or parts per billion - or one ounce in 7,350,000 gallons of water.
na: not applicable.
Avg: Regulatory compliance with some MCLs are based on running annual average of monthly samples.
Maximum Residual Disinfectant Level (MRDL): The highest level of disinfectant allowed in drinking water.
Maximum Residual Disinfectant Level (MRDLG): The level of disinfectant in drinking water below which there is no known or expected risk to
health. MRDLG's allow for a margin of safety.

Regutated Contaminants Highest  [Range of Levels [Unitof | MCLG MCL Violation? |Likely Source of Contamination
Level Detected Measur-
ement

Disiufectants & Disinfection By-Products
Total Haloacetic Acids {(HAAS) 25 2.5-25 ppb 60* Ne By-product of drinking water chlofination
TTHMs [Total Trihalomethanes) 1.2 1.2-12 ppb nla 80; No By-product of drinking water chlorination

Inorganic Contaminants
Arsenic 40 3.9-40 ppb wa 10 No Erosion of natural deposils; Runoff from orchards; Runoff from efectronics production wastes
Barium 023 0.1-0.23 ppin 2 2 Neo Discharge of drilling wastes; Discharge from metal refineries; Erosion ofr;aluml deposits
Fluoride 1.05 0.98-1.05 ppin 4 L] No Erosion of matural deposits; Water additive which promotes stsong teeth: Fertilizer discharge
Radieactive Confaminants
Alpha Emitters 10/30/2001 I 4 l 24 ' pCi/lL >, 0 [ i5 l No Erosion of natural deposits

State Regulated Contaminants

lron 10000 320-10000 ppb n/a 1000 No Erosion {rom naturally occurring deposits

Manganese 70 20-70 ppb n/a 150 No Erosion of naturally occuring deposits

Sodium 51 16-51 ppm n/a n/a No Erosion of naturally accuring dcpo;ils; used in water softesicr regeneration

There is not a state of federal MCL for sodium. Monitoring is required to provide information to consumers and health officials that are concerned about sodiun
intake due to dietary precautions. [{'you are on a sodium-restricted diet, you should consult a physician about this level of sodium in the water.

*MCL. Statement: The maximum contaminent level (MCL) for TTHM and HAAS is 80 ppb and 60 ppb respectively and:is-currently only applicable to surface water
supplies that serve 10,000 or more people. These MCLSs will become eftective 01/01/2004 for all groundwater supplies and surface supplies serving less than 10,000
people. Until 01/61/2004, surface water supplics serving less than 10,000 people, any size water supply that purchase from a surface water sowsce , and groundwater
supplics serving more than 10,000 people must meet a siate imposed TTHM MCL of 100 ppm. Some people who drink water containing trihalomethanes in excess of
the MCL over many years experience problems with their livers, kidneys, or central nervous systems, and may have increased risk of getting cancer.

EPA has reviewed the drinking water standard for arsenic because of special concerns that it may not be stringent enough. Arsenic is a naturally-occurring mineral
known to cause cancer in humans at high concentrations. i :
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Proposal to Perform In-Situ Bioremediation of Soil and
Groundwater

to
Clayton Group Services
For
Paul Johnson Property
Waterman, Illinois

June 2003

Innovative Environmental Technologies, Inc.

830 Bear Tavern Road
Suite 301

Ewing, New Jersey 08628
(888) 721-8283




INTRODUCTION

Project Summary:

Innovative Environmental Technologies has reviewed the field data collected by Clayton Group
Services including well logs, soil and groundwater sample data from The Paul Johnson Property
Waterman, Illinois. The targeted constituents would appear to be suitable for accelerated
attenuation via biological mineralization. Innovative Envioronmnetal Technologies, Inc. Has
delineated, broadly, three areas, (Areas “A”, “B” and “C”).
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IET has structured a program, which will allow for significant removal over a two-year period,
with accelerated attenuation enhanced by the biomass established during the active phases.

Data Evaluation:

The recommendations made herein by Innovative Environmental Technologies, Inc. incorporate
the field data and remedial experience such that accelerated attenuation may occur outside of the
source area and active remediation may occur within the source area.

The results of the field enumeration analyses indicate that the environment is not toxic and is suitable
for the proposed remedial action. The results indicate that there is little selective activity based on
source area samples from:

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

The population dynamics at the site indicated, that, although there is no toxicity present, there exists
significant competition for nutrients and terminal electron acceptors by non-aromatic degrading
species. The relatively low target compound concentration compared to the background BOD/COD
indicates that simple stimulation without augmentation will not result in prefential target compound
mineralization.

General Site Plan Discussion:

If, the remedial plan were to consist solely of oxygen enrichment, greater consumption of the
resources would occur by the non-aromatic degrading, gram positive population sub-set. The lab
evaluation and the plating process indicate whether there exists bacteria at the site, it does not evaluate
the activity of that population. It is important to recognize that the plating process allows for the
dormant cultures to become active. It is difficult to judge the in-situ conditions, where competition for
resources is present. The capabilities of the dormant Pseudomonas to become vegetative and utilize
resources consumed by the competing gram-positive population will significantly vary from laboratory
enumerations. It is most probable that the nutrient and terminal acceptor limiting conditions have
existed at the site for some period of time. As a consequence the total plate count represents spored
gram-positive organisins.

The pHs of 6.9 to 6.6 indicate that the historical processes have been slightly anerobic, however, given
the low substrate seen in the monitoring wells, the anerobic processes have not ggeneratedsignificant
depression in the pH to warrant the application of a pH control prograkm. Had the pHs been
depressed the IET proposal would integrates calcium peroxide as an oxygen release source within
portions of the plume. Calcium peroxide revert to calcium hydroxide during the release process,
allowing for elevated pH via the reversion to calcium hydroxide during the oxygen release process.
better pH control. The results for the essential nutrients, nitrogen and 0-POy, further substainiate the
remedial approach proposed which consists of essential nutrients, vegetative cultures (pseudomonads),




and terminal electron acceptors (oxygen release compounds in as calcium and magnesium peroxide
and dilute hydrogen peroxide). ‘

Innovative Environmental Technologies, Inc. (IET) has utilized dilute hydrogen peroxide within the
bioslurry component to meet the SCOD demand. This demand will come from primarily the inorganic
sources such as iron and manganese. Further the sequestration of bioavailable 0-PO4 by the non-
oxidized cationic species shall be addressed by the integration of additional 0-PO4 within the
biosturry. The agency’s request for copper, zinc and lead analysis can only be assumed to be an
outgrowth of cationic sump feature which is addressed both by the H202, 0-PO4 and biosequestion
that will occur within the IET program.

The remedial program recommended by IET integrates vegative pseudomonas so as to compete
effectively with the ingenious gram positive, general BOD degrading population. Further, the
incorporation of the vegative BTEX degrading pseudomonas allows for effective bio-film formation in
the vadose zone during the critical “mounding” stage of the process. It is during this phase that
abundant oxygen and nutrients are present with the vegetative cultures in the capillary area. Without
the incorporation of the cultures, stimulation with oxygen and nutrients will drive the population ratios
in the saturated zone further toward the non-BTEX degrading gram positive strains and in the vadose
zone entirely allow for gram positive bio-film formation.

Innovative Environmental has evaluated the site data. The ammonia, pH, 0-PO4, iron and biological -
enumerations all indicate that the proposed remedial plan is suitable for the site. IET has the terminal
electron acceptor demand based on the sorbed and dissolved fractions. Sorption can be defined as the
interaction of a contaminant with a solid. More specifically, the term can be further divided into
adsorption and absorption. The former refers to an excess contamination concentration at the surface
of a solid while the latter implies a more or less uniform penetration of the solid by the contaminant.
Unfortunately, in this environment and most environmental settings, there is no information
concerning the specific nature of the interaction. As a result sorption shall be used in a generic way to
address both phenomena. As a general rule, assuming a petroleum hydrocarbon is equally distributed
between phases is ill advised. As hydrophobic compounds, these compounds will partition
preferentially to the soils. Within a system where the pore water occupies 30% of the aquifer volume,
two (2) liters of aquifer would contain 600 mL of water and 3500 grams of soil (soil is about 2.5 times
more dense than water). As a result, if there was equal distribution of the contaminant between the
phases, slightly less than 15% of the contaminant mass would reside within the aqueous phase. Give -
the hydrophobic nature of the targeted compounds much less of the targeted contaminant’s mass is
found in the dissolved phase. This partitioning is strongly associated with an individual compound’s
solubility, as the solubility of a hydrophobic compound decreases, the absorption coefficient increases.

Since adsorption is an exothermic process, values of Kp decrease with increasing temperature. A
10% increase in Kgop Will accompany a 10° Celsius system decrease. ( A compound that is highly
soluble will have a small solubility product constant.) Thus, given the changes in measured
temperature across a site the phase distribution of the contaminant and the potential aqueous phase
increases due to the temperature decrease may be estimated to be 36.2% to 40% with just a ten degree
temperature decrease.

Absorption of molecules can be represented as a chemical equation:




A+B T A@® B, where A is the adsorbate, B is the adsorbent and AB is the absorbed compound.
Adsorbates are held on the surface by a variety of chemical forces. If the reaction is reversable, as it 1s
for many compounds absorbed to carbon and soils, molecules continue to accumulate on the surface
until the rate of the forward reaction is equal equals the rate of the reverse reaction (Adsorption =
desorption). When this condition exists, equilibrium has been reached and no further accumulation
will occur.  One of the most important characteristics of an absorbent is the quantity of absorbate it
can accumulate. Regardless of the absorbent an eventual equilibrium is achieved. Individual
compounds absorb and desorb based on that compound’s adsorpstion isotherm. This data may be used
to estimate the equilibrium point via the Freunich equation:

g.= KCl/ne

qe Equilibrium Surface Concentration

C. Equilibrium Solution Concentration

K Constant related to the capacity of the absorbent for the absorbate
I/n  Constant is a function of the strength of absorption

The constants are generally known for activated carbon, but not soils, primarily due to the variability
throughout soil types. However, given a sample point with known analytical values for both the
aqueous phase and the soil phases a comparison of the calculated concentrations using the Freunich
equation both for ¢ . and C. is possible. Back calculating the calculated soil concentration from the -
known liquid value and the theoretical liquid concentration from the know soil concentration generates
an agreed proportional relationship between the site’s soils and carbon. This is possible when soil
samples from the saturated zone are obtained. When no saturated samples are available some assumed
correlations between the site’s soil matrix and GAC is applied.

As an Example: Benzene data utilizing the constants below and an aqueous concentration of 0.463
ppm and a soil concentration of 47 ppm a corrected absorption factor may be calculated.

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

Ag Conc. ,

Calc.(ge)o 33.16841148 ma/g

Yields a theoretical g . of 33.17 ppm. In that the site’s soils tend to be clays, an assumed correction
percentage of 35% (indicating that the soils tend to retain 35% of what a true carbon particle will
entrain).

Thus applying this assumption to the previous calculation yields:

K
1/n
Aq Conc. ‘
Calc.(gejo . mg/g

(mg/g}(L/mg)*/n




Soil Corr. v 35 %

Estimated Volume - 567.4074074 Cu. Yds
Estimated Pore Volume 0.3 %
Calculated Soil Targeted 770490462.2grams
Targeted Substrate in Soil 8944.580642grams
Theoretical Substrate Oxygen Demand from Substrate 42826.65212grams
Biological Assimilation Correction 21413.32606grams
Calculated Soil Concentration 11.60894402ppm

Partition Coefficient,

General:

Partitioning can be viewed simply as the preference of a particular organic molecule for
either the aqueous or organic phase. Another way of describing this is to use the term
hydrophobicity, or the tendency of that substance to leave the aqueous phase. The
greater the hydrophobicity, the greater is the tendency of that substance to partition into
the hydrophobic organic phase.

e The partition coefficient, therefore, is simply the ratio of the equilibrium
concentrations between the two immiscible phases in contact, i.e.
P = {organic}/{aqueous} = K (5-1)




= This simple relationship assumes that there are no significant solvent
interactions (solvent is a continuum), solute-solute interactions (activity
coefficient independent of concentration), or anything else.

= The constant of proportionality is called the partition coefficient, or
distribution ratio. The partition coefficient can be a vapor/solid, vapor/liquid,
liquid/liquid, or liquid/solid measurement.

= In this context the system of solvents are taken as a continuum, without
discrete molecular structures.

Using the filed demonstrated formula:
[(Calculated Concentration)/(soil correction percentage)= Corrected soil value

Applying this correction, a high correlation between observed and theoretical values are obtained, To
obtain the correction value, a variety of calculations are involved such that corrected water and soil
concentrations are established. Based on the calculated target concentrations, COD values are
developed and essential injectants calculated. These individual calculations are attached in “appendix
“A” ' '

In addition to the effect of temperature on solubility product constants, an increase in the specific
conductivity of a solution will significantly lower the adsorption coefficient of cations. Of specific
interest at the site is how the increase in conductivity will effect the bioavailability of nutrients. If the
decrease in the coefficient for hydrogen ion due to the increases in salinity is balanced by the increase
in the coefficient due to the increase in pH across the site the cation availability can be expected to
remain unaffected by the physical chemical changes of the environment. The issues of solubility
product, sorption and desertion are not addressed in the states’ assertion that a single ORC injection is
capable of supplying all the necessary components necessary for biological growth. Neither does the
states’ assertion address the population management issues that will accompany the disproportionate
growth of non-petroleum degrading gram positive species that is expected without vegetative
pseudomonad augmentation. These issues have been addressed by the Innovative Environmental
Technologies, Inc. proposal.




The site has generally been broken into three regions: Area “A”, “B”, and “C”.as follows:
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Phase I Calculation Summaries:

Area “A” evaluation: Phase I

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 297 ppm
Xylenes Concentration 2.69 ppm
Total

Number of Oxygen Injection Points 17 Points

Raw Amount of ORC/pt 9.10 Pounds

Raw Amount of CaH202/pt 7.15 Pounds

Gallons of Slurry 850 gallons

Corrected ORC/pt 8.0

(corrected for excess H202 usage)
Corrected CaH202/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 Phase I:

% Of Soil Load Targeted 100%
Soil Correction Value . ) 4
Area
Area of Zone 9979 sq. ft
Average soil coulumn targeted 2 ft
Estimated radius of injection 20 ft
Estimated Area Volume 739.1851852 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
E. 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 ORC/pt 1.01 Pounds

Raw Amount of CaH202/pt 0.67 Pounds

Gallons of Slurry . 600 gallons

Corrected ORC/pt 10
(corrected for excess H202 usage)

Corrected CaH202/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” Phase I:

Area General Data and Calculations
% Of Soil Load Targeted

Soil Correction Value

#as %

Number of Oxygen Injection Points
Raw Amount of ORC/pt
Raw Amount of CaH202/pt
Gallons of Slurry
Corrected ORC/pt

(corrected for excess H202 usage)
Corrected CaH202/pt

(corrected of excess H202 usage)

Number of Bio Injection Points
Gallons of LPD/Pt
Gallons of Slurry

6 Points
10.70 Pounds
10.19 Pounds

450 gallons
11

9.73

17 Points
10 Gallons
1700 Gallons

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
E. Benzene Concentration 0.005 ppm
Xylenes Concentration 0.0151 ppm
Total
Soil Analyses
Benzene Concentration 0.05 ppm
Toluene Concentration 0.05 ppm
E. Benzene Concentration 0.09 ppm
Xylenes Concentration 0.2 ppm




The objectives of the accelerated attenuation program proposed by Innovative Environmental
Technologies, Inc. are:

[§)] Provide for sufficient dissolved oxygen across the site so as to sustain aerobic
conditions,

2) Provide for sufficient bioavailable nutrients so as to sustain the respiratory processes
of the heterotrophic populations,

3) Manage the population, utilizing indigenous and exdigenous heterotrophs and

4) Focus biomineralization processes on petroleum hydrocarbon constituents.

Technical Review of the Project

Bioremediation has been successfully demonstrated for many years. The ability of hetertrophic
bacteria to mineralize petroleum hydrocarbons in contaminated soils and groundwater is well
documented. IET has demonstrated through engineered delivery systems that these enzymatic
pathways may be utilized to accelerate in-situ attenuation process, treating both soils and
groundwater. In the process, soil microorganisms convert the hydrocarbons to carbon dioxide,
water and biomass. The factors that affect the extent.of hydrocarbon removal from the
contaminated soils include: '

pH of the soil and water,

temperature of the soil and the water,

moisture content of the soil,

concentration of nutrients within the soil and water,

aeration (dissolved oxygen) in the aqueous fractions, -
total and selective microbial populations,

contaminant characteristics,

time,

the availability of the contaminant to biocatalysis, and
consistent, professional management of the site.

* K K K K K K X ¥ ¥*

The in-situ program shall address each of the parameters above in order to accelerate the natural
processes presently occurring in such site soils and groundwater to meet or exceed Soil and
Groundwater Cleanup Criteria much more rapidly than had these processes been allowed to
continue at their current rates.

In-situ biodegradation occurs through the action of naturally occurring microorganisms, which
are encouraged to grow through addition of nutrients, oxygen, organic substrates or other
materials. If naturally occurring organisms are absent or few in number, or when a more rapid
clean up is desired, acclimated organisms are added to the surface environment. By combining
the two approaches (organism addition with an enhanced environment for growth) a rapid and
continuous remediation may take place.




pH

To insure the maintenance of proper operating pH throughout the in-situ remediation process a
nutrient blend consisting of Mono Sodium Phosphate as the phosphorous source is used. By
utilizing the MSP, the treatment zones’ pH will be buffered by the nutrient augmentation. In the
case that the time zero pH levels are below the optimal range, pH management will not be a
component of the program. Further, in that the pH levels are assumed to be between6.5 and 7.5
throughout the site, the attenuation phase of the project (elevated DO resulting from the
decomposition of the magnesium peroxide slurry points) is expected to truncate, due to an
accelerated decomposition rate of the stabilized magnesium peroxide.

Temperature

Although control of the soil’s temperature is not feasible, the bacterial blend selected for the
project has a high proportion of Pseudomonas putida, a culture which has demonstrated excellent
degradation kinetics at the temperatures typically associated with soils and groundwater. Further,
some temperature management will occur via the source area treatment system.

Moisture Content

Controlling the moisture content within the soil matrix is critical in establishing and maintaining
an environment supportive of the natural biodegradation of the contaminants at the site. To
maximize the water introduction into the targeted soil areas, IET shall apply the nutrients and
terminal electron acceptor into the soils in diluted aqueous solutions. These injections shall be
accomplished via specially designed equipment and direct push drilling equipment.

Nutrients

Also critical to establishing and maintaining the activity of the bacteria in the site’s soil is the
control of the inorganic nutrients required by the bacteria for the cellular metabolism. Bacteria
require both nitrogen and phosphorus in order to carry out cellular functions. The organism for
microbial wall components, nucleic acids and proteins requires nitrogen. Nitrogen makes up
nearly 15% of the molecular composition of a bacterial cell; any limitation on the nitrogen
seriously impacts the metabolic functions of the organisms. Inorganic nitrogen sources will be
required in the bioremediation program at the site.

The microorganisms in the synthesis of phospholipids and nucleic acids use phosphorus, in the
form of inorganic phosphates. Phosphorus is also essential for the energy transfer reactions of
ATP. The enzymes that hydrolyze the phosphate ester are present in nearly all organisms. In
phosphorus limiting environments the metabolism of microorganisms decreases sharply,
reducing their capacity to utilize the hydrocarbons in the soil as an organic carbon source.
Inorganic phosphorus sources shall be applied with the phosphorus sources in order to stimulate
and maintain the remediation project.




In developing a coordinated Nitrogen and Phosphorus nutrient-augmentation-prograin for the
site, Innovative Environmental Technologies, Inc. has considered the potential for impacting the
groundwater with nitrates. The nutrients to be added to the bioslurry shall be composed of the
components: MSP (Mono Sodium Phosphate), Urea, and a small percentage of Dicyanodiamide.
This component inhibits the nitrification of the ammonium to nitrate. Keeping the nitrogen in a
more usable form and allowing for the injected oxygen to go towards respiration rather than
being incorporated into the nitrate molecules resulting from the nitrification process.
Applications of the nutrient mix with the oxygen source shall be at concentrations below the
inhibitory or toxic levels of these materials to insure that growth is stimulated, rather than
inhibited in the areas.

Aeration

Respiration processes require oxygen, generally an oxygen atmosphere of less than 1% in soil
will change metabolism from aerobic to anaerobic. In aqueous and soil environments, oxygen
concentrations less than 1 mg/1 can switch metabolism from aerobic to anaerobic. Therefore,
maintaining dissolved oxygen in the aqueous phase in and around the soil particles an organism
is in contact with is critical to maintaining good degradative characteristics. The options
available to a practitioner of bioremediation are limited generally to aeration of water and soils in
the treatment area, the introduction of hydrogen peroxide, or the use of pure oxygen sources.

Innovative Environmental Technologies has selected to utilize hydrogen peroxide in the injection
slurry so as to accelerate the mineralization process within the treatment zones during the active
phase of the project. Dilute H,0, has been chosen for the active phase of the remediation for the
following reasons:

1) Sparging into the small, concentrated contaminated zones will not allow for the
surgical-like remediation available via the injection technique,

2) SVE system installation into the areas would significantly impair the continued
commercial use of the site,

3) SVE systems consists of expensive equipment, requiring long term operating and
maintenance costs, and

4) The overall electron acceptor requirements are moderate to low for meeting the
requirements.

Oxygen will be additionally supplied to the ground water via a slow release solid magnesium
peroxide product. This patented technology controls and prolongs the release of oxygen while
maintaining moderate pH levels. Together with enhanced population density of heterotrophs
with TPH degrading capacity, the low-level extended release of oxygen to the groundwater will
enhance the efficacy of the soil remediation injections, which shall occur during the active phase
of the remediation.




In treating the soil matrix via injections, each treatment cell shall have a maximum H,O,
concentration of 800 ppm injected with each application, limiting the potential toxicity issues,
which would limit biological activity at higher H,O; concentrations.

Total and Selective Microbial Pepulations

Over the years numerous field experiences, laboratory studies and third party evaluations have
shown that biodegradation of petroleum hydrocarbons can be accelerated in contaminated soils-
by optimizing culture conditions and introducing high concentrations of viable, specialized
strains of hydrocarbon degrading organisms. As compared to a program in which enhancement
of the indigenous organisms is the sole source of bacterial action, an augmented bioremediation
approach allows for a more competitive environment establishing a high proportion of selective
bacteria for hydrocarbons. These larger population ratios allow for greater utilization of
nutrients and oxygen in degrading the contaminants of the site. Although enhancement
technologies alone have had field successes, frequently the steps taken towards enhancement are
more expensive and time consuming than an augmented approach. Through an augmented
approach, selective counts quickly approach that of the total counts, increasing the biological
degradation of the hydrocarbons by orders of magnitude early in the remedial process. As the
treatment area’s population dynamics stabilizes, higher activity with regard to TPH degradation
is still seen.

In structuring the bioremediation program for the site, Innovative Environmental Technologies
shall utilize a proprietary blend of bacterial cultures specifically designed and manufactured to
IET’s specifications. Targeting and degrading the light-distilled oil fractions as well as the
heavier fractions of hydrocarbons normally associated witl fuel oils, crude oil and coal tar.
Many of the cultures within IET’s hetertrophic blend are those which were evaluated and
recommended by the EPA’s Risk Reduction Laboratory in Cincinnati, Ohio and involved testing
the effectiveness of treating, through bioremediation, the weathered Prudhoe Bay crude oil in sea
water from Prince William Sound. The results were compared against those produced by
inorganic fertilizers. At a confidence level of 95%, the culture recommended by NETAC
biodegraded the hydrocarbons in the oil significantly better than the fertilizer control. These
cultures and one other company’s product were identified as the-most-promising commiercially
available technologies from a field of 39 proposals from companies having bioremediation
technologies for potential application in the Exxon Valdez oil spill cleanup.

IET’s “Liquid Petroleum Degrader” (LPD), is composed of twelve strains of Pseudomonads
consisting of: Pseudomonas aeruginosa (for biosurfactant production), Pseudomonas stutzeri,
and Pseudomonas putida. Combined, these organisms target the following compounds:
Anthracene, Methyl naphalene, Napthalene, Xylenes, Ethyl Benzene, Toluene, Benzene, and
>Cyp aliphatics. These cultures have been demonstrated to perform at optimal kinetics when
applied under the following conditions:

pH 6.0-8.5 (6.8-7.4 optimal),
Temperature 40°F-100°F (65°F-85°F optimal),
Dissolved Oxygen >2.0 mg/l (1.0 mg/l minimum),
Nutrients (N&P) >1.0 mg/l Ammonium Nitrogen,

>0.5 mg/l Ortho Phosphate.




~ Availability of the Contaminant to Biocatalysis

Based on the data available, the techniques practiced by Innovative Environmental Technologies
and proposed herein are expected to greatly accelerate the biological mineralization of the
petroleum constituents in both the targeted soil and the groundwater of the site outside the source
area. Some limitations may appear through the remediation related to the closure of the most
contaminated areas. These limitations may be a result of low-bioavailability or low-accessibility
areas with regard to residual hydrocarbons. Should these conditions appear during the final
stages of the remediation in the site, additional slurry introductions, inoculations, and additional
ORC points should be considered.

Injection Techniques and Applications

ORC has been used in the successful remediation of dissolved phase TPH and BTEX
compounds. It is most frequently used to address dissolved phase contamination in the ground
water in addition to sorbed material in the saturated capiliary ﬁ'inge and smear zones. It is these
latter areas that if not addressed at the same time the ground water is addressed re-contamination
of the water will continue to occur.

How Is It Applied?

When first introduced into the remediation market, it's form for use in accelerating the bio-
remediation of dissolved phase petroleum compounds in ground water was "filter socks". The
"socks" consisted of ORC mixed in a ratio with a carrier matrix, encased in a fabric pouch which
was wrapped in a protective plastic webbing. The "socks" measured approximately 3" x 12" for
use in 4" diameter monitoring wells, with grommets on both ends that were laced together to
form a chain. These were then lowered into the well. The number of "socks" used in each well
depended on the length of the water column. Optimum effectiveness was obtained when the total
saturated area was filled.

The observation was that although the effect of the ORC on the ground water in the well could
be measured, it was difficult to measure the effect of the ORC treatment outside the well. The
combination of ground water moving into the casing to replace the displaced volume of the ORC
when it is removed for sampling, combined with the effect of purging 3 to 5 casing volumes
prior to ground water sampling resulted in oxygen depleted upgradient ground water being
introduced into the well. The sample results reflected this condition.

In addition, unless a significant number of ORC packed wells were installed throughout the
affected area, especially upgradient of the area of initial release, the whole affected area was not
being remediated, only the water immediately in and passing through the original monitoring
wells. A combination of barrier wells installed just downgradient of the area of initial release and
at the downgradient property boundary, helped to treat and contain some of the contamination,
but another method needed to be developed for delivering the ORC throughout the affected area.




SLURRY INJECTION

A more cost-effective and efficient method for placing ORC throughout the affected area of a
site has evolved. Bulk ORC powder is prepared as a slurry, mixed with water at varying
concentrations. The slurry is injected directly into the SATURATED ZONE, at locations
predetermined to facilitate accelerated attenuation, through the use of direct-push boreholes
introduced by a Geoprobe or similar equipment.

Until recently, the pump most often used to inject the slurry has been the Geoprobe GS-1000.
Although it is rated at 1000 psi, the maximum injection pressure usually attained was between
250 and 275 psi. Most often, the slurry was found to escape under these pressures from around
the probe, making it necessary to install boreholes closer in order to be able to affect all the
impacted groundwater.

Recently made available to the remediation industry, designed specifically for injecting ORC
slurry and the subsurface introduction of other remedial materials, is IET’s licensed injection
process. The use of air as a driving force rather than pumps offers flexibility to the remedial
contractor, offering prefracturing, post fracturing and high volume injections. The benefits of
this increased injection flexibility are:

1)  The ability to affect a much larger radius of influence per injection point,

2)  The injection points can be spaced farther apart without sacrificing subsurfuce area
coverage, hence fewer boreholes will need to be installed to affect the same area,

3) More even distribution of the injected slurry insures pH excursions are minimized
due to localized pockets of ORC,

4) Using our newly designed horizontal injection point in conjunction with the injection
process enables contaminated areas under previously inaccessible areas (i.e.;
buildings, small rivers or stream beds) to be accessed and treated.

Another limitation of the ORC slurry injection process has been the expendable point and
adapter that is used by borehole installers. Both the adapter and expendable point used on the
end of both 1" and 1.25" rods were originally designed to inject grout when backfilling a
borehole. They were designed to inject the mixture in a vertical direction, which served the
purpose well. '

The problem with using these same tools to inject ORC slurry is the inability to control the
horizontal extent of slurry distribution. The engineer must rely on the existing pathways of the
geologic formation to disburse the slurry. Even in an optimum matrix, such as medium/fine
grained sand, the mixture will seek preferential pathways rather than equal distribution (similar
to "air channeling” that occurs in sparging systems). Factoring in the additional possibility of silt
or clay lenses, or an entire matrix composed of silts or clays, only exacerbates the problem.

We have designed an injection point and adapter that can be used with existing, industry
standard 1" and 1.25" direct push rods that will inject the ORC slurry in a HORIZONTAL
pattern. The distribution of the slurry will be much more predictable when combined with the

-




utilization of our novel and patented injection process. In addition, fewer boreholes are
necessary to completely affect treatment in all areas.

Innovative Environmental Technologies shall address the impacted soil and groundwater via in-
situ injection of essential cultures, nutrients and oxygen sources.

A sample was obtained from the site and analyzed at TMI Analytical Services, LLC. The sample was
be evaluated for both Total Selective Heterotrophs and Selective Heterotrophs (McKonkey’s Plate).
The McKonkey’s agar utilized is specific for Pseudomonads. The literature and our experience
indicates that the majority of heterotrophs capable of aromatic degradation are pseudomonads. This is
born out by the attached Battelle paper. In this paper we evaluated toluene degraders via the MPN
method and pseudomonads via the McKonkey’s agar. As you will see there is a very high coorelation
between the toluene degraders and the pseudomonads in all wells except G-103, where there appears
to be additional gram positive (probably bacilli) capable of degrading toluene. In that G-103 is the
center of the plum and, has been exposed to the aromatics the longest period of time the assimilation
of some non-pseudomonad aromatic degraders should be expected.

If, the remedial plan were to consist solely of oxygen enrichment, as the IEPA seems to request,
greater consumption of the resources would occur by the non-aromatic degrading, gram positive
population sub-set. The lab evaluation and the plating process indicate whether there exists bacteria at
the site, it does not evaluate the activity of that population. It is important to recognize that the plating
process allows for the dormant cultures to become active. It is difficult to judge the in-situ conditions,
where competition for resources is present. The capabilities of the dormant Pseudomonas to become
vegetative and utilize resources consumed by the competing gram-positive population will
significantly vary from laboratory enumerations. It is most probable that the nutrient and terminal
acceptor limiting conditions have existed at the site for some period of time. As a consequence the
total plate count represents spored gram-positive organisms.

Innovative Environmental Technologies, Inc. (IET) has utilized dilute hydrogen peroxide within the
bioslurry component to meet the SCOD demand. This demand will come from primarily the inorganic
sources such as iron and manganese. Further the sequestration of bioavailable 0-PO4 by the non-
oxidized cationic species shall be addressed by the integration of additional 0-PO4 within the
bioslurry. The agency’s request for copper, zinc and lead analysis can only be assumed to be an
outgrowth of cationic sump feature which is addressed both by the H202, 0-PO4 and biosequestion
that will occur within the IET program.

The remedial program recommended by IET integrates vegative pseudomonas so as to compete
effectively with the ingenious gram positive, general BOD degrading population. Further, the
incorporation of the vegative BTEX degrading pseudomonas allows for effective bio-film formation in
the vadose zone during the critical “mounding” stage of the process. It is during this phase that
abundant oxygen and nutrients are present with the vegetative cultures in the capillary area. Without
the incorporation of the cultures, stimulation with oxygen and nutrients will drive the population ratios
in the saturated zone further toward the non-BTEX degrading gram positive strains and in the vadose
zone entirely allow for gram positive bio-film formation.

In addition to the effect of temperature on solubility product constants, an increase in the specific
conductivity of a solution will significantly lower the adsorption coefficient of cations. Of specific




interest at the site is how the increase in conductivity will effect the bioavailability of nutrients. If the
decrease in the coefficient for hydrogen ion due to the increases in salinity is balanced by the increase
in the coefficient due to the increase in pH across the site the cation availability can be expected to
remain unaffected by the physical chemical changes of the environment. The issues of solubuility
product, sorption and desertion are not addressed in the states’ assertion that a single ORC injection is
capable of supplying all the necessary components necessary for biological growth. Neither does the
states’ assertion address the population management issues that will accompanie the disproportionate
growth of non-petroleum degrading gram positive species that is expected without veragative
pseudomonad augmentation.

Only those chemicals that tend to ionize are affected significantly by pH. The only influence on
neutral molecules would be a change in the character of the soils” surface. However, the general
increase in pH across the site will significantly affected the soil sorption of charged species, in
particular cationic ions. Given the logarithmic nature of the pH scale and the general 0.5 or more
increase in pH expacted at the site, the soils will have been transformed from acidic to alkaline. This
change in pH has also resulted in a decrease in the charge of the soils. Under alkaline conditions, soil
surface hydroxyls lose their protons and the resulting surface will be anionic. The overall effect of
this change in charge will be a significant. decrease in cationic ions in the aqueous phase. The nutrient
augmentation and monitoring program is designed to address these issues through periodic monitoring
and adjustment of nutrient feed.

Selective enumeration of the samples utilizing McKonkey’s agar was utilized by TMI. McKonkey’s
agar selects for Pseudomonas. The correlation between toluene degrading capability of a consortia
and Pseudonomad counts is well documented. Further, the Battelle paper delineates this correlation.
Also as an outgrowth of our activities at the site in Princeton Illinois on which the paper was written,
the methodology employed by IET to manage the population clearly indicates the augmentation of the
indigenous population yields a high proportion of selective bacteria (Pseudomonas)..

As shown above, in a case were no populations were present in the water sample the methods applied
by IET at a similar site yielded excellent population management.
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As shown above in an extreme incidence where the population of pseudomonas was relatively high at
time zero, again the processes applied by IET at the site produced good population management.
Generally, the BTEX:BOD:SCOD loading ratios at particular a well will produce the varied time zero
variances in population ratios. It is interesting to note that the graphs presented here are from
monitoring wells at the same site. The extreme differences in population dynamics is the result of the
target constituent chemical loadings and the time with which the soils in the well areas have been in
contact with the petroleum hydrocarbons. This heterogenaity is common and must be expected.

Phase One:. Primarv Active Remedial Phase — Time zero

Phase one of the remediation shall consist of the preliminary inoculation of the site via liquid
injection followed by bioslurry treatment. The primary objective is to mound the groundwater
through the capillary zone and supply the needed essential nutrients for bio-mineralization and
dissolved oxygen for the heterotrophic respiration processes. By utilizing the entrained
petroleum distillates within the targeted zone as a primary growth substrate, the active vegetative
cultures shall acclimate and grow, utilizing the components of the bioslurry in their respiratory
processes.

- Phase I (Time zero) and Phase Il (Time 100 days):

IET and its subcontractors shall inject, via the direct push equipment and the air driven injection
tanks into Areas “A” and “C” 150 gallons/pt of bioslurry (or as much as the point will accept at
the injecting pressure) and a pretreatment of 10 gallons of liquid heterotrophs, based on
BOD/COD/TPH loadings, biological counts and historical soil contact with contaminants.
Before each injection, the zone will undergo a pre-injection fracture - utilizing a ten seconds, 175
psi, 500 cfm (minimally) fracture. The location of these points’ locations and the anticipated
impact zone for each is presented in diagram “Phase I’ - All points’ field notes shall be recorded
and reported in the final project report. Into area “B”, 110 gallons of LPD and 1500 gallons of
bioslurry shall be introduced into the six sumps.

Following the bio-inoculation and bio-slurry injection, slow release oxygen sources points shall
be installed through the grid to insure continued dissolved oxygen over the site as accelerated




attenuation occurs. Each oxygen point shall receive 10 tbs of ORC in a slurry no Calcium
peroxide shall be utilized due to pH management issues. Dosing based on attached calculations.
Active Remediation components:
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EXTINGUISHING MEDIA......1

8FECIAL FIREFIGHTING....-.7
PROCEZURES

DEGRXE OF FIRE AND.......!
EXPLOSION HAZARD

HAZARDQUS DECONMPUSITION. .
PAODUCTS

AT TN MU R SRR M T T 0 MCER T e

PRUCEDYRE FUR RELEASE....:
CR SPILL .

e wh T3 WAl B R M6 XTI XIS DD TS DT U W e w3 D32

HAMDLING, . cvevivacnnvsvat
YENTILATION. ., . civvo vt

ATCRAGE,, v e va et varsnnaamal

3., FIRST AID MEASUREY coXcmmmmwwnswasbommuwn—==ao-

PERMAPS IN THE CA3E OF DIRECT EYE CONTACT.

CONTARINATED EXTERMNAL BURFACE3 SHOULD BE FLODRDED

HITH WATER. AND DIRELT EYE CUNTACT DEBERVES®
CPHTHALMOLDBIC EVALUATION, :F INGESTED, GABTRO~
INTESTINAL [RRITATICN RUT NOT CAUBTIC ZURNS ARE
TS BE EXPECTED: DILUTION WITH NATER INTICATED
A3 MAY BX GA8TRIC EVACUATION VIA EMEBIZ OR
LAVAGE TF LARGE L0323 OR SSEVERE IRRITATION IS
EVIDENT. DENULLZENTS SHOULD BE HELPFUL. NDp
3YSTENIC EFFECTE ARE KAPECTED THOUSH HUMAN
TORTISITY DATA 13 SPARGE.

"S. FIRE FIGHTINC MEASURED m=maccemmsamacommemmaaw

WATER

UIE FLOODING QUANTITIE® OF WATER., USE NATER
SPRAaY TQ KEEP FIRE EXPDSEDN COMTAINERE 4GOL.
UNDER FIRZ CONDITIONS HAY DECOMPUSE AND RELEZASE
OXYLREN GAS.

QXYGEN THAT SUPPURTS COMBUSTION AND CALCIURN

HYDROXIJE.

b. ACCILENTAL RELEASE MEASURES mawwmmmmoaoczzsx=mans

COMFINE EPILL AND PLACE INTO CONTAINER:
DILUTE WHITH LARCE QUANTITY QF WATER FOR
DISPOSAL, DO NOT RETURN PRODIUCT T3 DRIGINAL
CONTAINER. NUNOFF TO SEWER MAY GREATE FIRE
QR EXPLOSICN HA2ARD. DO NOT FLUSH PCRDERED
HATERIAL TO BEMWER.

7. HANDLING AND S5TORAGE ;--==-1x===:=n==ux~----

AYDID CONTACT BY UIING PER3IONAL PROTECTION
EQUIPFHENT.
WHEN RELEASE OF AIREORNE DUST IS EXPECTED. IF
COnPOUNDER WITH QRGANICSHS OR COMBUSTIEBLE
MATERIAL, BS SURE 70 EXCLUDE MUTLIBTURE.

PROVIDE NECHANICAL LOCAL EXHAUST VENTILATICN

- TQ PREVENT THE RELEASE OF DUST INTQ THE WORK.

ENVIRONMENT . IF VENTILATION IS INADEQUATE OR
NGT AYAILABLE. UB& DUST RESPIRAYDR AND EYE
PROTECTION.

KEEP HATERIAL DRY, JTORE IN A CLEAN

ca0t. PLACE. DO NOT STQRE NEAR OR EXPOSE

TQ HEAT SBOURCES T.E. BTEAM PIFES. RADIANT
HEATERS HCT ALIR VENTS OR WELDING SPARXH.

AYQID CONTACT WITH REDUCING AGENT3 AND MOISTURE.

(CONTLINUED) PACE G2

UVEE RESPIRATORY PROTECGTIVE EQUIPMENT
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ASTRC PRCOUCT CODT 23104
MATEFIAL 3AXRTY CaTA CALCIUM PEZADLIDSE ’ mc
1303 -79 -3 =i
U.S./CANADA VEREION EEFEQTIVRL Q#/22/723 PRINTED: Qu/22/9%% %

DammmEmE N mm M am e anwn == S, EXPOZURE CONTAROLES/PEARATONAL PROTECTION mxabnax

e

CONTROL MEABUSES., .v.v....7 PHOYVIDE MECHANICAL LUCAL EINAURT
VENTILATION 7O PREVENT SELEASE OF QUST

INTC THE WORK AREA, IF RELEABE IS ZXFECTED
USE RESPIRATORY PROTECTION.

RECOMMENTED PERIGNAL
PRITECTIVE EIIIPHENT
REIFIRATORY. . .01~ a ¥ USE APPRCYER DUZST RESPIRATOR WITH FULL Face
PIECE. . .
EYES.vvnevusvenes.e’] CHEMICAL TYPE GOGGLE® AND/GR FACE SHIELD,
LAOVER. cvase v vane. o | GENEXAL PURPOBE RUBBER DR NEDPRENE.
BPECIAL CLOTHING. ..’ LONG BLZEVE SHIRT. INPERLOUS APRSN OR
ANT EQUIPMENT CLOTHING. :
FEUTWEAMR. ... ... GENERAL PURPOSE RURBER OR NEIOPRENE.

e _ )

!
- WM s mamwwt G PHUYTZICAL AMD CHEMICAL PROPERTIED wovtewmmwwmmm

HELTINGS/FREEZING MOINT.,. (| DECONPO%ED ON HEATING (ABOUT 2752C)
BOILING POINT . eceessnarnas ¥ NOT APPLICAXLE
VARPOR PREBSURE . auv,vva--3 NOT APPLICAHBLE
VAPOR DENSITY (AIR=L)....5 MBT APPLICARLE
RCOH TEMPERATURK.¢areva+o ¥ YELLOW TQ WHITE POWDER
APPEARANGE AND STATE
O00R ey entennsesenavaearei HONE
SPECIFIC CRAVITY {M20=[}.1 APPRGX, 2.92, BULK DENSITY 27 LBI/CU.FT.
SOLUBILITY IN H2C X BY T3 INSOLUBLE
% YCOLATILES . ceereariis.ail NOT APPLICABLE
EVAPCRATION RATE.........H NOT APFPLICABLE
{BUTYL ACETATE=L}
PH (A8 IS} ieninnaorncasn---4 NOT APFLIGABLE !
PH 11X BOLUTION) . veass,s.¥ BLURRY 12 - 13 ¢
ODCR THRESHOLD. .ss.vsvse. | NOT AFFLICADLE
DENSITY (G/ML).ncvnr.a.sa3 NOT AVAILABLE
PARTITION COEFFICIENT....H NOT AVAILABLE
N—OCTANOL/UATER |
FLASH POINT . aveiasrnn-seril NOT APPLICAHLE '
AYTOIGNITION TENPERATURE. Y NOT COMBUSTIBLE
FLAMMABLE LIMITS UPPER..I NOT AFPLICARLE

e e 4t e e e <+

(AR LTHER . ..t} NOT APPLICABLE
EXPLOSIVE PROPERTIES.....! DECOMPOIITIEN AT HIGH TEMPERATURES RELEABES
UXYTEN.

GXLOYZING PROFPERTIEI.. .. ) GXIDIZER
BOLURILITY, cvvisnaanses-. 3 NO EATA
- FAT SCGLUREILITY
{SOLYENT - OIL)

=:tx-an--uan-u-n---uxnll::::’; 10. STAZILITY AND REACTIVITY =emmomemwamm=nxo=n

BTABILITY e usaanssonsn~ves?] STABLE (DECOMPOSITION COULD OCCUR WHEN
- 1 EXPOBET TQ HEAT QR HO1S8TURR)

(CCNTINUED) PAGQE €3
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MATI®IAL SAX2ETY JATA
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J.5./CANADA YERSICN EFFECTIVE: G&r22/393 FRINTED: C5/32/95 i
: i
=—n:;‘xmnxn-nnuu===1r-~-ﬁ4 12, STABILITY AND REACTIVITY szscuswamomuvsz=xa= )
KAZARDCUS POLYNMERIZATION. HILL NOY QCCUR « {
CAONDITIONS TO AYGID......# HEAT» AQISTURE., REIUCING ACENTS. !
{ GRINDING WITH URGAMICSE. !
MATERIALS TO AVGID.......: HEAVY METALS ]
MAJOR CONTAMINANTS THAT..! MIRTURES WITH POLYSULFIDE POLYMERS MAY IGNITE.
CONTRIBUTE TQ INSTARILITY | HEAT, MOISTURE, REDUCING AGENTS. |
INCOMPATIBILITY . v nvsen- ot GRINBING MIXTURES WITH CRCANICS. (OXIDIZAZLE 1
| MATERIALS CAN BE IGNITED HY GRINDING AND i
| MAY BECONE EXFLISIVE): HEAVY METALS |
HAZARDCUS DECONAOSITION, 1 OXYGEN WRHICH SUPPORTS COMRUSTION. )
PRODUCTS ) !
SEMSITIVITY TG MECH. . ... .3 CY1DIZABLE MATERIALS CAN BE IGMITED BY GRINDING |
IHFPACT AND MAY BECOME EXPLGSIVE.
GENSITIVITY TO STATIC....1 NG CATA AVAILABLE
DISCHARGE :
}
n--nu::nza--—-umx:n:-—--uu’l 11 . TQXICDLDGICAL IN?DRP\AT]UN ETEOREIT AT R RN MMM ¢
EYE CONTACT vnvevemannareas
SYVERELY IRRITATING TO UN- :
| WASHED EYES1 FMINIMALLY i
IRRITATING TO WASHED EYER
{RA3B1T)
REF. FMC 138-1053
SRIN CONTACT.vvvecamnsnasr-? NON-IRRITATING (RABBIT)
I REF. FMC 12B-10%54 |
SKI ABSORPTION. .+ ..v..,»¥ DERMAL LDSO ABOVE 10 GN/KG (RABRBIT) i
REF. FMC ICG/T. 79,026 !
INHALATION. cuvr.veese--.e3 LCSD ABGYE 27 MG/ (1HR.-RAT).
REF. FXC ICC T/79.02h
INGESTION,  ceassvaavreanss i) ORAL LDBIO ABOVE 5 GM/KR (RAT)
REF, FNMC I33-1002
ACUTE EFFECTE FROM--......f DUST IRRITATING TO EYS5, NDSE. THROAT AND
QUEREXPOSURE LUNGH.
CHRONIC EFFECTS FRGM.....1 NO CHRONIC PROBLEMS ON RECORD.
TDVYEAREXPOSURE .
({EFFECTS CONSIDERED
INCLUDE!
SENBITIVITIESZ,
CARCINCGENICITY, i

TERATOCENICITY.,
MUTAGENICITY. )
EYNERGISBTIC
PRODUCTS, AND ANY
MEDICAL COMIITICMS
GENERALLY RECOGNIZRI
A3 BEING AGGRAVATED
BY BEXFQSURE.)

{CONTIHUED) PACQE (4
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ASTRO FRCODUCST COLlz w27

MATTRIAL SAPET?Y DATA CALCIUN PERSZIDE ;Mc
1392 ~7F -7 -2 B

{ U.9./CANALS VYERSICHN ESFECTIVE! 04&/232/93  PRINTETT 03/22/% %

I

REARTITTIRIISSEXAmmwaazancn 12, ECOLEGICAL INFCRMATICN MoawsanawwawmmRmxmmr
i AS INDICATED 3Y CHEMICAL PRCPERTIES, OXYDEN

P I3 RELEASED INTQ SNVIRDHNRENT.
ENVIRONMENTAL EFFECT3.~-.1 EFFECT CF LOW CONCENTRATIDNS ON AQUATIC

1 LIFE NTT DETERMINED.

d

REF. NICEZH RYECHS NT. 79-i0cC,
WASTE DIZP0DSAL METVHOD.,..n DIJSOLVYE IN WATER 70 ALLDW THE RELEASE OF
CXYGEM AND DIGPGSE Y1A A TREATMENT BYSTEM IN
ACCORDANCE WITH QOVEANMENTAL AGEXCIES
REQULATIONE, CONTACT APPRCPRIATSE REGULATORY
AGENCY PRICR 7O DISPGCBAL.

ENMVIRGNMENTAL FAaTE. .. -y f

——— e —

L3. UISFCEAL CONSIDERATIONG >TomTmmmmmmanroomxmx

BRI -5 F EXEE LR Sebatatal oL

t
u-:nﬂ-n--nlﬁh—-:’-nu—n:::ﬁ 14. TRANBPORT INFORMATION memmmoas s mm s mim o moe

DGT PROPER SHIPPING NAME.? CALCIUN PERCXIDE
IATA st cvanceeceassrnweaal] CALCIUN PEROXIDE

IMD . s s vennenniansana~ant CALCIUN PERQXIDE

DO7 CLAGSIFICATION.,.....f 5.1 ODXIDIZER

DOT LABELS...ss2veeeserswl| OXIDIZRER

DOT7 MARKING c1.veasrvnr-s=dl CALCTUN PERAXLDE UN 1437

DOT PLACARD ¢vefmvennevana=d| 3.2 OXIDIZER

UN NUNMBER avesvsnversansf UN 1457

i HAZARDOUZ SUBITANCE/RR...3 MOT APPLICABLE

47 STCC NUNRBER.vev..eanna.t 49187717

PRECAUTIONS TD BE VAKEN..3I PLACE SPILLED HMATERIAL IN SUITARLE

IN TRANGPORTATION CONTAINER AND WAZH RESILCUE WNITH PLENTY CF
HATER. :
OFTHER SHIPPING.......v»=? 100 LB, FLRER BRUMS LOT 21C115
INFCRMATION W/PODLYLINER. PACKINC GROUP T1

T e m N mmymadaxswmm 1, REGULATORY INFORMATION me=wmmasrsomacosasstos

Q3HA
EXROBURE LINITS
SUBETANCE (B} vuuva-svsas- i CALCLUR cALCIUR
PEROXINE HYRROXIDE
OSHA PEL~THA..-vs.1.4.7 Noa, 3 mG/eu.A
BTEL . s v v v e e cenaa ol NS, Noh. i
CEILING . vwevun--3 NoAL N.A. !
SXIN DESIGNATICN. ) N.A. N.A.
ACGIH TWV-TWA .. s v emwmman ¢ ON.AL 3 NMG/CULH
STEl e it cevnresnss i NoA, M.A.
CEILING. cnnanvneat MoA,L N.A.
SRIN DEBIGNATION. | N.A. N.A.
| TARGET ORGAN BFFECTS.....t EYES AND RESPIRATORY PAIRAGES
| GARCINOGENIC POTENTIAL.,.s| CALCIUM PERJXIDE AND COMPONENTS
| REGULATED BY OSHA.....-U NO
{
} (CONTINUED) PAGK OS5




MATERIAL 3AFITY SATA

CALSIU® PEIAXINE #MC

13303 ~-72 =9 =i

]

|
|
|
!
!

SO

U.S5./CANADA VERSIGN

EFFECTIVEY Shr22/91 FRINTED: CS/22,95 !

PR N WM IS g M T et 5 TS et e A e

f

LISTED ON NTP REPCRT...1
IARC ZRJUP 1, Z2A: 28B,...7
V.3, EPA REQUIRENENTS
RELLEAGE REPUORTING
CERCLA (40 CFR 302}
LISTED SUBATANCE!S) v .a.
RBucnoevassnssasre
GATEGORY « vv e v v uns
RCRA WASTE NB....
UNLISTED SUBSTANCE(SY..
P s et
CHARACTERIBTIC. .,
RCRA HASTE NQ.. ..
SARA TITLE III 8EC 313
(30 CFR 378) it tsanwnsay
LLISTED TOXIC CHEMICAL..
INVENTORY REPOARTIRG
SAXA TITLE IT1 BEC J1i/312
t40 CKFHR 370}
SUBSTANCE(S) .. ... . aasenl
HAZARD CATEGORY .1 eaw.qsd

4 e

21 e e aa

=

50

PLANNING THREBHOLD,....1
EMERGENCY PLANNING
SARA TITLE XII SEC 302-30
tAQ CFR 35%)
LI3TED SUNSTANCEIS)....

I O 47

RO ennenentnanansnncnns

t
o
PLANNING THRESHOLD.....¥
U.8, TSCA BTATUBw.aweesv. ¥

CANAD A
INGCREDIENT DISCLOSVURE LI37]

SUBSTANCE(S) . ... v n.at
CCONTRGQLLED PRORUCT.......:
HAZARD SYMBOL8.ivsencvennsl

CLASS X DIVISTUON..v-us?
PRECDUCT I[DENTIFICATION NG:
DORESTIC SUBSTANCE LIBT. .
CERA PRIGORITY LIGT....v.nF
CARGINAGENICITY

HCGIH APPENDIX Ao L.

Al — CONFIRNMED HUNMANM.,.!

Al — BUSPECTED HUMNMAN. ..
1ARC GROUP Y OR R.s.vsaaal
LABEL LANGUACE {(U3/CANADAY

15, REGULATORY lHFDRHA-iCH R 3E W ey X IS W e g e TR ME T W

NG
NO

CALCIUN FEROXIDE AND CQMPONENTS
NG :

N.Aa.

NeA.

N.A,

YES

100 LBS

CCRROSIVITY, LIGNITABILITY

Dogz2, bagl

CALCLIUN PEROXIDE: CALCIUN HYDRECXIDE
NG

CALCIUN PEROXIDE, CALCIUNM HYDROXIDE
INNEDIATE (ACUTE) HEALTH HAZARD
FIRE HAIARD

10,000 LBS.

NG

- NOT APPLICABLE

HEALTH. v avaer et naresvnear

NOT APPLICABLE
LIBTED
iz

CALCIUM HYDROXIDE
YER

} HATERIALS CAMNIING DTHER TOX1C EFFECTS,

OXIDIZER

CLABS Dy DIV. 23} BUBDIY, Bi CLASBS ¢
1457 .

LISTED

NOT LISTED

NOT LISTED

NOT APPLICABLE
NOT APPLICABLE
NT :

AIRBURNE DUST 13 IRRITATING TO EYES, NGSE
THROAT AND LUNGS. NO SICNIFYICANT LONC TERM

(CONTINUED) PACE Gé&
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ASTRC PRCTUCT CCTZ #c1lie
HATSHAL QAFTTY TATA CALCIUM PERQXIEE 'FMC
13Gs -779 -9 -1
7
U.S./CANADA VERSIOM EFFECTIVEY J6/22/°2 PRINTER: OS/22/9k !

|

LT TZIS M T MR YIS R MWK A D6 e IT 0 e

PHYSICAL st vaacernandt

HANDLING AND STORAGE...f

FIR3T AID. .. urrnvaaanat

ETATE REGULATIAONG. ... ., ..%

-u-n_---:n--g:x:t::::z:'Iul)ﬂj

PRADUCT uass..........,.-%

i

NFBA 204 {
HEALTH . 0vevenannnnnst]
FLAMMABILITY........}
REhCTlvlTY.....-...-4
BPECLAL HATARD... ...
{DEGREE OF HAZARD }
G = NO HAZARD .
4 =~ SEVERE HAZARD)

|
i
|

15, RECULATORY INFARNATION rasemeoamaozac=ccxarn

INHALATION MHAZARD. IRRITATION BUBSIDES

"AFTER EXPOSURE CEASES.

REACTS WITH MOQISTURE 7D LIBERATE UOXYGEM

WHICH INITIATES OR PROMCTEB CIM3USTICON

IN OTHER MATERIALS. DECOAMOQSSS TUO RELEASE
QXYGEN.

NEAR BUITABLE PRUTECTIVE EQUIPMENT. AYQID
CONTAMINATION, KEEP MATERIAL DRY., STORE IN
A CLEAN URY PLACA. DU NAOT STORE NEAR OR
EXPOSE TO REAT 3UCH AS 8TEAM PIPES, RADIANT
REATERS, HOT A1R YENTS CR WELDING SPARKS.
AVTID CONTACT HITH REDUGIMNG AGENTS. REACTS
HWITH MCISTURE. IF COMPOUNDED WITH CRGANICSH
CRA CONMBUSTIBLE MATERIAL. HE IURE TO EXCLUDE
NGIATURE. XEEP CONTAINER TiGHTLY CLOSED WHEN
NQT IN USBE. FOR STORALE REQUIREMENTS, REFER TC
THRE NF™A BULLETIN 43A ON THE B8TORAGE OF LI3UID
AND SOLID OXIOIZING NMATERIALS.

IMHESIATELY FLUSH EYE3 AND SKIN WITH PLENTY
OF WATER FOR AT LEAST 15 MINUTES., IF
IRRITATICON OCCURS AND PEZBIBTS: OBTAIN

MEDICAL ATTENTION,

PROPOSITION &5 —~ CALIFORNIA

SAFE DRINKING WATER AND TOXICE ENFORCEMENT
ACT OF 1984 REAUIRES THAT THE GOYERNMHEMNT OF

CALIFURNIA QEVELOP A LIST OF CARCINOGENS{A! AND.

REPRODUCTIVE TOXING(3). N[O PERZIUN3 DOING
BUSINESR SHALL HKNOWINGLY EXPOSE ANY INDIVIDUAL
TO CHEMICALS ON THIS LIST HITHKOUT FIRST CIVING
CLEAR AND REASONABLE WARNING, THIS PRQOUCT
CONTAINE LESE THAN 3 PPM ARBENIC(A)F Q.3 PPN
CHROMIUMCA)Y AND B PPH LEAD(B).

15. BTHER INFORNMATION mmmamSosmns shonm o wem o m g

CALCIUM PEROXIDE IB USED A% A CURING AGEXT

IN CERTAIM RUZBAER COMPQUNMDSE. UOTHER USEZ
INCLUDE BTARCH MODIFICATION, DUOUGH TONDITIONEX.
AND AS AN INGREDIZNT IN DEADORANTI., COSMETICY.
AND DEMNMTRIFIGES.

T3~ O

X

{CONTINUED) PACK O7
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ASTRO PROSUCT COCE #2122
RATZRIAL BARZTS CATA CALCIUM PEARTNIDE $Mc
1 303 -7% -9 -1 o
g V.S./CANADA VERSION EFFECTIVE] R4722/93 PRINTED® 05/232953
|

]
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i

| THE CONTENTS AND FORMAT BF THIS MSDS ARE IN i
| ACCORTANCE WITH OSHA HAZARD COMMUNICATICN AND
l . CANADA®S WORKPLACE HAZARDCUS MATERIAL
! INFORMATION BYSTEM (WHMIS)

i

f
|

e e TN T o e+ e A1 et e = g <
——————— e

PAGE 08

,_.__.w




Innovative Environmental Technoloeies, Inc.

PRODUCT: Liguid Petroleum Dea‘mder-(LPD)

Information |

1

Product Identification

j JATERIAL SAFETY DATA SHEET
l
i

833-721-8283 .

Form: Shightiy Turbid Liguid
Color: Cloudy s
: Oder: Stight
{ XX, H:auardous Insredicnts i
Noce
(xm. Yhysical/Chermical Charucteristics - : : {
Specitic Gravity: 1.0=20.0! g/ml
Water Solubihity: Sciuble
pH of 10% Selution: 8.0=x02
Particie Size: N/A
Moismurs (% Wet W) > 33 3%
[IV. _ ¥ire and Expiosion Hazard |
iash Pont: NA

E
S pecial Fire Fighting Procedures: Self-contzined breathing apparatus

Extioguishing Media: Water
EV. e actlvrty Data [
Stabiiity: Stable '
Iacompatibility: Excessive heat, igrition sources, srong acids, and strong oxidizers
Hazardous Byproducts: Carbon mancxide, carbon dioxide, oxides of sulfur, aldehydss
IHazardous Polyroerization: Will not cecur.
[VI.  Health Hizard Dat :
Eve Coantasi: May cause imritation.
Firat Ald: Flusk with water for at leas 15 minutes. Contact ghysician.
Recowmmendad Precauticns: ~ Safety gogzles. Avoid enclosed eavironment.
Skin Corntact: Exposure may irritate seasitive skins.
Firs: Add: Wash with scap and water. Remove coatamioated clothing
Recommeadsd Precautions: Limit expesure. Use rubber gloves. De not handle product directiy.
Ingestion: May lead to nausea or diarrhea,
First Add: Give cwo glasses of water to dilute product, do oot ieduce vomusing.
Contact physician If coadition persists.
Recommendad Precauticas:  Store in safe place. Aveid splashing.
tef2 Ravised 3700




Arge OIS TIANY ST ST

iy SN v~ Tt
Recommended Precautions
D e L P
T OWICEICA. maznias, AlYAYS wash

General Procactions:

i VIL Storage und Hundling ef Product

Recomunended Storage: Stors la dry arza petween ¢1°F and 1047 F (5° C and 40° C)
Brecavtions tor Handling: ™o dangze Fom handling packaged material. Essure containess remain
_ ) sealed. o :
Wasts Disposal: Uscontaminated spitfages caz be retumed to the comtainer, Product is
' tiodezrudable. Check local and swate zutcority rmt.;::rn::r‘r_\, for diszes
of large quantiiies.

VOO, Biological Hozard Data

The preduce formulation co asists of a range of saturally-cecurcing
grereorganlsas whick are known to be no"—pa!l:og at {o humans,
lvestoek, and agricultura! crops.

Miicrobial Formulation:

Coctains Pseudomonas ce pacia [CAS# 533 32 98-7] (- o
Burkholdiz sp.), Pse c.Om,r,Jyp utida LCAS% §8332-91-2}, Pseudemorcs
aer ""InOJ [CASH# 63533-29-9 L Pseudomonas JSluorescens [CAS# 65332~

|1 TX. Regulatory Information

Al the orgacisms contained hersta are classified as Biosafary Level I, as recognized by the American
type Culrurs Colicction (www.atcears), and Center for Disease contral. BLO: fety level I meuns these

Organisras are pot associated vath h&m or anirmal dissass.

(S

ix. Y{anufecturer's Information

Innovative Environmental Techaoicgies, Iac.

830 Bear Tavern Road

Suiie 308

Ewing, New Jersey 03628

(883) 721-8283, Fax (609) 538-1991
This tdorration s given tn good Sith, based ea xnewledgs tumantly avatable to lanovative avironmentzl Technologics, inc. Nu ksowa relevant
icformatica s e ominsd. The nfarmatioa crovidad is Jeryzed to ceable the uzer o use the peoduct safery. arovaticve Znvucemenil Txhocivgizs,
inc. canncr aceope Hability fr aay loss, injury, o camags which may have isuliad ia misuse 2 the prduct, Whcre the susiamer has conssens, i

recomumetded Loy perfoan their avwn s,
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« . Columbug, GH . Dowiesizen, 25

24 - HOUR EMEAGEINCY ASSISTANCE:

NNOVATIVE ENVIRCNMENTAL TECHNOLOGISS | - 159327218233 ‘
:—lc‘..d_l ReC = 1—50C—4~24-9300
" INNOVATIVE ENVIROY ,,1:.\4 3 ALT CH.\O'._CG z5 '
830 BEAR TAVERN ROAD L ‘
SUITE301 -
T EWING, MNJ 0
vss-ni-sva: S _ .
MI_ID. mﬂmﬂm T PR S

TQAD: ‘-l)-«nd:: BIO l*‘TN -
[ate], .er\ E, q' o

' o CasNumberi T . . 67434 ol
-S-,-no.%;)m(i): : . Cart :u-'\dc C..r"on,' 4lnm:'.e' Ca:b&.’:',.’c.‘ic Az
.Chemicg.l.}_::.n;.lrj:' ,nm‘dc - : et

. Maleeslae Foimular 17 CHMG0 T L
U A ,.Aclcc,l:—"u;nl. A X 07
T Riuzmachim °t:n.;:h:,..‘\(mp,
ER ' 07732230 ,
" Amupenium shazphats, Slarsnanium 'udcogcn rhaaphala, D1;:1 c

. - . an..aniump c.,p‘rte ¥
) _' 'Cn.errl_:zl r.).—‘\ly s Sait AR
- Motecular Fammusa: - (NHg; Hm4 .

T ddalecular Walght: - 43208

3. L v . "._m...s.mmmmu?}

Ca "Num.—l’r :75\‘130_.. IR . : . e —
Syr:q.:g_rm(n).' o Sedium acid ghozphalz ,Sodvum pho-a a‘3 mono»..x.-: So‘c‘.‘uﬁ.ﬁlh_ydn":fg.e}l.
T - - e _....PhOQPhJ:C : . . o, o

",".Chz:miCn!Famlly:'.»‘,.' Losar . -

) Muluclufar Famula: 7 7 ‘NuHEPOA* N . “' T - S S

Malrc tarwc.gn:: T t1as

H: .‘a/ be harmiu! ;r ..m_llowed. May be xr"x!almj to tha skin, eyes and res;ﬁirn:ér‘/ tract. Healad
{al may cause thermal Durns. . o - :

FLA.'.HAABIL!TY: MNan-ca mbust’ible

REACTIITY; Slable

_aQMJ’_I:L_A_Ib HAZARD 1} {:OR‘J c\TIQL{

i

e ' ]:\T(O\/ATWE EW[KO?DEIXT%L”TECE[NOLOG[ES; NG,
PASERERS e rasourse for enviroumana Lpro, sstonals .’fcfng innouative n...rm"u tachnclogees




Tt =
oMY IILE At

fhi ESI[O-..S-IJ"‘[‘/ ioxic, Ceme
‘Dizmmmenivm DPu""n:'a' D]
_ Symgioms may incivde it

inflamaion. Cun'.m“ with he

l‘lrn«' AT .O\« f‘..a

SPEGIAL TOXIC EFEECTS: &

“tha urine,

ezl attantion if Iyl

ciomi.,g Fl ush skin immediately ywi

o water. Pg. CR W thice Tburmal burn

.-"FYz: c:ownr*r Flu,.
'_'shou’d be he

"Ev.. PROTCCT'!D‘J Wear safety gl

N vlens:ns whan wor‘(mg wx.h zm.. s'-b_.tzrc: P.n.'e e/e'

'L.ontact can c-cr'ur

Y ' M PPOTECTIO\'- Waar ir"erruous g’ove"
s pro“ecuvem anah. ara butyl rubbar. AR PR

. .\_“PIR,« TORY PROTECT!O Ncr.e norr".a'.,' rnaed ed Ube MOSH ot mbHA ap"rmnd uqum'nam wmn .
alrborne exposurs limits ace excaer. N ObLl/ !5!- Aa pprc.‘./ndbbr'&a“hlng g‘qulpmentmu

for non -mu;me. and e...erqancy usa,

- ea. ;’“Qel\_EQEE_IL“

'SN‘J Stightly irritating. F:e'pea:r-‘:‘. o

g~ ausa rps,u.a\ory "EC[ iFitadon

hr‘*a\.\.a &XPC
naturaily occur :*.g cbvm"-a( 'n tha bcﬂy [:

'!,“iGEST{O Do aot 1..:1L."e "cr..x’i‘,g.'

T' CT ‘J‘Ja h! ai‘ea of co?‘tac:’
ton pemp_,. Far conqct .w h mal

cL".’ chi af Uraais 51 1..‘,,.\3 —s:'te

ause ’zdbat,..ea‘ el

E.L a

© '\ .
[ad s
<

[ui

)

aierals. May ¢
miting and diarrhaa

ad to dus?t r‘lay bava d: f‘"\.bl‘y

m br ath mg UraaL.a
an ‘end prcdu:“ 7‘ prcrtal"l metz '.: lis

~1 :.’ﬂu iz ex..(e.ed .n

13

1h L.rc'e

_4cold yrater, Jf poss bka'_

ssa5 ar c'lam::al gogg 5 ta pre.:n: cy‘, conm:-_ Do ncz wear contact

theay 11' le

- BO!Lh\G PO!NT . Decor’vpo“es ‘ -
" SPEC IFIC GR AVITY NAa Lo oL e o
MELTING PQINT: 133211 € (* 14 2 F) ) DAP decomposes at185.C (211 F) .
% VOLATILE: NA .
VAPCPR PRESSURE NA.
EVAPQRATION RATE (‘v‘JATE?:*:-ﬂ HA
VAPQR DE me(:—da~1) : NA
VISCOSITY: ' NA - el ' : : ,
DT\OV%'IIVE I:WERO‘DLEHTAL TbCH“sOLOGLES IP{C- A

PAGERCF 4

““erun!f.'-_:!f

n
als 52 iiernative :ecm»a legies”

Iy
?.llj .!‘.h U J‘_’ .'

”TG[Z:.SMI




112
s T U DAPT. 4t
g e e T
‘OCTANGLAY AT‘RPA TITIO.\ COSFRICIENT: . - ND
POURPOINT: - .. Na Co

A-AP.PE_:\F{HNCE;/OJOR Wh.‘.e granules wx'h l.:": ta no o*’or, Arnmon.a odor wr't d»wn
-l Lpan L,.. ﬁ:mc_f; G- : : . .

ELBMABMJ&AOE_QAL

FLASH pomr: CLOUNAT L
AUTOIGNITION TEMERATY R... - ’\m . )

FLAMMABILITY LIMITS IN AIR (% ay VOLUME) LoweER
FL}-\.‘:‘..‘J»«::I' ITY LINITS (N AIR (% 8« v:n_u.-.u UPPER‘

U.,UbUHL FIn n.‘JD EXPL OS]O\I FMKDB Fl.emay produce goiso
\::q:or [r"xu‘aung or taxic substapces r_ﬁaybm:mmd upon thcrmal decam
<hould wear :MSHA/NIOSH apurowd \l.—cv...z.dc:i breathing agpa.razu.z w
prctecu.a equl,ctrram~ Uncont}mmat“"' L'-e . DA :
’ explosive r"'x_<ture ,m_[a\,t ta spon‘\:meou.. domonabon wh

pZ:nc parchlor.c‘ Ot' mt:o.ta fﬂrt'f'mrs Atel evals d t::mpe

STABIL I“’Y/Ierm. ATIB LlTY Stable when alore:d dry ar up to 150 F and atmodphe pre:sure Avmd

) confm_t with s'*cng ox:d.zers ac‘da aA,d bqse.. znd mtrau_.. Decomposa to ammonia, biuret, .N.Ox, CO\-"

H;-\._A DOUb REACTIONS/D‘:COMPOSMlc‘; PRODJCTS Tnsrmal decomposmcn products rmy DL v

hazardous, Urea reacb Wl iy sodium or calcium hy pochlorite to form explosive aitragen mchlond: Dr‘y

" heated with ammonrium nitrate 2 at170d C¢r highar, forms exﬂlo..x'/e_ m cgqamdxm_ D:a'nmomum S
hc:pba.:. v.xfr rehu.t a/:th almh to h.,q.a ammo. [ S .

EML/JB.QAW

. bD!LL oR REL&SE TO TH‘- EN‘a!FLO mlc\IT. MNa spocral PrQCedU’l es are requer-ed Ior c!e&n -up of 'nv '
material. Aveid methods that result i water pollution. Cautian shou)f"be exercised ragarding parsanas]
safety :md exposuﬁ_ to t.. matefxa! as Ja.t erth el:.efmere i this cata shest .7~ ST T T

EMERGEA CY ACT!O;\. iKeep unnecessary peop.e ana{

TWASTE DISPOSAL: This su“stanca, when discarded ar dldposed 0' is not specifically lisied as a
hazardous waste in Fedaral regulatians; howeu.r it could be haxardous ifitis con‘nidernd toxi-:,
~cerrasive, ignitable or raactive accarding to Federal definitions (40 CFR 281).Additianally, it couid ke
cesigpated as haz:.rdo"s aczerdiag to sm‘n ragu.a‘xono This substanca cculd also tEmee a hazardous

I‘E\DV&TWE ENV HiO‘ﬁ‘fII‘_‘i\T‘XL TECH‘{OLOGEb II\C :
PAGEIOF4 " g ’

= rasour rez ,ror L’}‘.J.FOr'.))lEnLCﬁ(an'O,ESS\O wals g2 Rrﬂj i lO‘JCl"‘U-’ "“3 m;.,gv L2

-




and Reauthorizal :'on ActISAR

K .rum ht.:i., sourc: o_.'ggn. tion an_d i

. EMP"’Y CO
o pra,az,_.lonu. S

wasiz ifitis mixad with 67 2ames 0 co '1':. twith a hazardous waste, if such contact ar m.‘,::n: have
occurred, chack 42 CFR 231 1o detl2 fina whatherisis ;1 T‘.CZ:xfu ous wastz! If i 2 hazardous wasie, - F

‘ragulations a3 43 CF;

of this waste ‘mal nr al m us
”al regu’a"or‘a.‘

Tre ranspaciation, s
CO{"\.quﬂL" with all ag

d ha:o ara ‘he ha‘.ard
'Jor 311:’3t2 (~U C" .7

\.AR_F TiTLE i

r‘xhnc"a 2 P,.ard-n}),- Jelayed i{:z_nrd-m—? r
:-.::n.tcw*y if‘a..‘.r:i hQ R AN :

ADZ]’T ONL\L EN‘J’Z‘{O?;&‘Z.\'TA_ ‘L_Gd TO‘\’f I‘JFOR{.’ATLON.V ¥ ner*z r‘k.j b _ p

lo._ I r..glor.a. orqtz: lev/e] that peiain o this rr’:u:,na'

nxof this- -"mduc ara hsxﬂ ch t 9 TaCf\ fnvent ory_
tars liste n st lnm...ary

e sSne
{ ccrr_:;:.one."..s o., h-* pm"u

my closed con"'m"' _coal
compaubres. ;«.cxd co..:xmx.a*ar wnh
rd (ssa'Unusu I Fxre ar)d :xlonor* Ha

HA"DLH‘." DF{A"E S:iore i3 tig

: D O_T. Propcr Shmpmg ‘ua:n.(‘il Cr-R 172_1 31) . A
:0.0.T. ‘Hazard Class (49 CFR 172 101‘ . HA‘
TUNAT

~UNINA Code (43 GFR 172.101) ¥
2ill of L,admg De_.crmuon (42 CFQ 172.20")
‘D.0.T. Labels quuupd (%3 C. R 172 10;) X
DOT P]acard»F‘ quh’?’u S L

&Ja mENTs g,uo ttEA! 15 H 530 INFQ& ﬂAIIDJ&

8i0 lET{l o

;nug.r\“';:_\'*'s . '. Q 3N MQ.—Q :’_‘

Urea ) §7-125 & 10 r—y_yvﬂ (-om) ‘er '~ccm—q as puisance m.&, :
AP S 7734.-94 - 25 LMD L .
MsP S . 75584_"-7» 25 ND :

Ravizian Date: 8 ...ar:h,' asz

r:m"r.::'.! pr




—

- meJLu,BE Y DATA SHEET

23 - HOUR EX

E RGENCY ASSISTANCE:

1.8300.424,530C

'-

% INOV’"'[‘ =
.

4
MT L.—\U!'\‘:[_
~

- 833.721.3283

7]

- -It_:(a,-cufmf.l-‘lmgl.’l_ 34L8 . -

O.BOX572 .
MARTER AVE !

'lzcrmu\_:xl F...'—\h /.

=
=X
fat)

HNOLOGIES =

NI 0b054

: Wd:
.(olu:uhr rL.rr'xUl:l L CH“NiO by

: ~/T:°nﬂ"(~') .
C.’?er"ﬂ.:xl r'.l.’")[l_/
Mo-ccubr.—onm.a . K S
- Molectitn: Walgta: * ¢ 11337
3. "j!.]f;;x;xnrﬂwmigr Ry) : LT
) 'CAS Murmber: [ . aatsas : -
. yr'onfm(.,) A . . . Dley, C)'anoguamcxnc DL
) o Clemleal Famlly:© b Amige L0 T
) '.-lo!ef'uhr:ormu(a - ' ”H;..NCFN}?).‘IHC'."I -

E.E{Q_QL_.. J&Z&S&S&&L&l&i

HCA' i H. May

be hanu ful lf sw:ﬂ.cwed ﬁay ba xrrrtatmg to the °E(§n, cyes snd rasplratery ract Heated

- materia; may causs tncrmal burns.

TEL AR max,_xw Non-combu_,nble

’ REMchvr“{ ;.mbtc

p’aoa!rQI HEA]L I:j EQZE\RD Nr— Ryt

PAGE 1 OF ¢




+

SN S!.rh,,y irritzting. Repeated g7 proloagead skin canaci may cause reddening, iiching and
inflameatdon, Conmet with hieatsd materia) mar cause tharmal bUms.
EYE: Slighty i rrlt::uu- Conm"‘ wm heate =2lerial may cauzs thommal burns.

CANHALATION: A;-./ cause 'e‘)ox.mory t"ac‘ rriRton.

‘SPECIAL TGXC E
naturaily occu'mg ch

"'IC Ll'lﬂt-.

‘E{BS‘T e,’m:"

NGES

EYE CO

. !x»

1oy Sy
Wi

At
Fa i

.anci

’ E‘x’z: PROTE:f"l IO.‘.‘: Wear s._.eb,' g(aybe ‘or cﬁamxc._l goqa[eé to p'evaﬂ* cy”-‘ conmact’ Do r'o' w ear conL
{enses vhen worn‘m with wthr~ '-ubs nr'e. Havt: r:y# waghmg famhtma re"dt(j :\“a.lable wt*err: cyﬂ S

: con tact can oz_cu. .

SKI.\
B0 Lccm've material

\ESPH_A ORY Pr\OTL‘C JON: NOF‘F‘ rorma‘ly necr.nd d_. \lOS or P/‘«.h,’?\.aopra\'ed cqq-

me
airborne exposura limits are cxcwd»d N'O H,",'.SH.« epproved’ bremmnﬁ 2qul pm t r‘.u,,k be availebie

. (’1’/7"1 ‘D.

WMM FO_B_\LE\

¢~

TION:
CONTACT: Wash
i attenticn Wirntation
¢. Flush sxin imme xn.»:l/
Pack with jc2

Exd ..L,fv- ca'*r‘noou'r'lonary
. Get medical

lON‘ Remove affecteg. persoq ..on‘ zource of k__}’;)G sure!

)uTACT;FEuS xrﬂm‘.dm'n{'yl;_
'--'_...oud b» held away ffom eyeball ta ensuce

atlenton.

i PRDTEC I [O,‘\':'\.‘lcar impereious gloves and protecive 'c!otk:ing e prr“. enz skin Conm
acbulyfrubber.. : S L s s e e :

for non-routine anc cmer:,enc,/ us

C

1

EBOIING POINT:

SPECIFIC GRAVITY: .
MELTING POINT:

2 VOLATILE:

VAP‘OR PRESSURE:;
EVAPCRATION RATE (\P"T:R

-3Exn

‘_?/F\PO(-\ DENS3[TY (AIR=1)
JISCOoSITY:

arca of conmet th 3(049.1[; v.hh saan ﬂnd ',-':::r. Lau-us-r clo.h‘..u befuf" reus

“ica, Thermal burns requize immadiate at‘u.ﬁon

he b (’y It:° anend p Od'ir‘u oP p"a'.e.-.n ma mbohsm "r\d is exc et-:q’ 1

pt,r"l“'s Forcomact with molwr: 'adL.r:k, dono tfr,r'{:)/& con .am‘.ahed
viith [arge amounts of co'd waler. l‘po~ Sl'.‘}’F\, ’uom»rgr\ area in _o'c’.

I

th largs amodnts of water far.at least fifice

hprougﬁ‘;_‘insm_g_ Get meqic;il a‘tj:_n_t?g'

susc "*"th'ng is

du’l IC:""' it

Decomgposes |
CNa
‘132652 C ("7'1 -1224 F)
. NA
CNA
‘TA
NA -
NA

=T




B

Y

,’-_"-r:-regula’ions andg CFR 252, 283 and 254 app]y,

Jym — '
.;:.'w.'u_, scrcn-’ x") cala
a

(&)

9 SOLUSINTC N WATER, GMAZS GM Z 25 C Urea 14
' MSP 512
Dicy 4
OCTANOL/WATER PARTITION COZFFICIENT: ND .
PCOUR POINT: T . T NA
' : C UMD -

whes with litde to no odor A..;r’m. iz ocor witl Qavelop

FLASH POINT: R L , NAC .
,ud*ulom JON TEM ._.‘ATJRC' . : Co < NA : ’
 FLAMMABILITY LIMITS IN AIR (% BY VOLUI .15) LOWER: - “"NA : 2
FLAL'.).!AB:L(*Y Ll.dTSl AEF: % "’VO’ U.rh.) UPP:R‘ COONAC .
BASIC FIRSFIGHTING RO"C"UCI'"‘ : Use axti nquxshl..g agent "mt:l‘*l'* for tyoe Df.;L otnding fice.
rlataricl itseif burrw vith grea. dmz L.!L}f. Urx_a becomea shpp / when wel, Guard against faiis.
CUNUSUAL FIRE A "‘(D' OS ON HHZAHDS Cnrc mav o'od ce boiﬁ&do.:.. or irimting gas, fumes or .
apor. frritat r_; or to)n substances may be amited upon thermal decomposition. Expesed tirefighters . .

“"“:‘Ov“d seif-conained t‘rcnh.ng apparatus, with full face mask and fuli

shou d weoar MSHANICSYH -app ‘
- protectlive eqm»,,nmnr_ Unconumminated Urda, #SP and Dicy are not explogica Hz:u_u:c:::. They may ferm -
a2cids {niTig,”

exzlosive mixluras ""b ect t3'sponlaneous demo’mtxon Whe"x co..uar"lm.:ed with -~or*
icate rert! x‘.c:r.,. At ::.eva‘ed tcmp-‘..ra’ure d*y Uraa may e.m. anm om_ MMatUran |
'hau-*o s $olution of Urea a2 clevited Pr—mc_ra’u.w'

FLI'I“; "‘\.uO.n?F\Tl lL_]TY Smb"’ “: en

rbUAROOUo RcACTIO\S/DECOMPOSlTIO“l PF‘ODUCTS Thcrmal decomposmon oroducts rray | be
“hzzardous. Urex reacts with sodium or calcium hypoch(ome to farm explosive mitrogen olch Iorlua Ric
hc;.t..d wiith 'mmonin.'r‘. m:rate 110 Cor hxgher forms epro 1ve mtroguamd'ne. : : ’

ELWMAIIQL. : |

SPILL OR RELEASE TO THE ENVIR INMENT: Mo ,.pPCL,.J pror‘ef't.re r"'r"q ired for clean-up of this”

EN
ma’ eddi. Avold me;"\ods thotresultin wassr palivticn. Caution should ke exer "'ed reg arding parsorazs!’
I::iy and exXposure ta Lh :xt r:al as sn.t forth eL,ew.';erg. in this d:n.a sh 2t - . o : AR

EMMERGE YmCT}O‘ r<-=ep u necessary ppopre away

VIASTE DISPOSAL: This sub 'mncu wne‘n diswd&d ar di po*ed of, 1s not °pecmcal ¥ hbt:d asz
hazerdous wa:rte in Federal regula'rons however it coutd be hazardous ifitis considered woxic, '
carrosive, ignitable ar reactive’ according to Federal definitions (40 CFR 251). Additionally, it couid be
ch_,m—u..r_d as hazardous 2ccording to state regulations. This substance could also became 2 hazardous
wazte ifitis mixed with or comes in contact with a harardous waste 1f such contact or mixing h.ne

occurred, chack 40 CFR 251 ta detarmine whather itis a h:L."”'Odo wase. [fitis a hazardous wasia,




biari st emenar e dnzy mm eyl D
sRILIREN ..A.—.i. ow CInoul ‘_;’_ el

NFORMATION: Listed hars

nd Reautiorization Acr (SARA) Section 311312 {40 CFR 373:

rr*ad ate Hazor C—Q -Dalayed Haxard-ne-rire
v|r‘ . L.‘a Ir \_,.r__ N -

ADDlT.’CNAL E."-J‘."XRON?.'.E.‘JTAL REGULATARY '\ oY v: Thers may te szeciilc regulatons at the
(ecai, regional or state lavel that pertain to this matz Eal_ ;

on the TSCA Iaventory. ]
Canadian DSL lnveniory.

ot

c llzr.ted
e listad on the

4’.' comgonenis of this proc‘u
AL corr::cncn 25 of this product

Hg.’_\;_Q' !&G AMD STORAGE JMFOR MA _T'Q.si';

a
ar

wielf ventilaled ara2a away

Ty Pum ot

ein ag‘*z’f/ closed coatainers in caql, dry, tsalaisg,
on aad incompzatblas. Avoid connmmqr on with otn:r “IOO‘*’I“)‘B materias’
osion ha*hrd {sac Unu:ual Fu"t. n;ﬂ,Eprc xcn Haz‘*rd ectisn).

HAN!’"’L_I"’”."STO
‘rgrn hao!
_uu.[ ey

.’pro‘du‘ctlre due. Do '1ot req“ &

‘:fr*pr, comamers m 2y conta

p )—v‘. " . rse

.v NA .l‘
CNAC
s NA

ohxppmg mama (43 cF R 172.'101}
lusCCR‘I? 1.101)
172.404) ¢ T

' D.O 'T ' f’rocar
D,0.T. Hazard Cla
..N/m’;« Cods (43

»x\

Bill of Lading Descripion (49 CFR 172.202) .'

. D.OT. La
D. O-x . Pt

ards R°qu.rx.d

bhels Required (43 CFR 172. 101)

'_:n!ouz_:w:) RAF’}D
CMNA
nA

LBL.:.&EDLEM&.ALQ__EALTE{ HAI’ARQ (NFoamgI{Q.

| _F.,_Q,‘,!Pr’).‘,":v\,”r,’-‘ cag_:[:[.m:\r:n‘ T | BXPQAURE Y c.ﬁ«gq.g:; )
Urea COSTS13-3 7 - “‘0 123044 .'(3 (Loﬁl TLY (A/‘G H)A as nul:z:::o: duzt
MsP 73E3-35-7 P C 10 mgE TLVITWAR (A G.‘ }. x mutsanos duR
Doy ABT8E-5 2 " ND ’

- Pevizion Date: 23 January, 1399

= Not Applicable
= Mc Dam

».7
PASTZ 2 CF £ .

A T

e el
e —
s - . - i . A ' B

. — X O g

Lo




NT

d

o]

(=]

{

AY

penns T
foPany DS

o

18]
)

25602

7
H

21

-

47

{/RJST,

tm

s}

* s
d -
ide

DETOXX

i

RQUS

<
o

\
38

RZACT DA
I
/oydroge

f

MSDS

o
~

Fu

/S

0]

CU

.chess.comell.e

FWONTY

S

v

Jat



ey . i1 ' !
53] m o) ! ) 1,
N €3 ) 0 +4
[ (K e 9] [iH t S £re
[ b rt 1t =1 - (@) L Hp) ~ -4
12 (6] ! fro C o Pl o o . m "
(¥ H o : a 5] ~ m o}
+1 ) te i) 9] A 18] ] £
e Ne tn .. A w0 2] a4 [ =3
%) fel 0 K f 7 o} b1
g] b |9 h Xy 97 Y] 1}
et} [} P t) [aN] (%] 1 a1 -1
1§ $uy &) o m IR 3
N 0 = §ed Q e, £,
2 Ul 2 Ky ] £~ o o ,
b £ 8] 1%} .: 0 D 3 n
-t hel -3 T X3 3] [ 2] < Q
n RY oy £ T 5 Q 2 (3N fre
Ir] h R [ 10 ] fr1 4] H e
3} . 1] s bl * H] s R A ' ,m s
3] M fry [ [0 0. 1] Q 7 Q 1 -
m g (1 . ", D] L 7 [\ o, o] 11 o~
4 > 3] hH % R ’ 1:} 4] 5] £ r
[s ) Q 5! o “w) ", . 01 11 ) bt o
€) rh ¢ mm 0 &) . U ‘0 9] ! X
oy »d n ' 0 A QU 0 A " *
[US 0 i Ll [STERERR 1) 9] al €4 %] ; @,
-t () [} o ~ [} Yy (13 & n_m <]
P (18 (&) ~ . -t ~ vl = = o
X 7 9 . O i 4] | %] A z . Xyl
44 (@} s~ . £ ~— Qe o) . D (28]
[N (e } ) ol p ~ BX] s . i1 e
Ly O o i &) (& 3] Q -l 31 Ee
e} & AN T [ s e oo [ ht m (¢ i
. [Cr 3T 0 e} > [ ] Et n Qg &) 05 34 i ha
. ) ;o ) fe2 9] ~ Do, ) ] [\ TR o3 I ~
) o O Z P Y 1 19 nQ 1 o} n m o
_w v 0 D Bt = O U 2] \ 4
. (] g (8] -t € w0 L] pert ot [#] [24] oy et
lis] {d n Y3 et el orel o O D o w 4 Q (D] o~
vl o Do o> b =0 = ) Fo0Y f~ SR P ]
9 jR] m Gl O O 1T 3] oY) ' o
€t e Toed Ptogeg (SIS H_ - o 2 (4] o~ 0 [
tn 2 o eI 3 [2 3] oh L A, 1 : i i 6143
; i) ) Motti 0w al 1 85 oo ul Bl 0D "
. Bt 3 0 (G2 O m n 1A {1 ) 5 o1y Qo -
= k3 & ~N QO [l ] Q o > fa - o oo R e
P 9] g ©de hY EC mm O % W ot ~ cv o
. @] . g ol Kyl A [E] . Fr e . A rrlkcd 1= Z L ¢4
- > hH VB LR S I T B W S S B L B [ RS O | [ 1 o0 Wn
5 v B D % { b7 boel ity 0 | S b 1O 1 g2 v 3y 3
tae = [ N ARSI [} S N S D2 1 1mO | o O 1 O [ RN B VA A 1,
I 3 1l P20 1m0 D e g [ IR G B S A £ ] [ ] tr] T
i [} O ) [ I i B 75 W T ! fg 5 & vy BRI BN 1 (IR @ A Q
O 72 1IN UNe e | Qg |41, { 1 - € & [ ta [ 1ot O s
5 o 32 L@ LM J ! I L e ' L Q § =
< @] te} (G| O W e Ot 1 | 1§ IR | [ W A i
- A Q 1ot Yy G 1 ! 1 1 Qi) [ ! | o]
N 9] n R TR N SO N ] ! | $ et { [ ENA -1
1 [eX (SRS A T S -V O I t 1 § ~ ot i (LR A ]
ot i 0 [ ST (A N S BT, [ \ t | O X 1 in ! f 1 0
g =01 I A L T 1 ! 1 O [ i ] ! o
ta 4 ~ ORI S AR G N 1 1 1 O EE] 1 1 f i
I (0] O aY 1o v Q | i i ! Or ge ol i 1 1 i1
' [ R K A AT S« AR | 1 } f D | i t n 13
o 1 o 1 0l ] ! 1 L R § | ) "
[ I 1oy ] (a3 1 } 1 N U ! [ -rf
— | [ IS I | ! | | SO NI ! oo A
N 9] t | SRS B ! ! § | [ i [
] Lty | Pt = i 1 1 a ua | il w 5]
fre e, ' [ S N B TR A 1 | | moar Goo 1 foal o
o, (RS I Peto ) 1 1 ] e g b et f i 8]
b . ! ! O] o 1 ] i B s 1 I oes i 42
Q ! | L oetn 4 1 1 | t N I TR, I ) (YR
Y e ! [ I T 1 | 1 a T Yt ! ot 4 <
1 o I By HO | ! | f R e | 1 §omorow
a ! s 1o } 1 I [ Ikl [ | [ [ e
-~ 1 I = A 1 1 1 ! b 1= i [ [ SR

YCIOZEn _Teroxi

SIMSDS/E

—-

\

afe

adu/

La

COTT.

1

MYV .CESS.

J

i/

jads

1+



-
2

o
=)
. o
s .\Um
) N
© A/ﬁ
B}
(O] .
. 5 = . .
Vo [¢ I EH gy
< [ PR MO
e Ty 1% I [ 4
m 4 O ] £ Q
I [V} =0 o 1) D
= S %3] jeh BN OO RN
£ ~ W gy M
Ire Lt [SAN I Mu mV t
4 ¢ gl il
O = m.,._ W M n/u Mo NG
W )b oQ OGS I} ]
= e & N, s £ . Se )
I 1 T . SRS
a1 [ Y] I8 [ vy SO0
:\“ R g REES) O Qn T~ ot
= Ee =3 Y D A 2 Q sy i
I I -1 | SR S0 P m i o
0y [ I m 17, -f A - (el N AR
[T . fie 10 {11 3¢ I ‘0 - 3 1 I ) 1 F1 0cqa 1
n IR =t ! TR OIS B T ; I st o S =
i ) 1] “ RHE q ) ooty i i j i WM o k3
A or o ¢t Ny h [ MO { I f AR A o
o) [«] 1s? Yt ) i 1 m [V H [ o mn B
7] o> O i oME AL ) } ] [
frr O - - WO Mo I | 1 hi o
» O n o 1 o0 waz _ I = I o
2 f 248 _ Um~N " tD i f o0 o
5} 0 5! i AR RS A I ¥ O] v
[ed = : ! s f1l ) i ] \ 1oEf O L] Du
3 i ] AR N 1 I I b .
X 11 I WLl fe B U oA | it e m
s [ W~ e [ I fe o g
~ . 43 £ [l ﬁ_ [e IR HE &
= P @ECT = omor | | fin I
N B GiOX 0 it o= 4
i 1 MEZ HOW et s Y
" b ] 5 O = o LRI | &
! O i i H oo N { e &
ot L b I &) (O o ot o o3y 3
[o 25 3 o Q a1 f noey o1 D
. ' X F [ T O o 0 [ONUIER] %)
7 & ! =0 0 L e AR o e
$ 1 QNS AT o 1 %] |34 o >
() hd - Wn = o 6t 1 o v <0 .ﬂ
5 [%2] b te » ol a; enf b 0y 0 ] vy > o
mo- Mt WU & o % @ £ 13
i ) Eros 34 01 B o 1 & Bl bl [ o
0, [ (<2 B = Q v SR t-1 . %) oar s oue L
T g & in A O R M ol < AR S E 5
£ . ) tn [ Qi 1 4 W I w1 3
a L (AT S] P T noe 8] -
' an &) Q0 M ful a £t ] 0
! . I R ) o N il )
b1 (o3} R X ¢} I =
(& DA [ ~ Il v
o BOREC N [ = i b
£ Yl gl w <] .f : [ 3
Q RNt -t | te n 1l 9
o QPN o o LK = 4 A
e SR D e Q i O o n
Q (o] ef 1 [ I e I \m
fer OYe i o £, o0 B .
o gz i <A D
el oA QM0 &1 a; oo ~
el 4] (G2 i 1 i I V| Wn
X 31 TR R A ¥ U | N ; 8
d [ p] :u “oenN u I vooq et ol =
o 1w ey [s RN oy o X
L B I O Y T R ] m~A00 Y [ A =
SR YN B LR SIS I Y 2 W ok =
b et man At g ¢ Mmoo E
0t oty Uy i 11 -l ot
cOo -t O8O ) i o fee Lo .01




e ——— e S
T N S —————
. oy
. (en]
<
I
——t
0] v m . . u A
. r [EUN) . 39 .
PN 1t [N L] . . . ,
- Nt oy () . - . . B
Q [SIRVAT X oA oy
Ny (A o~ . < p Pl
oy (11 e e : : 1) ) 11 Q.
— o ot Ny . : N ] Froy
. - ol 5 0 oo
[h LIRSS A IR ~ [ &) O v My
1 [ v fer Q a, 1 I el
K NH e N (@} fr1 B O ] ey
(9] (3 v (o] QBRG]
48 o1, ) i~ U] NIEONON
e %! i - e i P TR
ted 4+ 1 i [N (@] ~ L]
Ied iy o £t bt £ 4 v
£9 L) my e Y [ VLS Dot
H e 3 et £ _‘d U1, .
O 1) w o o al G
10z o m 3] B A )
r " hh (52 (G2 [ s
ot Y2 SRS i it -4 [N ORe) I i H i f
1o ) : Pl 1 I
[ [GE . - [YRVES RS || . [ i i
N -l c . 113 00 T, (T, I 1% It
0 €2 . o - o0 Lo 1 [ f
oy oo : ) ;Q ~~ Et i i h
(9] Uy Gl 1 “m v o i f ! o
. [ A [} 4] :m 1Y) X 1 [ L ) R
1 AT D | I W = & 0 et I i I i i1 e
2 " | N i 7 QX ", e, ! ! g 1 1 2N
By "o ) [ R A A ~ i H 7o i o
[ - I I = PABOI TR O] I [ 1 1 -1
EH B | i I ot AT 6l 13 [ ) [ 7=
rly . [aeRt e} | I I £ R S 1 Q] i | i I o
&g et i 1 | [ = [SIRZISS 2 [ [ bl 3 e .
@ I L ; i i [®] . B N3 1 [ i [ e frs
t-t b 1 @) ~ S lm -t | 1 1 LI e O
v ! [ WEEIL QO [ i 1 11 e
n o ) ] ) oy OB S | [ ! i [ 3 . m
1 | )i Q -y OW [ 1 | 1 3 o o) (&)
) an g I 0 8] PR q § 3 B Il & ”n O
£t f €¢ U} (11 (D W i I i i | - ™
' I [ g0 A i i i ] o 2] o
el [ i L1 T+ 9 { I . i If e (7, 1
A | ! OO Vo 1 ! o~ ) o
| 1 M~ 0 U . M r HE! HI 1 (U] o
" | i 0 T 0 i [ 1 1 Q -
0 Y i) ] Uom o ﬁ U a [ 1 rn o aQ i1d !
@ U v | [ el 2y ] 0 O (0 Nt g g9 it ke <
_ o N I e} [T IRV {3 o (| [ 3 A «Q
1 W Q l ) B B I s TR o4f ¢ IO i 0 bt w .
0o [T A | [ [EHES I A ~ I k-4 1 2 ] [ o4 (e
| @ [P ] 1 O QU o R T | [ f2] ;i -
O XIS R S % 0rMmOw 0N LA~ | A S S b M 1l 2}
o Bt 0 ! N BN R B el 1 Q ] I | ] [
0ot oy e [EE G I = IR P IS & - i 4ol i 4 Q o
i 0 [ [T bR v eed [ Tooi 1o 1 i) [ =] A3
i Wm0 f SR B B | % d 7 [ T ] [l e .
N et f, TS| f a0 0o [ m_ 1o o i 0 ZV o . &
o DOl fosd o A0 [T A I O a. oA 8
oo 7R (] Ul b sl 1 1 Wl B 8] > U .
ot U T Al 60 Boar oy CAON - I I > Uoam o n
B LTI FO T e o B & S Bk LT O a e n i
LV Bt g 3 A U0 B O et oa ) t oo [N m 00t O ooy o, =
a3 o 1 [T R O A A & I ] I [ n g0 m IR RIS RUIRT s
3 O N > e N 1 19 1 NIl od Al amiddaigoa g h
~ e 2P LD b ] M M) M v oo, i o SUE Y owr g g b et AR 5 >
-1 IR LI AN AN B SR SRR O I B I ) 1 [ N ol G o3 e Qo IS IBRL S
I~ Seoaf o=l w) Flb | el el 0oy \m Q o l [/ WA I B o= g | 1YY 4 Do N oA o
oo S/ B PO A I P el 2y U g i et d b a | 0 x a0 o 1ol ot =
ot . A I it iy 1O Il I [ I vy 4-00 J vt v 0L o~
oo | Lo T B U B S I K R R I I f o ) g o [ A T RO e ¢ T U e MO A w3
o> U R AV S I D K YR S I OO | Qo th LIRS S S T RS NG B <A WS R M) “h
o > O e t i 72 I I N B B I IO I S I E RN GO Y} 7
o a3 et i (48 1 3 54 ) MZEZd 1ol 8O0 i dond Uy e T &




H
gk

7y

oy
I3
5]
vl
Iy .
(3}
()
"
3] 1)
, " Ql
REEET mh el
T (33
) -1
.l e i)
R 12} A
U] < (3
fte ~

£
PRI T X'
ur g O s

WvCT
HEZ,
Y

QR CONTUN

CH2ON

-

10

a2

ements of

25

kY

jal=dvg-3u) 9t

ny

i

de.h

drogen_peroxi

3

/MSDS/hy

afet

Hedw/S

a
<.

/wanw.chess.corn

h
'~

I

—




faad

ORC L SAS ATA SHEET

AR E PP AR T E AR SR AR AT N R R P AR AL AR E L E RN AL F R IR R R E TR N ALK AL T AP PR ARk m S U RAE %A 88X RA :

SECTIONAZ 1 - ¥IATERIAL IDENTTFICATION _
R e b R A R L T L R e LT LT YT

SUPPLIER:

i0L1 Caliz Somibra

San'Clement=, CA 92673

Tek 945-386-5000

[ S S Ay



Exhibit D



BYOo

*das "joag

“das “Byp fam
Husd

awy Bugg
Apmis sjdwes
Buibbnid

‘das *duion

Boy spequa

sulRNM 1ay0

mklﬁ/ﬁi A/ \.,4 ./,rE no>_muom
. ¥

w \\.VA _ xed
4 . .@ : - euoyd

A
i

(01$ 1O %G PUE 0G$ §0 %01) 05°S$ PPE ‘0gg JO sEo ue 104 .oaemxm o
omw 13A0 Junowle ay) 10} e\om pue 0G4 1541 8y} Jo) %01 ppe '06¢$ Buipesaxs siaplo Jod,

Junousy

J12pdo sed gg°0$ abreyd wnwiuy ..x.ow ppe 'sabieyo Suiddys

SIOUVHO WLIOL

P 500 BulAdoo jejo).
Yoea 05°0$ / S133ys 8|buUIS

yoea gg'L$/ m._,mmzm pexe) Jo/pue sboj jo mtmu
(4 000'g 4aA0) oo.mﬁ\ sBoj [eajshydoss

(4 000'9 ©) dn) yoea 00°g$ / SBof eoisAydoss)
SIOUVHO ONIAOD -

_agquinu J3pJo NYO

J——

Rioi.. o

oy e J2dwinu 92loAul SOSES

i3

~uossad up”

m|{m| sequnu | ses) swey flap Jjojeledo o) S L
52| mueg . : : : :
g5 -
s aL letu-3
L]
Hew

& . SHHVINTY

suoyd

umoy




A ‘SALES INVOICE
TLLINOIS STATE GEOLOGICAL SURVEY o - Invoice No.124051

Natural Resources Building ’ f T
615 E. Peabody Dr., Champaign, IL 61820-6964 : ta oL
(217) 333-4747 .

Billing Address
Clayton Group Services

Shippins M

CLAENN KLB - | 18T CLASS/UPS 1. {7/3/2001 $2.50

T : B Deéscription : T .
4 4 0| CRU SHEETS . Photocopied Single Sheets - - $0.50 . $2,00

Subtotal $2.00
Payment due upon receipt of invoice —
Return invoice copy with remittance Ship/Handling $0.50
Remittance payable to : ’ — -
IMinois State Geological Survey Total $2.50
Amount Received
Comments | _ ‘ ' Minois Départment of Natural Resources

PURCHASER

Gl




pI-T2
/Run')l;lj 19
Seop)

ity ‘WATERM"\H | 'Countl:y - De kALB

3

Section lQ’ Twp. No 3 8 H ‘ ) Range 4 E .

- 29 NE
Location (in feet from section corner) N !‘959 M. of SE Corper

Owner V'..”qﬁ'f- of Woterman Sed copy © of CAuthonty Jomes LOV"T. WWSUDf

ansiysIS 6= 7
Contractor. Tronk F Morse : Address W"Tefmar) Il
Date drilled__'7°% ' Flev above sea level top of well 820 + <°DDM. jround Jex
7
Depth T?— _
Log Wﬂf«r-'bearl'n;rf-p?fo\/"'{ Sff‘zﬁ’ﬂ)rf) . ﬂ&x,xa.¢tiﬂ%é;j TS (,’/73 .
Were drill cuttings saved LS Where filed___2?
Size hole____GiL__ It reduced ‘where and. how much\;

Casmg record G Plpt. Wﬁb [© C’f A-19- C‘q\ff"') Mark ”0 '8 Slst Screen at potfon

.4 2Wect measoremat when pump was removed-
Dlstance to water When not pump1ng'°°ﬂ4 "HE; 24 Gabrs e )nistance to water is 46 on_Sct: 14, 1946

feet-after pumpmg at . Bo G. P. M. for_ Confmuroas (“/c})nlev)cnl Plpc.) hours
Reference pomt for above measurements PU")D bouse "

Type of pumpCOOKGir). 14 Shge Torbmc __Distance to Q;glf&er 50 Of 4 0. ﬂuwed @lomnp\m
Length of &b‘hﬂgr '66 in. __ i ._Length of suction pipe below e-)?l-z-na-e Horm '
Leng‘th stroke’: SN .Speed A e

Hours used per day_.8 °TPTﬂ5ctﬂ' Type of power Electric -

Rating of motor ’I/'L i P — | Rating of‘pump in G P. VM delivers 807pn aqau;s‘?‘43#pr05:

Can followmg be-measured : (1) Static water IeveL MNo (a |l'l< n°7’ 'W/cicu} o 00!‘*5’745)

(2) Pumplng level _ No - — : (3) Discharge No

(4) Inﬂuence ‘on other wells None

; : af Boqpny, oh
Temperature of water_ D1 - _____Was water sample collected from Tapon dlscb OfP‘Jmp oftr8

Date S&PT 29, 1947, . Effect of water.on meters, hot water

coils, etc LUW‘- Iren_Conteqt, Stains ’Dbf“(?‘.o bowls ond couses Conswerob/r_ Gorroslnr) .

Date of Analysis : : : Analysis No._____} 5 ;‘1) o
(3]

Recorder V ,Z écé B
7 pso-iy

2807-22617 12 <3po : Date

i




phe7as
(Rt

1y e

wd\ \)2.

New WeLL (Lzmegrm> o X@’ ’ 7
e | - | M w v
City WOTermaf) . - | _ : County D<_ Kalb -
Section 16 . Twp. No._ 38 N Range. 9 E
AN 0, S jes53 NE

Location (in feet from section corner) 3‘4“@}‘{ o223 W.of 5:5 Cornet

Owner. VIHuqe_ of Waterman  Send copy of (Authority James_Lovig, W W2 Sopt

analysis fc —>

Contlraci:or\c,J B Miller Ar'l’ea'::\on Wvll {Address ‘ Woforyﬁqn, Il
Date drilled 3"',01' 1946 e | __Flev. above sea level top of well_S2o & ("/S°°Pﬂlbx-_7rb0hd v
13 ™ - T S s -
Depth doo Ls/vu;ctum@% R G/ 7 g
C Wofw-bcam;q

Log‘sb""' and qraM o- Ac Shale 40~ 57 Grovo( 51~ 80 Shale. 8o~ l?—l leosfooc_ l?-'L—375' Si)al<_375 35’5

Lxmos'hnc. 385—400‘

Were drill cuttings saved Mes » Where filed 3.G.5,
Size hole__ |9 19 If reduced, where and how much Note
. B ' .
Casing record_I10w. Dipe ©-J2Z4 N X .
?;ﬁ W aepf ' ;i:_% ’ 113 on Mey 2B AT aTFerlbre 1ESY
Distance to water when not pumpmg__:,o{_*,,ﬂhﬂ\i?{w,mgystance to water is__| 15 FF en Sepragat
feet after:-.pumpmg at_____ 165y S _G. P. M. for__.._ ?‘5;/r-c hours. - :
Reference point for above measurements PUMD b‘lSL < ._f'i
- P4
Type of pump Peerfess Torbine - Ho 33867 ® _ Distance to e&ﬁéer ;? @ = £
g /é [ | bowl 2 5 [?
Length of Length of suction pipe below ef,cl-mde N E S
Length stroke ' Speed___ E, 3
R P ey
Hours used per-day ] dorV}g Sommer 1947 Type of power E)wmé, : § {i
. : ) < =X
Rating of motor. 5 1#P - _Rating of pump in G. P. M ’65?Pm Q%m&‘f' 45 % press. f:’: z
o : =z
Can following be--_-measured' (1) Static Water level Nes b‘/ ’57 awr | “16 Q

(2) Pumping level Yes by ’57 airlwe (3) Dlscharge No.
(4) Influence on other wyel]s : H.é')&
Temperature of watér S1°F : | : Was water sample ;ollectedf_rom]‘_bp utpﬂ;piﬂr_aimh-@165Wf
Date_. Se?T- 9. 1947 _ Eﬂ’eét of water on meters, hot water
coils, etc._Keorted o have less irp 1'75 an__dmiff wd. -
Date of Analysis__ Analysis No LA O ‘E M
: Recorder /Q/—f é«% R
2807-22017 12 B> . - Date ‘ﬁﬁ/\zﬂ /947 : : '

/f)l/ﬂl‘l




City___ Waterman - County - _DeKalb

Section____15 —_Twp. No.__38N Range__ 4E

chation (in feet from section corner) _%N,_ﬁaﬂ_'_}l,.&i corner -

Owner Village Well No, 3 —Authority__Paul [.eiﬂ;-ii :

Contractor___Wehling . Address ‘ R

| | - gz

Date drilled_0Oct. 1963 _Elev. above sea level top 32?7?”;., - ‘8‘9‘8‘“ =

Depth____400'  epvadae, Qe R TS c,(Aoq |

Log dolomite - | i

Were drill cuttings saved yes ' Where filed SGS - Naperville

Size hole 12" _0-108' If reduced, where and how much_11_3/4"__108-400"

Casing record .12"' 0-108" | '

Distance to water ‘When not pumping 32! Distance to water is:

feet after pﬁmpi_ng at LQO: __ G.P. M. ‘for 6. hou_rs;.
~ Reference pdint for above méasurerﬁents___-__t_o_g of casing, 2' above LSD '

‘Type of pump__test turbine ’ bistaﬁce to cylinder

Length of cylinder - Length of suction pipe below cylinder________

Length stroke__ ‘ Speed_ |

Hours used per day B : Type of power

Rating of mofor : | Rating of pump in G. P. M

Can foilowing be measured: (1) Static water levél }

(2) Pumping level (3) Discharge

(4) Iﬁﬂuence bn other wells )

Temperature of water_._ 52.0°F —Was water sample collected_ yesqu.t

Date 10-21-63 ' Effect of wéter on meters, hot water

coils, ete _ . _ _ |

Date csf Analysis ' - Analysis N;,‘ 161461 |

A Rec(;rder /s/ Roberf T S;anﬁ

2807-22617 12 p- Date Oct. 21, 1963




ILLINOIS GEOLOGICAL SURVEY, URBANA

Strata Thicknueas Top Bottom

13

Clay and gravel - ' - 38
Shale - : 8 { 70
Gravel ' : 23
Shale ) : 90
Sandy gravel 100
Limestone ' '

Hole Size: 12" 0-400'
3 Casing = 12" 0-108'
R @ﬁ‘@ﬁ%}* Static water level 40'
. Drawdown water level 7
190 gallons per minute in 6 hours

Permit issued October 1963. Location |
~ given as 40C'N line, 600'W line of NW : ' A . :

e Stratigraphic picks by JDT & DRK -
».0%:\ ) ‘;{‘:% } W ‘l\‘ Galena
M E\\ TR Platteville

SRR 3 . .

\: \

.
.

A
S. S. # 45592

Rec'd from Naperville

No Envelope
Wehling ™ell Works

Village of Waterman . no. 3
October, 1963 coUNTY No. 024

SOMPANY
FARM
DATE DRILLED
AUTHORITY o

. [~ L
ZLEVATION /8@( g1 =t _ :
~OCATION 2200' S line, 600" W line of Sw

COUNTY nTrte e






