
Ms. Betty G. Lavis (HSR W-6J) 
Project Manager 

ROY F. WESTON , INC. 
THREE HAWTHORN PARKWAY, SUITE 400 
VERNON HILLS, ILLINOIS 60061 
708-918-4000 

U.S. Environmental Protection Agency 
77 West Jackson Blvd. 
Chicago, Illinois 60604-3590 

Re: Revised Pages of Test Plan - Phase I Treatability 
Study of Bioslurry Treatment Technology 
Moss-American Site - Milwaukee, WI. 

Dear Ms. Lavis: 

1 September 1992 

Roy F. Weston, Inc. (WESTON@), on behalf of the settling defendant, Kerr-McGee 
Chemical Corporation (KMCC), is hereby transmitting revisions to the above-referenced test 
plan . These revisions, presented in the format of highlighted revised pages, have been 
prepared in response to U.S. EPA's letter of 3 August 1992 and our group meeting of 13 
August 1992. 

We believe these revisions address each of the technical issues raised by the review 
comments, except for the U.S. EPA/WDNR comment related to manifesting of the 
treatability samples. It is WESTON's understanding that the treatability study samples 
designated for transport to IT Corporation and Bergmann USA Laboratories are not 
required to be manifested for the following reasons: 

• The samples are being collected and transported for the sole purpose of 
conducting treatability studies. 

• The samples are being collected and prepared for transportation by the 
sample collector (WESTON). 

• Approximately 100 lbs. of each soil sample type will be packaged and labeled 
in a DOT type-17C, 20-gallon steel drum. 

• Chain of custody documentation will be prepared and accompany each 
sample. 

• A common commercial carrier (Consolidated Freightways, Inc., Federal 
Express Corp., etc.) will be utilized to transport the samples. 
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• The Bergmann USA and IT Corp. Laboratories are licensed with their 
respective state agencies, or have obtained the necessary exemptions for 
conducting the treatability studies. 

• All waste residues and unused samples will be returned from the laboratory 
to the Moss-American site. 

The requirements of the State of Wisconsin NR 605 Regulations, dated February 1991 (see 
enclosed) appear to confirm our understanding as being correct. On this basis, we request 
that the Agency provide further clarification and/or direction on this matter. Your 
immediate attention to this issue is requested, as we will be proceeding to the field on 14 
September 1992 to collect and prepare the treatability study samples for shipment. 

GJD/KSS/lh 
Enclosures 

Very truly yours, 

ROY F. WESTON, INC. 

~~ 
Gary J. Deigan 
Senior Project Manager 

Kurt S. Stimpson 
Project Director 

cc: Mr. Mark Krippel, Project Manager 
Kerr-McGee Chemical Corporation 
798 Factory St. 
P.O. Box 548 
West Chicago, IL 60186 

Mr. George B. Rice 
Kerr-McGee Chemical Corporation 
P.O. Box 25861 
Oklahoma City, Oklahoma 73125 
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Ms. Betty G. Lavis 
U.S. EPA 

Mr. Richard Meserve 
Covington & Burling 
1201 Pennsylvania Avenue N.W. 
P.O. Box 7566 
Washington, D.C. 20044 

Regional Counsel ( 1 copy) 

-3-

Attn: Moss-American Site Coordinator (5CS) 
U.S. Environmental Protection Agency 
77 West Jackson Boulevard 
Chicago, IL 60604 

Assistant Attorney General ( 1 copy) 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. Box 7611 
Ben Franklin Station 
Washington, D.C. 20044 
Ref. D.J. #90-11-2-590 

Section Chief (3 copies) 
Environmental Response and Repair Section 
Bureau of Solid and Hazardous Waste Management 
Department of Natural Resources 
101 S. Webster Street 
P.O. Box 7921 
Madison, WI 53707-7921 

Mr. Jim Schmidt (2 copies) 
Department of Natural Resources 
Southeast District Office 
P.O. Box 12436 
Milwaukee, WI 53212 

K Brown, IT Corp 
R. Traver, Bergmann USA 
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4. Except as provided in subd. 5, it is 
gene tcid from the treatment, etoragc or 
di1 1 of a ha:rardou.s waste, includin, 
any s dge, spill residue, ash, emission 
cont, dUSl or leachate, and it is a wu1e 
which listed under s. NR 605.09, con­
tains a astc listed under s. N R 605.09, or 
is dori from a waste listed under ,. NR 
605.09, a it bas not boon excluded UD• 

dcr 1. Nit 605.10. · · 

5. It is a waste pfokle liquor ,Judie 
derived fr the lime 11tabilitation treat-
ment o( a t pickle liquor from the iron 
and steel in stry fallin,s under ihe st.ind• 
ard indu1tr' classification (SIC) codes 
331 and 332. nd th11 sludge exhibits one 
or more of the haracteristi~s of hazardous 
waste identifi in s. NR. 605.08. 

Note: JC was pickle liquor sludge de-
rived from the Ii stabmzatioo treatment 
of spent pickle uor Crom the iron and 
steel industry fal g under SJC code, 331 
and 332 does not isplay one or more of 
the cbaractcristj ot hazardous waste 
identified In s. N 605.08, iL is not 13 
hazardous waste. 

6. It is a mixture 1 

waste and a hazard 
in s. Nil 60S.09 solcl bccalllC it exhibits 
one or more of the ch actcristic., of haz• 
ardous waste identified in s. N R (;05.08, 
"nlc,;s the rc1Svltant mu. ure no longer Cit· 
hibit.5 any charactcris of hazardous 
waste .identified in &. NR 5.08. 

Note: The process of 
mrdou1 aolid wute and a. 
may require a license und~h. NR 680 
for hazardous wasu lrcatm t. 

(2) A solid waste which i" 1(lt cKcludcd 
rrom regulation under s. S 605.0S ()) 
bcc:omer. a bazardo"i. wa11lc en any of 
the following eve.nu QCtur: 

(a) In the cue of a was.le Ii,;; 
605.09, whm the waate first 
listing description in ,. NR 605. 

(b) In the aiee of a mixture \,f solid 
waste and one or more listed haprdo111 
wastes, when a hamrdous waste Ii.st 
NR 605.09 is first added to th 
waste. 

(c) In the case of any other solid 
including a solid waste millture, wbel\ the 
WHte exhibits any or the ChlU"actcrillics 
identified ins. NR 605.o&. 

(3) A hazardous wa&te aball rcmain\a 
hazardous waste unless and until it; 
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(1) longer exhibits any of the char- 5. Ditcarded wood or wood produces 
acterutic& hazardo11a wa,u identified which £all th!; teat for the characteristic or 
ia s. NR «.s. r EP toxicity given in•· NR 6OS.08 (.5) and 

(b) In the case o waste which is listed are not a hazardous waste for afly other 
under s. NR 605.09, tains & wasto roason, if the wo.c;te i5 pncratod by per• 
listed under s. NR 605. , sons who utilize anenical-trcaled wood 
from a waste listed WJdcr 11. 605.09, and wood products for the intcttded end 
the waste is excluded u.nclcr s. NR use of these matoriala. 

(c) l1 no ~onger a solid wa!lte. 6. Polychlorinated biphcnyls (PCBs) 
NR 605.05 Exem,clom. (1) Exemp- n:gulated under c~."NR 157. 

tions. (a) The following materials arc: ek- 7. Fly uh wa&te, bottom ash waste, slag 
eluded from rc1ulation. as hazardous waate and flue ps cmiaa.ion control wuLC 
wastes: · · generated primarily from the combustion 

I. Household waste. including afl or the or coal or Olh~ foliil fuels. 
following: R. Drilliq fluids, produced waters, and 

a. Waste that has been collected, tra:u- other wastes associated with the explora­
poned, S\Ored, treated disposed, recovered . tioD, development or production or crude 
orreu,ed, except if the hazardous waste in oil, natural gas or genthermal energy. 
this stream is 11eparatcd add accumulated 9. Waste1 which fail the test for the 
ror later lrcatmenl, storage or·dfsposal by characteristic of EP toxicity bec,.usc chro­
a person other than a member of the mium i$ prc:scnt or are listed ia s. NR 
household where the *&Ste ls scnen.ted. 60S.09 due to the p~ncc of chromium. 

b. Waste accurnula~ by a municipal- which do not fail the test ror the c:b1&rac­
ity (or S days or legs in a clean sweep teri\tic or EP toxicity for any otller con• 
program as defined in s. NR. 187 .OJ (I). ,tituont or arc not listed due to the preh­
This exclu£ion for clean swcop proarams cncc or any other conslitueni. and which 
does not apply to the household waste do not fail the test for any other character• 
upon its removal from the accumulation iscic. if it is shown by a waste generator or 
area ror further management. wutc generators ~t: 

Note: The accumulaticn, treatment, a. The chromium in the waste is exclu-
storagc and disposal or household was&es s.ivdy or nearly eadu$ivcly trivalent chrc; 
which are not excluded under this para- mium'· ud · ' 
graph are Rubjc,ct to regulation under c;b1. b. The waste is eenerated from an in• 
NR 600 lO 68S. . . . dustrial process wbii:h uaed trivalent chro-

2. Waite _th~t 1~ treated, stored, dis• mium exclusively, or nearly c:xclusivdy, 
posed or oth~~w1se nw~gcd by .a. rcsour~ .ind the process doea not scneratc bouva, 
recovery facility ~~nagmg mun1c1pal soltd lent chromium; and 
waste, 1f such fe.c,lny: . . 

a. Receives and burns only: c. The ~IIStc IS tr~t:3lly an~ frequently 
I) Household v.aste. and mnnaged m non-o1t1d1zmg e11vJronment11. 
2) Sclid wa&te from commercial or in- I 0. SJ.!Cci.lic wastes which meet lhc 

dustrial sources that does not contain haz- standard sn subc!. 8., as Ions as they do noi 
ardous wtlstc· and fail the test for the chilnwtcrinil.: or EP 

b. Does not accept baza,dous waste arid toxicity, and d~ ~ot fail the ICSl for any 
the owner or operator of the facility has other charactcr1su1.: arc: 
C11tablisbed contractual requirements or a. Chrome (blue) trimmings generalc:d 
other appropriate nntificatinn nr ins~- by the followina subcategories of the 
tion i,rocedurcs to 11ssurc that haza..rdous loather taMing and finishing indu~try: 
wute is not recei¥Cd at or burned in the hair pulp/chrome tan/retan/wet llnisb; 
facility: · hair save/chrome tan/retan/wet finish; 

3, Cement kiln dmt waste. retan/wet finish; no bcamho1uc; through• 
4. Solid wastes generated by any or the the-blue; and shcarlina: 

following and which arc returned to the b. Chrome (blue} llhavinp generau:d hy 
soils as fertilizers: the following wbcategories or the h::ather 

a, The &rowing and harvesting of agri- l.annin& 1tnd linbhing industry; hair 
cultural crops. pulp/chrome tatt/rctanj wet finiah: 

b. The raisins or animals, including ani• retar,/wct 6ni11b; no bcamhou1e; througb-
mal manures. the-blue; and aheartins. 

Environment Repotllff 291' 
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c. Ruffins dut generatod by the follow­
ing aubcateaorica of the leather tauins 
and 6nilhina industry: hair pulp/chrome 
tan/rct.art/wet finiah; laair aavo/cbromc 
11n/rctan/wct 611ish; rct.an/wct finish; no 
beamhouse; ud throup-tht..-bl11e. 

d. Sower seNC1niq1 pnor■tcd by tbo 
following 111bcat111orle1 ot the Jcatller tan· 
ning an.d tiftitlling induatry: hair pulp/ 
chrome 11n/rcta11/wet finish; hair sava/ 
chrome taza/retan/wc, finish; rc&an/wo& 
fini.1b: no bcamhouse~ 1hrouglHbe-blue; 
and 11hcarling. 

e. Wastewater treatment sludges gener­
ated by the followins subcategories of the 
leather tanniq and finishing indllltry. 
hair pulp/chrome u.o/retan/wet finish; 
hair save/c:hrome tan/ re~n/wet finish; 
retan/wet fuuab: no beamhouse; tbrough­
tho-bl11e~ and shcarlina. 

r. Wastewater treatment sludgei sener• 
ated by the following subcateaories of the 
leather tanning and firu5hing industry. 
hair pulp/chrome tan/retan/wet finish; 
hair ave/chrome tan/retan/wet liniAh; 
aod tbrough-the,,bluc. 

g. Wwe scrap leather from the leather 
tanning industry, tJie shoe manufacturing 
industry and other leather product manu­
facturin1 indu~tries. 

h. Wastewater 'treatment sludge11 fmm 
the production of' titanium dioxide pig• 
ment using chromium-bearing OfCS by the 
chloride process. 

11. Mining overburden returned to the 
mine 11ite. 

12. Solid waste from the extract.ion, 
bcnc6c:iation and processing of ores and 
minerals, including coaL pbosi,hatc rod: 
and the overburden r,om the mining of 
uranium ore, 

14. By-products exhibiting a cbarac:ter­
bltic or hazardoll5 wast: that are re­
claimed and complies with pars. (c) and 
(d). 

N•te: Thia exclusion does not apply to 
listed by produc:11 included in &. NR. 
60S.09. 

Is. Domestic sewaac. 
16. Any mi11ture of domestic sewage 

a.rid other wastes that peasa Ufrough a 
sewer system to a publ.iclyowncd treat­
-mcnt works for treatment. "Domestic 
sewage" mean. 1anU"MLCld nniuiry wastes 
that pan tbro111h a ■ewer ,yncm. 

(b) The following ha1.ardous wastes arc 
not subject lo the requirements of cha. NR 
610 to 68S when they are recycled and if 

the 8CJICtator complies IWith p&r&. (c) and or ■pcc:ula&ivoly .accumulaccd ■re hazarcl­
(d): . oua waate and,ball be manaacd in accord-
. 1.. Scrap metal that ia· .. lcaitimatdy .re- ancc with au the requirements 9[ ,dw. N R 

mn=rcd or reGlaimod. . , 600 to 685. .. .. .;-,:.·• 
·· 2. Industrial ethyl alcohol lhat i• leaiti• (l) Generation- of wute in -product or 
mately rec:cwered or reclailned. excepi raw mat·uial unita. A baurdous wuto. 
that; . whJch. ii 1uerated in a ·product or niw 
• a. A pcnoa inidatina a .thipmenL tar material atorage tank, a prodaet or raw 

leaitimat~ reoovory or reclamatioq in a material vehicle, ri.ilraad Crcipt car, voa­
forcign c:owury, and any intermediary ar- sel, a prodllc:t or raw material pipeline, er 
raoaina for tbc shipment. aball cmnply in a marwracturin1 proceas unit or an 
with the requirements applicable to a pri- a1SOCiatad noo-wut~lrcatment manufao­
mary 011poncr ill SL NR 615.12(1) (a), (j) luring urilt, ia nol $'llbjc1.:t to rtg1ilalion 
l. to 4., 6. and 7 ., and (t) lo (n), export under chll. NR. 600 to 685 until it ellilS I.be 
the materWs only .upon consent of the unit in whicb it was ge11eratad, unlcu the 
receiving c:ouotry ■nd c:onfornuag with the unit is- a aw-race impouodmcnt or unlcs5 
EPA acknowlcd8Jllcnt or consent, and pr<> tbc hazardow wute remains. in the unit 
vide a copy of the P...PA aclcnowled,mcat more than 90 days af'tcr the unit uues to 
of c:onsent for the shiptnent to the trans- be operated for menuract11riq, or for stor­
portc:r tra111portms I.be shipment for age or transportation of product or raw 
e11:port: materials. In accordance with 1. Nil 

b. Transporters transporting a &hipmcnt 615.0S (4) (a) 4., lho date upon which 
for export may oot aQCCpt a 1hipment ir each period t>r accumulation begins dtu 
the ttansa,orc.er tnows the ~hipmcnt docs the u11it ceues to be operated for manu­
not conform to the EPA aclcnowlcdgmc:nt . fac:&urin1, or for storase or transportation 
of consent, 1hall ensure that a cgpy ol the or product or raw matcriala, shall be clear­
EPA ackoowlcd,Bment or coosent accom- ly _markec! and visible for inspection on 
panics the 11hipn,cnt and 11halt ensure that each uniL 
it is deliftred to the facility designated by (3) Samples. (a) Except as provided in 
lhc person inltlatl.Jlg·tbc shipment: par. (b), a sample of solid waste or a 

(c) Oenerators of wa.stes that ar~ ex• sample or water, aoil or air which is c:ol­
cluded under pa.rs. (a) 12. and (b) shall lected for the sole J>Ul'PO'C of lci;ting to 
demonstrate, at the department's request, determine its characteristics or composi­
compliancc with the terms of the e11clu- lion is not subjea to regulation under (jbs. 
sion, by providing the followin, NR 600 to 6115 when the: sample is being: 
information: I. Tran,ported to a laboratory fOJ'. the 

l. The name, location Md addras of purpme of testing; 
the rccyclin~ f~cility: 2. Transported back to the sample col-

2. A desetaptaon or tbc waste,_ hszardoua lcctor after tatins; 
W■ste numbc_r and was~e ~uanhty; 3. Stored by the &ample oollcc1or before 

_3. A detailed deacrapuon or _the recy- transport to a laboralory for testing; 
cling process and how the w11te 11 uaed as . . 
an ingredient in the prOCIIIS; 4. Stored 1~ a labotalor)' before tcsta~1; 

4. A dernon111ration that there is a mar- 5- Stored . in. a laboratory after testing 
ket OJ' disposition of the waste: and but before 1t .u; returned lo the 1,arnplc 

Note: All eumple of a demomtntion of collectot: or . . 
a market or diaposition would be a eoc,. 6. Sto~ temporanly m the laboratory 
tract showing the recydin1 facilicy UICI after tc,ung (or a r;pcc:1fic: purpose. 
the rccyc"'ble waste material u an ingre- Note: An example of a ,pecific purpo&e 
dient i1 a production proca1. would be S\Oraac until conclusioa of a 

S. Documentation that the recycling fa• mun cue or cnrorc:erncnt action where 
cility has the necessary eqwpment to ron- further testillg of the sample may be 
d~ tJie recyclio, activity. necessary. 

(d) The exclusions ineludc:d in pars. (a) (b) In order lo qiaallfy for thG .cump,-
12. and (b) do not apply to wastes that are tion in par. (a)J. and 2., a sample collector 
used io a manner constituting disposal or shipping samples to a laboratory and a 
speculativlll)' accumulated. Wagle$ thaai laboratory returning samples to ~ sample 
arc used in a manoc:r constituting disposal collector shall: 

8-,30.11 f\Jl)fiSMd by THE BUREAU OF NA110NAL AFFAIRS. IHC .• Washington. D.C. 200G7 2915 



SE1'; 81:rW) f. \ifbTO:\, J~(. 

1351:0804 

I. Comply witb DOT, U.S. postal ser­
vice (U$PS) or any other applleable ship­
piq rcq11iremenu: or 

2. Comply with tJie roilowins require­
mentt., if the sample collector determines 
that DOT. USPS or other ahippios re• 
quircmenta do not apply w lhc shipment 
of the ■ample: 

a. Assure lbat the followina inlormalio:i 
acc:ompanies the sample: the ■ample col~ 
lector•s name, mailing addl'Cllll and tele­
a,honc number: the laboratory name, ad­
dress and telephone number; the quantity 
of the sample; the date or shipment; and a 
description of the sample; and 

b. Pactage the sample so tbal it does 
not leak. s,pill or vaporize from ita 
packaging. 

(c) This exemption docs not apply if the 
laboratory determines lhat tbc waste is 
hazardous but the laboratory no longer 
mceti. 11111 or the wnditions ~111.lcd in par. 
(a). 

► (4) Tratabillty studies samples. (a) Ea• 
► Qept 1£1 provid~ in par. (b), petllODS who 

gClloratc or collect sample■ tor the purpose 
or <:OJ1d11cting treata1>ility nudics arc nol 
sub~ to any requirement o(ch!. NR 610 
to 699 when: 

I . The sample is being coll~ and 
prepared for transportation by the gencr• 
ator or sample collector; 

2. The ample is being accumulated or 
atored by the 1cnerator or a.ample Q)Jlector 
prior to transportation to a laboratory or 
tcatins facility; 

3. The sample iJ being transported to 
the laborat01y or teatins facility (or the 
p\lrpoiC of conductina a trc&tability study; 
or 

4. Tbe ■ample shipment is o.c:companicd 
by a manifest, accordinS to the require• 
mcntli oh. NR 615.08. 

Cb) The eitcrnption in par. (1) is 11pplica• 
bJe to samples of haz.ardollS waste being 
collected and shipped for the purpoac of 
conducting trcatability studies it: 

I. The generitor or sample collector 
uaa in treatability studies no more tlian 
1000 q of any non-acute hazardous 
wane, 1 kg of acute hazardous waste, or 
250 kg or soi11, watu or deliri1 C()nlaJni­
natecf with acute hazardou waste for each 
proc:e.u being evaluated for each g~erat­
ed -..te AtTeam: 

2. The mus of each sample 1hipment 
docs not exceed l 000 kg of non-ecutc: 
hazardous waue, I kg or acute ha1.ardou1 
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waate or 250 kg or soill, water or debriJ 
contaminated with acute hazardoWI waste; 

3. The sample i11 packaged so that it 
doc:• not leak. spill or Yaporlte from tba 
pactaae duting 11hipment and meet tile 
followi111 requirements: 

a. Tbe transportation of each sample 
1hipmont complia-with ell. NR 620, U.S. 
Depanmcnt of Transportation (DOT). 
l/ .S. Postal Service ( USPS) and any other 
applicable shipping requirement; . 

b. II the DOT, USPS or other shipping 
requirements do not apply to the ,hipment 
of the sample. the following information 
must accompany tbe sample; 

I) ·The name, mailing address artd tele­
phone number of che originator of the 
sample; 

2) The, nomc, address and telephone 
numbc: of the facility that will pcrtorm 
the trcatability study: 

3) The quantity of the sample;· 
4) The do.te of shipment: and 
S) A descriptiona of the sample, includ• 

ina its EPA hazardous waste number. 
4. The 11amplc is shipped to a labor&tury 

or testillg facility which: 
a. Is exempt under a. NR 605.0.S(S); 
b. Has an opcratin1 license, interim li­

cense, Yariancc or · w&ivcr from the 
department; 

c. Is shipped to an out~f..atate laboro.to­
ry or facility that ha11 an apr,licable e:1t• 
emption, operating liccnso, interim license, 
"ariance or waiv~r wliich haa ~1 granlccl 
by EPA or an aulhorizcd s&al.e; and 

S. The genernt0r or sample collector 
maint11.ins th~ following rccoi:ds for a peri­
od cndina 3 ycan after c:omplction of the 
treatability stlldy: 

a. Copies of the manifen and any other 
required shipping documenu: 

b. A copy of the cantract with the facil• 
lty conducting the treat.ability study; allcl 

c. Documentation showing: 
1) The amount ol waste shipped under 

this c.emption; 
2) The Mme, address and £PA identifi­

cation inunber or the laboratory or testin11 
facility that received the waste; 

l) The dale that the shipm,mt was 
made:; and 

4) Wheth~r or not unused samples and 
rcaiducs were rcturood to the generator. 

6. The generator reporu the infonna­
tion required under subd. S.c. in its annual 
report. 

liinwlronment Reporter 
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(c) l. The department may grant re­
quest■., on a caso-by-c:ase basi1, ror quanti­
ty limit. in excosa of tho■e spocifiod in par. 
(b) I .• for up to tin additional 500 le.A of 
110A-11cu~ hatardci.1A waste, l k3 of acute 
baurdaus wast~ and 2SO kg of soils. wucr 
and debris contaminated with acute haz. 
ardous waste:. to COllduct further treatabi­
lity study CYal1M11ion wbcn: 

a. There has been an cq11ipmcnt or mo­
chanical failure during the condtict of a 
treatability study; 

b. There is a nted to verify the result8 or 
a previously conducted lreatability study; 

c. There i1 a need to study and anal)'2,C 
alternative techniques within a prcvioW1ly 
cYaluatcd trc111mcnt proccts; OT 

d. There is a need to do further tval114tioo 
of an ongoing lrcatability study to determine 
final specifu:ations for ue&tmenl, 

2. The additional quaftlities allowed arc 
aubject to all the provisiom in sub. (4)(a) 
and (b)2. to 6. 

l. The generator or sample collector 
shall apply to the department and provide 
tbc following information: 

a. The rcuon why the 11cnerator or 
sample: collector requires an additional 
quantity or sample for the treatability 
study evaluation and the amount needed; 

b. Documentation accountins for aU 
samples of hazardous waste Crom the 
waste strCl:lnt which have been sent for or 
undergQnc treatabiHty s.tudies including; 

I) The date each prevlgus sample rrom 
the waste stream was shipped; 

2) . The quaritity or each previous 
shipment; . 

l) Tl1e 111.horatnry nr testing facility ~ 
which it was shipped; 

4) What treatability study processes 
were conducted on each sample shipped, 
and 

S} A summary of the rcsulu cf each 
treatability study. 

c. A dacription of the tech.nicaJ modifi­
cations or change in specification that 
shall be evaluated and the cxpcetcd 
results: 

d If further study is being required due 
to equipment or mechanical failure, infor­
mation conc:emins the reason for the fail­
uro or brcalcdowo and wha1 pr«edurcs or 
equipment improvements have been made 
to J)l'Otc:ct against rurlher brealc.:fowns: and 

c. Other 1nrorm11tion that lhc dcpar1-
ment C011Siders necessary. 
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1361:0605 WISCONSIN WASTE IDENTIFICATION RULES 

(.S) Samplcll undergoin1 trcatabllity 
studiel 11 laboratories and tatinl facili­
lioa. Samples WJdcrSOirlJI tn:atability nud­
ie1 and tile laboratory or testing facility 
conduct.ins trutability studic:I, to the ex• 
tent the: f11cilitie1 are DOt otherwise subject 
to the requircmco,s of cha. N R 600 to NR 
685, arc IICJI 111bjcct to any reqwrement of 
dts. NR 600 to NR 685 if the c:onditiona . 
of pars. (a) to (k) arc mcL. A mobilo 
trca&mcnt unit rnay qualify u a tcatina 
facility 11ubject to pan. (a) to (k). Where a 
sroup or mobile treatment units arc locat• 
ed at the IIU'IIC lite, lhe limitations spcci• 
fied in pars. (a.) to (Jc) apply to the e11tirc 
aroup or mobile treatment. units ool.loctive­
ly as ir the group were ooe mobile treat· 
ment unit. 

(a) No lcsa than 45 days before, con­
diac::ting treaca.btllty stl&dles, the faelllty 
shaU notify the department, in writiq. 
that it intends to cxmduct traatability 1tud­
ica under thii; i;ulllCCtion. 

(b) T~ laboratory or testi111 faeility 
conducting the treatabilily .nady lhall 
bave &n EPA identification num~. 

(c) No more than a total of 250 kg of 
"aa received" buardous waste is 111bject 
to initiation of treatment in all treatability 
stlldim in say ■m,lo clay. ••As roeeived" 
waste rcf crs to the waste as n:ccivcd in the 
shipment from the senerator or sample 
col11c:lor. 

(d) Tbc quantity of "as r~ived" bu, 
ardous waste stored al the racility for the 
purpose of evaluation in trcatability 1tud• 
ics docs not exceed 1000 t,, the total or 
wbich may include 500 ta of soils, water 
or debris contaminated whli acu~ hau.rd­
ous wute or 1 q of acute hazardous 
waste. Tbis quantity limitation does not 
include: 

I. Treatability study raidues~ and 
2. Treatment materials, includina non­

hazardous solid waste. added to •·u re• 
Q:ivcd" huardo11s wute. 

(c) No more than 90 days have clap11ed 
since the treatabU1ty 111.1dy for tbe wnplc 
was c:omplcted. or no more tban one year 
has elapsed IUlCC the scncrator or aample 
collector allippcd ,he sample to the labora­
tory or testing facility, wbic:.bover date 
fir1t occurs. 

(f') The trcatability study dou DOt in­
voJ\le the placement or bazardoue waltc on 
the land or open burning of haurdou1 
wuac. 

(B) The facility maintaJns rccotds for l 
years foUowing completion of eacb 1tudy 
that ■how c:ompli&nee witb the treatmenl 
rate limits aod the ltOC'IISC tl01c and quan• 
tity limits. The following 1pc:cinc informa• 
tion ■hall be included for each treatabiliay 
study conducted: 

I. The~. addrcaa and EPA identifi• 
cation number of the generator or 1ample 
collector of eadl waste ,ample; . 

2. The date the 1bipmont wu rec:oived; 
3. The quantity of wute accepted: 
4. Tbc quantity of "as received" waste 

in storage each day; 
5. The elate lbe tteatmc1u study wu 

initiaced and the amount of .. as reecivccl" 
waste introduced lo treatment each day; 

6. Tho date the treat.ability 1tudy was 
aioducted; 

7. TIie date any unused umplc or resi­
dues generated from the treatability study 
were rclumcd to the SCDcrator or llllmple 
ccllecaor or, if sent to a desiautcd facility. 
the name or the facility "nd the P.PA 
identification number, 

(h) TIie facility keeps, OTHitc, a copy of 
the treatability 1tudy contract and ship­
ping papcra usociated with the tran■porl 
or lreatabutty atudy samples to alld from 
the facility for a period eadina 3 years 
from the completion date for each 1reata• 
bility study. 

(i) The facility preparea aad 111bmits a 
report ta the department by Man:h lS of 
each year tbat c,timatcli ~ number of 
1tudiea and amount of waste ex.pec\.Cd to 
bo uaed in treatability atudi• during tho 
c:urrcnt year and includes the followina 
information for · the prcviollS calcodar 
year: 

I. The name, addrcas and EPA identifi­
cation number of tbc fad.lily conducling 
the treatability studies: 

2. The t)'J)CI, by procca, ot trc■tability 
11udics oonducted: 

3. nc names and acldrcssts of persons 
ror wbom 1ludie1 have been condllCtcd, 
i11ch1di111 their EPA identification 
numbcn. 

4. The total quantity of waste in storage 
each day; 

S. The quantity and tYJ)II of waste llub­
jectcd to tn:atabili,y 1t11dics; 

~. When eacb treatability study was 
condi&Oled; 

7. The final ditJ><N,ition of rcaiduu and 
unuaed sample from each treatability 
atudy. 

0) The facility determines whet.her &ny 
unused sample or reaiducs generated by 
tbe trc1tability study are hazardous wutc 
UDdcr 1. NR 60.S.07 and, if ■o, are subject 
to cbi. NR 600 to NR 685. unleu the 
re.siduea and Uftotod aamplc-£ are returned 
to tho aample originator under the s. NR 
60.5.05(4) exemption. 

(It) The facility notifies the department, 
by letter, whCG the facility i, no looser 
planning fo conduct any treatability stl&d• 
ic, at the 1ite. 

NR 605.06 Re1ic111eS of llllzanloa■ waste 
I■ C!lllpty c:oaalaen. ( l) Any hazardous 
wute that is remainins in either an empty 
container or an inner liner removed from 
an empty container. that moet the criteria 
in 111b. (3), ('4) or (5), is not subject to 
regulation Wldar cha. NR 600 to 68S. 

(2) Any hazardous waste in either a 
contidncr that is nol empty or an inner 
liner removed from a container that is not 
empty, u specified in 1ub. (3) to (S), u. 
subjc:ct to rogulation undc:r c:ht. NR 600 to 
685. 

(3) A <:ontainer or an inner liner re­
moved from a container that bas held eny 
hai.ardo111 wute. e1ccpt a waste that i, a 
cocnprc:ascd 111 or that is liatecl as an 
&C\l\C u;i:ardou, waste in '· NR 60S.09 
(2) (a), table II or (b). aable m. or identi· 
lied in table IV s. NR 605.09 (l) (b), is 
empty if all WUte& have been removed 
that can be removed using the pr&Cliccs 
commonly employed to remove materials 
from that type of eont11iner; and 

Note: Examples or commonly employed 
practices wou.ld be pouring, pumpin, and 
upirating 

(a) No mere than 2.5 cc:ntimcters {one 
inch) of residue remain, 011 the bottom of 
the coatainer or inner liner, or 

(b) No raore than 3% by weight of the 
total capacily of the container remains in 
lbc contaiur or uincr liner ii the: container 
i11 lea than or equal to I 10 gallons in size. 
or 

(c) No more tban 0.3~ by weight or the 
total capacity of ttae container rema..ins in 
the container or inner liner if the container 
ii 1rea1er than I JO gallons io sir.c. 

(4) A coatainer that ha held a hazard­
ous wuic that is a eomprcsscd gas is 
empty when the prelSUr-e in the coinaincr 
approaches a&mospbcric prcs.,uii:. 

(S) A container or an inner liner re­
moved from a container that hall held an 
acute hamrdous waste lilted in s. NR 

a-ao..a1 PUlllaheCI b,- THE BUREAU OF NI.TIONAL AffAIAS, INC-, WnhiogtOn, D.C. 20037 2917 



TABLE 5 
Batch Slurry Study Sampling and Analysis Schedule 

Treatment Analysis 

No. 1-6 

PAH BTX TOC N&P DO pH TS vs Micro 

Aqueous 100 50ml 10 ml 20 ml 1 ml' --
ml 

Slurry 20 ml -- 10 ml 

Solids 20 g 10 g 

Total 

PAH - Polycyclic aromatic hydrocarbons TS - Total solids 
BTX - Benzene-toluene-xylene ml - milliliter 
TOC - Total organic carbon g - grams 
N&P - Ammoniacal nitrogen and ortho-phosphate VS - Volatile solids 
DO - Dissolved oxygen Micro - Microbial enumerations 

Moss-American Site 
Test Plan - Bioslurry Treatability 
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Revision: 0 

Volume 
Removed Frequency 

370 ml 3/Treatment 

30 ml 3/Treatment 

3/Treatment 

400ml 

'iMffilmfiif,®.hi-tlffiltfflttM:.Jtt.1,_,,.;Mf;'.1-1,li.iM!t#=~tw.~t=_.,::W.fffiiMffliilllii~w.oHt.Ntw.Bf.Y-d®.t.e.e.fiid 
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Analyses 

TOC_,_ 

PAH 
BTX 

Ammoniacal Nitrogen 
Ortho-Phosphate 

TSNS 
Plate Counts 
Air Sampling 

pH 
Oxygen 

,.~mr~r:m 
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TABLE 10 
Analytical Methods 

Method 

BAC SOP 

Moss-American Site 
Test Plan- Bioslurry Treatability 
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Revision: 0 

lfifflif.I._\i§!f!]! 
Modified EPA Method 8310 
Modified EPA Method 8020 

Standard Method 4500-NH3 F 
Standard Method 4500-P E 
Standard Method 2540 G 

BAC SOP 
EPA Method 18/NIOSH Method 5506 

GtaAi,aF" Metl:lei, 4 6QQ M.!.-.e @l.1~!~§91 
Modified, galvanic cell 

AU'NtHII-, 
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4.0 Experimental Design and Procedures 

The test material employed in the batch and bioslurry reactor studies will be collected from 

the Moss-American site. Two samples will be collected, with one composite soil sample 

containing carcinogenic polycyclic aromatic hydrocarbons (CPAH) in the range of 300 to 600 

milligrams per kilogram (mg/kg) and one sample containing CPAH in the range of 1,000 to 

1,500 mg/kg. .Initial characterization of the samples will be conducted immediately following 

sample collection. Test parameters will include bulk density, particle size distribution, 

porosity, moisture, liquid/plastic limits, pH, total organic carbon (TOC), and total 

l~tf:iifflflp~ and polyeyelie &Iomatie hydroeftff>OBS (PAH) @llffllfl-degrading microbial 
populations. 

4.1 Sample Procurement 

The two composite soil samples will be shipped to IT Corporation's (IT) Biotechnology 

Applications Center (BAC) via a fiie.iie.d eertified, commercial carrier. Approximately 75 

pounds (lb) of each soil sample will be collected for the execution of the treatability testing; 

total soil mass required is approximately 150 lb. Appropriate shipping documentation 

presented in Appendix A will accompany all samples sent to the BAC. All samples will be 

shipped to the following address: 

IT Corporation 
Biotechnology Applications Center 
9041 Executive Park Drive, Suite 309 
Knoxville, Tennessee 37923 
Attention: Kandi Brown 

Following the receipt of the soil, the containers will be visually inspected and sample 

volumes recorded. All samples received at the BAC are automatically logged into a sample 

tracking system and given independent sample identification numbers. All treatability study 
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samples will be refrigerated at 4°C. The operating temperature of the refrigeration unit is 

maintained at 4°C, with this temperature being verified biweekly. 

Once receipt of the samples has been properly documented, a representative composite of the 

two samples will be prepared. Equal volumes (by weight) of both soil samples will be 

composited in ventilated hoods and thoroughly mixed. Mixing will be accomplished 

manually. Following composition, 500 grams (g) of the composite will be submitted to the 

analytical laboratory for analysis. Analysis will include bulk density, particle size 

distribution, porosity, moisture, liquid/plastic limits, pH, TOC, and total - and 

pelyeyeHe &feffl&tie ltydree&fflofts (PAH) l,ffii--degrading microbial populations. All 

volumes of soil removed from the composited fraction will be logged on Sample Collection 

Logs (Appendix B). The remaining volume of composited soil will stored at 4°C. 

4.2 Batch Slurry Testing 

The batch slurry study will be performed for 6 weeks. The six treatments described in Table 

3 will be evaluated during the batch study. As stated in Chapter 3.0, the objective of this 

study is to determine the impact of solids loading on operation, provide supporting data for 

bioslurry reactor operation, and establish preliminary substrate utilization rates. 

Treatments 1 and 2 are nutrient- and oxygen-amended treatments containing 20 percent 

contaminated solids. Treatments 3 and 4 are also nutrient- and oxygen-amended treatments 

evaluating a 30 percent solids loading. Treatments 5 and 6 will serve as the biologically 

inhibited controls for the study; analysis of these treatments will be used to determine abiotic 

losses of target compounds from the treatments. Biologically inhibited controls will be 

established through the addition of 250 to 500 milligrams per liter (mg/L) of mercuric 

chloride. Treatments 1 and 2, 3 and 4, and 5 and 6 are duplicates. l!f:iJl!tl@!Mt■.!:::!@ 

-J-~IEilata~llll¥J.IIIMIWI 

The batch study will be conducted in sterile, glass, sealed, I-liter (L) bottles. The sample 

collection port on the containers consists of Teflon™ tubing inserted through a Teflon™ 

stepper lj positioned in the neck of the bottle. Sample collection port connections will be 
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sealed using Viton 0-rings and leak tested before the initiation of the study. Samples will be 

withdrawn through the Teflon™ tubing using a gas-tight syringe. Hydrocarbon-free air will 

be introduced into the treatments following sample collection in order to prevent the creation 

of a vacuum. 

111,::,11.u1::11.1utM.J.:::tq1-a!R1:::-t;'9gjjf@llltlm[ltifffllUl@mgU§ 
-:::■:::-1u1umwU1w.1rni1tati.•M@1&1•fflll,:,r..,1.11,m1w:-t~f 
D.i.1J?Jmi4,::fitiffifiiUJ=lffilllklfliijmf.i:,:alltfqj,wtJ.iWlMmmjtiffli#ffi'lla'tffii§li\is 
i@iigi.JAmrAi-rS.~xtlfflffi.m&i::5MliiWhitiiil1§UVilRP-timiaj.fi:J.tm;r}9deiiijy:::and 
Piii1::,.,,w,ac.1:E.tW,Wtii.,::-::::{qtf-MUllitWJU.:;!1i:lfi.ffllf.:::mti.1.i.ililttP 
B.1:\i1Pmmlffli1t-§!1iif4.Uif.iltU§:; .. 8ittli.iilqt-

1'ii.1'mee.t:f.6i::~g::::aeqlffil,~o.m:ffi.i.tPJi.Htg$.,o.i[;1¥ut;;fja;V111i@n1m91hi=:q 
compltiso.a:1oftPiBtUtc.e.Ofllii)J::-:,:m,ip)Mto.flffljle.:;-Jjit))ffle,:JjiihtltUdy. 
~iiiilii;:§1:l&f:-illtffliUlfi.BI-ftlffii:~iiirlil!/tWlfie.vmi 
il!UIBii■:l:M:l:DIJ!IIBll:i:flli!B-11 

Composited soils, sefeefted te e. representftti.r.•e pe.rtiele sii!e ef less than 1 millimeter (mm) iR 

Elie.meter, will be placed in the bottles at solids densities of 20 and 30 weight percbnt. To 

achieve accurate solids loading, three 280-g and three 420-g aliquots of soil (dry weight) will 

be weighed and placed into six, 2-L glass containers. Sterile distilled/deioni7.ed water will 

then be used to fluidi7.e the samples and bring the final volume to 1.4 L. Approximately 400 

mL of this volume will be submitted for initial analysis. The remaining portion will be 

placed in 1-L vessels and initially maintained 'with zero headspace. Each vessel will contain 

a sterile stir bar to aid in mixing during sample collection. 

The treatment containers will be placed on a magnetic stir plate and vigorously mixed during 

the collection of Week-3 and Week-6 samples. Initial determination of the slurry pH and 

macronutrient, i.e., ammoniacal nitrogen and ortho-phosphate, concentrations will be 

completed. The slurry pH will be adjusted to 7.0 using either 1 Normal (N) hydrochloric 

acid or l N sodium hydroxide. 
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The treatment macronutrient and dissolved oxygen concentrations will be maintained at the 

operating conditions presented in Table 4. Macronutrient concentrations will be controlled 

through the addition of ammonium chloride and potassium phosphate to each treatment 
during the charging of the treatment vessels. These compounds will be added based on the 

initial charactemation of the treatability test composite. The target 

carbon:nitrogen:phosphorous (C:N:P) ratio is 100: 10: 1. At these levels, nutrient 

concentrations are not expected to limit biological activity during the 6-week investigation. 

If nutrient addition is required, macronutrients will be added in dry form directly to the 

treatments through the sample collection port. 

Dissolved oxygen concentrations will be maintained at the target concentration of 3 mg/L. 

This target was set to approximate values that could be practically achieved in a full-scale 

bioslurry reactor system. Dissolved oxygen measurements will be made weekly during the 

course of the investigation using a modified, galvanic-cell, oxygen probe (Graves, et al., 

1992). Approximately 1 milliliter (mL) of sample will be collected from each treatment and 

submitted for this analysis. lli:M!■i:ieu.i.li!-r:~li:i■jliiiiittl■t!I 
tl\lBIIIIUM■\'t\t,l\11il\\\lIID1mtl!l\;-ll\E:1ll1'.ffl.».DHtlllltiI:mli 
RY.liUtU!\11■1tfili1!1J.q:::&li1!iif::Jil:1:BJ.;:;wB.i;1&illli!R1:d.ffillm:::1.1iil! 
-.§11a:::ffl::illiarm;:•11::::ra■1:;■-:~n::m:::•1.1:::11::11i:mfflt-~ 

Dissolved oxygen concentrations will be maintained in the treatments through the addition of 

hydrogen peroxide and continual mixing on a modified-tube rotator. l:l:ml■.i\1:llii,:I! 

--]Af;;11um•a.tm.1::■-mf81mB1■:::-t1i-1mmt1~ 
Hydrogen peroxide is used during this study as a consequence of the equipment configuration 

and will not be used in the bioslurry reactor study or for full-scale treatment. 

A tube rotator modified to accommodate 1-L bottles was chosen over conventional sparging 

and agitation systems due to improved suspension of the treatment solids, conservation of 

volatile fractions, and more consistent suspended solids concentrations due to reduced solids 

adsorption at the liquid/air interface. Following preparation, the treatments will be placed on 

the modified-tube rotator, rotated at 200 revolutions per minute (rpm), and maintained at 
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room temperature throughout the course of the study. iflIEmt-Ili!Ult 
miiiUtillD.flillli-1.U:1:j:aarur11■.,1d:amt.ffflilfflUl.g;:ffl'-li::rlffliE➔.ml 
ffliffir.Wllltli:•~•itf.l1.IIIl!l:;■ifm:\ltl8lx1:1:::1I:tEl.tiii:::n1•tmm11::::iilili 
mmffii::fm.-~: 

The sampling schedule for the batch slurry study is presented in Table 5. Approximately 

400 mL of slurry will be collected during each of the three sampling periods. Approximately 
30 mL of the well-mixed slurry will be submitted for analysis. The remaining 370 mL of 

the sample volume will be separated under quiescent conditions and analyzed for 
contaminants in the aqueous and solid phases. Aqueous and solids phases will be 

gravimetrically separated with the aqueous phase separated by decanting. 

The analytical parameters monitored at study initiation, Week 3, and Week 6 in the aqueous 

phase of each treatment are PAH, benzene, toluene, xylenes (BTX), macronutrients, pH, 

oxygen, and TOC. The slurry phase will be monitored. for total solids (TS) and VS 
concentrations and microbial density of heterotrophic bacteria and anthracene degraders. The 

soil fraction of each treatment will be monitored for P AH and BTX concentrations. 

The preliminary substrate utilization rates determined during the batch slurry investigation 

will be used to confirm the selection of retention time set points proposed for the bioslurry 

reactor study. In addition, performance data generated during this investigation will be 

evaluated to determine the appropriate solids loading for the bioslurry reactor. 

4.3 Bimlurry Reactor Study 
Due to the similarity of activated sludge and bioslurry reactor systems, conventional 

acronyms such as waste activated sludge (WAS) and return activated sludge (RAS) will be 

used to describe the slurry recycle system in the laboratory-scale bioslurry reactor. 

4.3.1 Process Description 

A 00-L, stainless steel, Eimco Biolift™ slurry reactor will be employed during this 3-month 

study and will operate in continuous flow mode. The process flow diagram (PFD) for the 
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reactor system is presented in Figure 1. Figure 2 illustrates the internal design of the 

reactor. The influent waste stream will be continuously stirred and fluidized in a closed 

container before introduction in the reaction vessel. Feed will be introduced to the reaction 

vessel (Bioreactor T-6) at an average daily flow rate of 2 liters per day (L/day). 

At this daily flow rate, the bioslurry reactor hydraulic retention time (HRT) will be 

maintained at 30 days. Following aeration, the treated slurry will be pumped to the system 

clarifier. The clarifier will be covered to reduce the emission of volatile compounds. The 

treated slurry will be maintained under quiescent conditions during clarification to allow for 

gravitational settling. Effluent will be removed from the clarifier to the effluent container. 

During the steady-state operation of a completely mixed, continuous-flow reactor, the 

contaminant concentration in the effluent is equal to the concentration in the reactor 

(Benefield and Randall, 1980). Therefore, solids collected from the bioslurry reactor are 

considered to represent the final remediated product. Clarified water in the effluent 

container will be manually recycled to mix with the influent feed. Recycling of the process 

effluent will be conducted to more accurately simulate full-scale operations. A portion of the 

settled solids in the clarifier will then be returned to the aeration vessel to manipulate and 

control the biological solids retention time (BSRT), with the remaining portion removed from 

the system as WAS. 

Before charging the reactor, the creosote-impacted soil composite (nonfluidized) will be 

screened to a representative particle si7.e of less than 1. 0 mm in diameter. The purpose of 

soil screening is to minimi7.e mechanical problems in the laboratory reactor. The influent 

slurry will be prepared in 20-L portions and placed in a closed container. The slurry will be 

continuously stirred to reduce the separation of solids. The percent solids concentration of 

the feed will be determined based on Week-3 data from the batch slurry study and the 

maximum carbon loading attainable in a bioslurry system. 

Pumping of system materials will be accomplished through the use of Randolph™ pumps that 

efficiently handle solid and semi-solid materials. Pump flow rates will be checked and 
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calibrated daily. m:::111av1::IB§lll:il§II-:11i:l:itEIUl:::1B11:::ef:: For 
streams that require low flow rates, i.e., RAS stream, pumping operations will be controlled 

via a timer allowing for higher flow rates over reduced periods of time. 

Reactor operating conditions will be maintained at room temperature, 3 mg/L dissolved 

oxygen, and pH 7. Dissolved oxygen will be supplied to the unit via the sparging of 

breathing quality air, and system pH will be maintained through manual additions of 1 N 

hydrochloric acid or 1 N sodium hydroxide to the reaction vessel. 

The system BSRT set point is 40 days. Operation at this set point will determine compliance 

with effluent standards during optimum operation. The operating set point will be 

maintained for a period equal to 3 times the BSRT value to ensure collection of data 

generated during steady-state operation. If the results generated during operation at the 40-

day BSRT set point are favorable, continued operation at a 5-day set point to bracket the 

bioslurry reactor performance range may be conducted. 

The BSRT set point will be maintained through a mass balance of the system solids. 

Following the determination of TS and VS concentrations in the RAS, mixed liquor in the 

reactor, and effluent, the volume of WAS will be calculated based on Equation 2 of Section 

4.4.2. It is assumed that the solids concentration in the WAS is equal to the concentration of 

the RAS stream. If TS and VS measurements are not available for each sample point, the 

previous measurement will be employed in the calculation of waste solids. For the purpose 

of mass balance, the sample volume removed from the reactor is also considered as WAS. 

The system biomass recycle rate will be initially set at approximately 10 percent of the 

influent feed rate, e.g., 0.2 Uday. This ratio has been demonstrated effective for bioslurry 

reactor applications (Marks, et al., 1991). 

All operational set points are listed below: 

• Feed flow 
• HRT 
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• Temperature 
• Dissolved oxygen 
• pH 
• Agitation 
• BSRT 
• Reactor volume 
• Return activated sludge 

Room temperature 
3 mg/L 
7-8 
500 rpm 
>30 days 
60L 
0.2 L/day. 
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Volatilization of influent constituents will be quantified in the reactor system. The influent 

waste container and clarifier are covered to minimize the loss of contaminants to the 

atmosphere and reduce employee exposure to the waste. Volatilization that will occur during 

waste aeration and mixing will be controlled through carbon adsorption (see Figure 1). 

Bioslurry reactor headspace sampling will be conducted and quantified to assist in the . 

calculation of the system's materials balance. 

Following the completion of the bioslurry reactor study, the influent feed container, bioslurry 

reactor, clarifier,· system tubing (Viton), and the effluent container will be solvent extracted 

and analyzed for CP AH. Extraction will be completed to determine the quantity of 

contaminants that were adsorbed in the system, rather than biodegraded. 

4.3.2 Analytical Schedule 

The operating conditions for temperature, dissolved oxygen, and pH will be monitored daily. 

All reactor sampling points illustrated on the PFD will be identified and color-coded. For 

clarification of the following text, sample identifiers are defined in Table 6 and labeled in 

Figure 1. All mixed liquor reactor samples will be collected from the second sampling port 

located on the side of the bioslurry reactor (S2). 

The sampling schedule for the bioslurry reactor study is presented in Table 7. The influent 

waste stream (Sl) will be characterized for PAH concentrations' in the aqueous and solids 

phase twice per week. The slurry will be analyzed for TS and VS concentrations twice per 

week. 
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The reactor slurry will be collected from Sample Port S2. The reactor slurry particle size 

will be monitored once a week to determine its impact on the release of soil-bound 

contaminants. The monitoring of particle size is important due to the effect of stirred-tank 

reactors internal hydrodynamics that influence both the particle size and the liquid-phase 

mass transfer coefficient. In general, large particles result in diffusional limitations on the 

ingress of substrate, thereby, effecting the overall specific rate of reaction (Atkinson and 

Mavituna, 1983). 

The reactor slurry phase will also be monitored twice weekly for TS and VS concentrations. 

Microbial enumerations of total heterotrophs and anthracene degraders will be conducted 

once per week. The analysis will be conducted on slurry grab samples collected from 
Sample Port S2. Analytical methods describing the techniques used to determine microbial 

populations are provided in Chapter 6.0. 

The reactor aqueous-phase macronutrient concentrations will be monitored once per week. 
The macronutrient concentrations will be controlled based on maintaining a C:N:P ratio of 

100: 10: 1. Macronutrients will be directly added in batch to the influent fe.ed. 

Aqueous- and solid-phase PAH and TOC concentrations in the reaction vessel will. be 

monitored twice weekly (S2). The BTX concentration of the aqueous and solids phase will 

be determined once per week. The P AH content of the aqueous and solids phase will be 

measured in the RAS stream once per week. 

In order to accurately determine the system BSRT, TS and VS concentrations of the RAS 

will be determined twice weekly in the slurry phase collected through Sample Port S3. IP.I 
IIW-!lt~IIitl.lrJmiml:J!l1111illii!!111:~8;::Y■::i!lt:~!l:::li 
ISl!l~ii.lB In addition, the TS and VS concentrations in the clarified effluent will also be ... .::: ................ :.: ...... . 

monitored twice weekly (S4). 

Volatili7.ation of contaminants must be monitored to complete the mass balance of carbon in 

the system. Air monitoring for volatiles an<:t semivolatiles will be conducted weekly. 
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Headspace constituents will be determined through the analysis of air sampled through Z-2. 

Analysis of headspace samples is thoroughly discussed in Chapter 6.0. Analysis of carbon 

adsorption materials will not be performed. 

Complete mixing of the reactor solids will be verified periodically during the 40-day BSRT 

set point. Verification will be accomplished through the analysis of sample TS 

concentrations. Samples will be extracted from the three sample ports located on the side of 

the bioslurry reactor. The three ports represent three potentially distinct zones of the slurry. 

The bottom sample port will provide sample material from within the rake-mixing zone. The 

middle port will provide sample material from within the most well-mixed zone. Finally, the 

top sample port will provide sample material of any oil phase that may be present. Analysis 

of the samples for TS concentration will then determine the mixing efficiency of the reactor 

system. If mixing is found to be extremely nonuniform, the agitation speed or airlift system 

will be altered and complete mixing will be rechecked. 

Sample logs will be maintained in a bound laboratory notebook, that is solely dedicated to 

this project. The logs will document volumes removed or added so the system HRT can be 

accurately calculated. 

Performance data, i.e., effluent solids quality, generated during the completion of the 

bioslurry investigation will be used to determine compliance with the mandated CPAH target 

concentrations. The performance data will also be used to establish HRT and BSRT set 

points for operation and, thereby, establish the pilot-scale design. In addition, the need for 

physical/chemical pretreatment will be evaluated based on adherence to cleanup criteria. 

4.4 Biokinetic Calculations 

Operation of laboratory scale reactors in this treatability study will rely upon the total solids 

levels in the test reactors as the control parameter. 

4.4.1 Batch Slurry Study 
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Equations 1 through 3 were derived from equations presented by Benefield and Randall, 

1980. The preliminary specific substrate utilization rates (q) based on TOC and CPAH 

utilization per unit biomass will be determined in the batch study using the following 

equation: 

Where: 

q = (Si - SJ/At 
X 

q = specific substrate utilization rate (hr1
) 

Si= Initial substrate concentration (mg/L) 
St= Final substrate concentration (mg/L) 
At= Time elapsed (hours) 
X = TS concentration in slurry (mg/L). 

4.4.2 Bioslurry Reactor Study 

(Equation 1) 

The BSRT (day) of the laboratory-scale system will be approximated through mass balance of 

the system solids: 

Where: 

BSRT = XV 
Qw Xr + {Q-Qw) Xe 

X = TS concentration in the aeration vessel (mg/L) 
V = Volume of the aeration vessel (L) 
Qw= WAS flow rate (L/day) 
Xr= TS concentration in RAS (mg/L) 
Q = Influent flow rate (L/day) 
Xe= TS concentration in system effluent (mg/L). 

(Equation 2) 

The HRT of a bioreactor is mathematically determined by dividing the volume of the reactor 

by the influent flow rate. Under recycle conditions, the BSRT exceeds HRT, consequently 

control of HRT at 30 days with recycle will result in BSRT values greater than or equal to 

30 days. 
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The RAS recycle ratio will be determined in the laboratory-scale investigation using the 

following equation: 

Where: 

QR= Recycle ratio 

QR = OX - 0..,X, 
Xr-X 

Q = Influent feed flow rate (L/day) 
X = TS concentration in the aeration basin (mg/L) 
Qw= WAS flow rate (L/day) 
Xr= RAS TS concentration (mg/L). 
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All treatability testing will be completed in the Biotechnology Applications Center (BAC) 

laboratory located in Knoxville, Tennessee. This facility holds a special exemption from the 

State of Tennessee that permits execution of treatability studies. The BAC laboratory 

operates in accordance with an approved Chemical Hygiene Plan (CHP). All activities at the 

BAC conform to the standards set forth in the CHP. 

/Jl &Ralyses eeedueted fer Ule target eempeueds Target compound analyses will use United 

States Environmental Protection Agency (U.S. EPA)-approved methods, or modifications 

thereof. Polynuclear aromatic hydrocarbons (P AH) concentrations will be determined using 

modified U.S. EPA Method 8310. The benune, toluene, xylene (BTX) concentration will 

be determined using U.S. EPA Method 8020. Modifications of EPA methods will be made 

to accommodate the collection of smaller sample volumes during the batch slurry 

investigation. The methods will also be employed during the bioslurry reactor study for 

uniformity. Aqueous and solids phases will be separated gravimetrically and submitted for 

analysis. 

U.S. EPA Method 8310 will be modified for sample extraction of the solids phase with 

methylene chloride. Following extraction, the sample will be analyzed by high performance 

liquid chromatography (HPLC) equipped with a florescence detector. The aqueous-phase 

will be directly injected into the HPLC and analyzed by a ultraviolet (UV) detector at 255 

nanometers (nm). 

m:w:11tt~Iil1-•rJltffili:::ffir:::m•-::ifilan11Dkm■-
m.b.diliiltR.«rattiifjI■.ElillW:::,11t:to.:::axtmr•1td#.wmw:::-::Rt1 

ffli.fi.illtEUlflilBlit■B;E.lll:::-Iffi1-Jiiif-lllffll.l .... 
&t1ua11ag1m;~:~u-11r1tt11r;g1x.11.~t1-1qr1:1mtw■:::11.11 
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Table 8 illustrates detection limits achieved during the analysis of standards, soils collected 

from a coal-coking waste lagoon, and a manufactured gas plant site using this methodology 

and the equipment listed in Chapter 5.0. Analysis of these compounds was conducted by IT 

Corporation (IT) at the University of Tennessee Center for Environmental Biotechnology 

using an HPLC equipped with florescence and photo-diode detectors. Matrix spikes and 

blanks will be analyzed in at least 10 percent of the samples collected for PAH and BTX 

analysis. These samples will be analyzed to determine the method recovery efficiency. 

Total· solids (TS) and volatile solids (VS) measurements will be made in accordance with 

Standard Method 25400 (Clesceri, et.al., 1989). This method is applicable to determining 

TS and VS fractions in solid and semisolid samples. 

Aqueous-phase ammoniacal nitrogen will be determined using an ion-selective electrode 

method (Standard Method 4500-NH3 F). Analysis of ortho-phosphate will be completed 

using the ascorbic acid Standard Method 4500-P E. A Standard Operating Procedure (SOP) 

for ortho-phosphate analysis is provided in Appendix C. 

Total organic carbon (TOC) measurements in the aqueous phase will be made using a 

Dohrmann 11:JR TOC Analyzer. The persulfate-ultraviolet oxidation Standard Method 

5310 C is used for this determination. A BAC SOP for this measurement is shown in 

Appendtx C. lffl{-fR:1~3{p.r;Qi@tt.MlltDau1-::1imtW-m:::at•r• 
Biiiiillt_r_:i=Efl.llJ.E:tl■Uf.iiliQe.:::ijgffiffii.~ilftliltlffibB 
11111:::11.11.-UlB.IIIl.ill:Mm 

The total heterotrophic microbial enumeration analyses will be performed by the IT BAC in 

Knoxville, Tennessee and will follow the SOP for plate count techniques. To assess the · 

activity of the PAR-degrading bacteria, activity against anthracene will be determined by 

spraying selected plates with a 0.5 percent anthracene solution (acetone as the carrier). The 

carrier evaporates leaving a white anthracene film on the surface of the plate. As bacterial 
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colonies metabolize the anthracene, clear zones are observed around the colonies. 

Anthracene was chosen because it is a general indicator of activity against PAH. The spray 

plate method is not useful for higher molecular weight P AH. 

The slurry-phase pH will be determined using Smnaare Methed 4SOO H•-B lllii!§lli::■,1,: 

lll.lllbt.ffiil)lltlUIJ.Illlll¥-1*1:::■lllfffllllJ.lltl!IIl@~lflfflliiiftllltmDili 
a:::11.r-::mm■lli!:illS:::n1. The oxygen concentration in the slurry will be 

determined using a modified, galvanic-cell, oxygen probe (Graves, et al., 1992). liUlli 
lmB;llimt!l:l!!i\t&Iiil:::Jl:::Msllii■.!1::ia:::gmg::::tifiiJ;■~f 

Table 9 presents the precision/accuracy and detection limits expected for each analytical 

method. The stated detection limits may be altered if analytical interferences are present. 

IIJt:lllif.iN1i:l1&UB:'m@lm;:p~-,c.iviiiilillid~jimf:-:·1mi 
lm.fimWJ.ftli.l.lIN:::tmma111m1.11-1:m.uu.¥1:Jl.@il@ltffiJ.Uili@iMifr..-11:•ffii 
-I§l::liilltlll Table 10 summarizes all methods used during the treatability 

studies. 

6.1 Air Monitoring 

Air sampling will be conducted following guidelines of U.S. EPA Method 18 and National 

Institute of Occupational Safety and Health (NIOSH) Method 5506 for measurement of PAH. 

The air sampling train will consist of a Teflon™ probe, a 47-millimeter (mm) Teflon™ 

membrane filter, and an XAD-2 sorbent sampling tube. The filter and the XAD-2 tube will 

be connected with a minimal length of Teflon™ tubing (1 to 2 inches). The xAo-2 tube 

will be .a prepared glass tube with XAD-2 resin packed in two portions. The front and back 

portions will contain 150 and 75 milligrams (mg) of XAD-2, respectively. The glass tube 

ends will be flame sealed. 

Sample volume will be measured using a 2 liters per minute (Umin) Singer dry gas meter. 

The sample will be collected at a constant rate of 250 cubic cenµmeters per minute 

(cm3/min) for 24 hours. The detection limits for the semivolatile compounds will be 

determined during the course of the investigation. Analyses will be conducted by gas 
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chromatography/mass spectrometer (GC/MS) in accordance with the procedures of Method 

8270 of Test Methods for Evaluatin& Solids Wastes, Physical/ Chemical Methods, U.S. EPA 

SW 846. 

A U.S. EPA Method T0-14 sampling system will be used to measure the volatile organics. 

The air sampling system used to collect volatile off-gas samples will consist of a stainless 

steel Summa™ polished canister, Milaflow pneumatic flow controller (10 cm3/min), and 

nickel tubing. Summa™ polished canisters have been used in several ambient studies to 

collect samples for volatile organic carbon (VOC) analyses. These studies have shown that 

the canisters are well suited for collecting air samples for VOC analysis and that VOC levels 

do not deteriorate in the canisters during reasonable holding times. 

Canister samples will be analyzed in a Finnigan Model OWA 1050 GC/MS system with a 

quadruple MS. This system will be equipped with a Tekmar Model 5000 cryogenic 

concentrator and sample introduction system. 
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The creosote-impacted soils used in this study contain polycyclic aromatic hydrocarbons 

(PAH), including benzene and naphthalene. Appendix D contains the Material Safety Data 

Sheets (MSDS) for these two materials. 

Creosote is a yellow to black liquid with a tarry odor. It is a combustible liquid with a 

flashpoint of approximately 160°F. Exposure to creosote vapors may cause moderate 

irritation of the nose and throat. Liquid contact may cause severe eye bums, and reddening 

and itching of skin. Prolonged contact with skin may cause second-degree bums. 

The benzene soluble fraction of creosote is carcinogenic, and repeated exposure has been 

associated with an increased risk of developing cancer of the lungs, skin, bladder, and 

kidneys. Pregnant women may be especially susceptible to exposure effects associated with 

creosote volatiles. 

The Occupational Safety and Health Administration (OSHA) permissible exposure limit 

(PEL) for creosote, benzene-soluble fraction, is 0.2 milligrams per cubic meter (mg/m3) of 

air based on an 8-hour exposure. The major potential routes of exposure to PAH are 

respiratory via inhalation of vapors and skin absorption via skin contact with the waste or 

waste-contaminated equipment. 

The task involving the greatest potential exposure to P AH is handling and transferring the 

waste into both the batch and bioslurry reactors. Other tasks involving potential exposure to 

P AH are sample collection/handling and decontamination of equipment. Engineering 

controls will be utilized to reduce or eliminate the potential for exposure to vapors. The 

engineering controls include use of laboratory exhaust hoods for all sample preparation and 

the use of carbon adsorption on the exhaust of the sealed bioslurry reactor. 
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Copies of the MSDS will be distributed to all personnel working on this project for review. 
Additionally, the MSDS will be posted near the bioslurry reactor, where personnel have 
access to the haz.ard information before entering the project area. 
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9.2 Personal Protective F.quipment 
The level of personal protective equipment (PPE) used during the charging of the bioslurry 
reactor will be determined following an assessment of screening activities. If the exposure 
monitoring indicates that contaminants are present at one-half the PEL, then Level C PPE 

will be used. If the contaminant concentration is less than one-half the PEL or not detected, 
Level D PPE will be employed. 

If Level C PPE is determined to be appropriate for handling and transferring waste into the 
reactor or decontaminating the interior of the reactor or equipment, then it will be employed. 
Level C PPE will consist of: 

• Full-face air-purifying respirator with organic vapor high-efficiency particulate air 
(HEPA) cartridges 



• Viton gloves - outer; latex gloves - inner 
• Rubber apron or polyethylene-coated Tyvek coveralls 
• Work uniforms 
• Steel-toed shoes. 
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Level D protection will be used for activities conducted within the laboratory exhaust hood. 

If Level D protection is shown to be appropriate for the treatability tasks, it will be 

employed. Level D PPE will include: 

• Safety glasses with side shields (goggles when collecting liquid samples) 
• Viton gloves - outer; latex gloves - inner (when collecting samples) 
• Steel-toed shoes 
• Laboratory coat or polyethylene-coated Tyvek coveralls 

9.3 Respiratory Protection Program 

A comprehensive respiratory protection program has been established by IT Corporation 

(IT). This program is mandated in all locations where use of such equipment is intended to 

lessen the potential for adverse health affects to an employee. 

As part of the respiratory training program, each employee is instructed in the following 

elements: 

• Nature of the respiratory hai.ard on the work site and the appraisal of potential 
consequences if the respiratory protection is not utilized 

• Use and proper fit of the respirator 

• Cleaning, disinfecting, inspecting, maintenance, and storing of the respirator 

• Proper selection, capabilities, and limitations of PPE. 

Routinely used respiratory equipment will be inspected, cleaned, and disinfected daily to help 

ensure proper hygiene practices. An inspection of these breathing devices will include the 

following: 
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• Examination of the head straps for breaks, loss of elasticity, broken or 
malfunctioning buckles, and other attachments 

• Examination of the facepiece for excessive dirt, cracks, tears, distortion, holes, or 
inflexibility 

• Examination of the exhalation and inhalation valves for any foreign material, cracks, 
tears, or distortion in the valve. Additional checks will be made to inspect for 
proper insertion, defective valve covers, or improper installation 

• Examination of air-purifying elements for incorrect cartridge, expired shelf-life of the 
cartridge, or cracks or dents in the cartridge or cartridge holder 

• Examination of proper insertion of the cartridges into the facepiece and a check of 
the gaskets inside the cartridge holder. 

When respiratory protection is required, respiratory cartridges will be changed daily. All 

respirators will be inspected prior to each day's use. If broken or malfunctioning parts are 

found during the cleaning process, these parts will be replaced or new respiratory equipment 

will be issued to the user. 

The respiratory protective equipment will be stored in an area protected from any mechanical 

damage. The protection area will guard against dust, heat, excessive moisture, or damage by 

chemical contact. The storage area for the respirators should be in a readily accessible 

location. 

The following guidelines apply to the use and storage of respirators. 

• Only employees who have been trained to wear and maintain respirators properly will 
be allowed to use respiratory protection. 

• Selection of respirators, as well as any decisions regarding upgrading or downgrading 
of respiratory protection, will be made by the health and safety officer or his 
designee. 
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• Positive and negative pressure tests will be performed each time the respirator is 
donned. 

• Only employees who have been fit tested within the last 12 months will be allowed to 
work in atmospheres where respirators are required. Subcontractors will provide 
certificates of respirator fit tests completed within the last 12 months for each 
employee on site. 

• Respirator users will be instructed in the proper use and limitations of respirators. 

• If an employee has difficulty in breathing during the fit test or during use, he will be 
evaluated medically to determine if he can wear a respirator safely while performing 
assigned tasks. 

• No employee will be assigned to tasks requiring the use of respirators if, based upon 
the most recent examination, a physician determines that the health or safety of the 
employee will be impaired by respirator use. 

• Contact lenses will not be worn while using any type of respiratory protection. 

• Respirators will be cleaned and sanitized daily after use. · 

• Respirators will be stored in a convenient, clean, and sanitary location on site. 

• Respirators will be inspected during cleaning. Worn or deteriorated parts will be 
replaced. 

• Facial hair that might interfere with a good facepiece seal or proper operation of the 
respirator is prohibited. 

• The IT project manager will review the respiratory protection program to ensure that 
employees are properly wearing and maintaining their respirators and that the 
respiratory protection is adequately protecting the employees. 

• The health and safety officer and the project manager will evaluate the respiratory 
protection program routinely to ensure the continuing effectiveness. 

• Respirators used for emergency response will be inspected weekly by the health and 
safety coordinator. 



9.4 General Work Practices 

Moss-American Site 
Test Plan - Bioslurry Treatability 
Date: 29 May 1992 
Revision: 0 

The following work practices will be adhered to during the course of project activities. At 

least one copy of these procedures will be available at the treatability study work site. 

• Contaminated protective equipment, such as respirators, hoses, boots, etc., will not be 
removed from the regulated work area until it has been cleaned or, properly packaged 
and labeled. 

• Legible and understandable precautionary labels that display identity and appropriate 
huard warning will be prominently affixed to containers of contaminated scrap, 
waste, debris, and clothing. 

• Removal of PAH-contaminated material from protective clothing or equipment by 
flowing, shaking, or any other means that disperse contaminated material into the air 
is prohibited. 

• No food or beverages will be present or consumed in the treatability study work area. 

• No tobacco products will be present or used, and cosmetics will not be applied in the 
treatability study work area. 

• Employees will wash their hands and face before eating, drinking, smoking or 
applying cosmetics. 

• PAH-contaminated materials will be stored in tightly-closed containers in well­
ventilated areas. 

• Containers will be moved only with the proper equipment and will be secured to 
prevent dropping or loss of control during transport. 

• Emergency equipment will be located outside storage areas in readily accessible 
locations that will remain minimally contaminated with P AH. 

• All areas that have been determined as uncontaminated inside the regulated area will 
be clearly marked as such. No personnel, equipment, etc. will be in these areas until 
they have been decontaminated. 

9.5 Personnel Training 



Moss-American Site 
Test Plan - Bioslurry Treatability 
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All personnel at the Biotechnology Applications Center (BAC) facility receive at least 40 

hours of OSHA health and safety training. OSHA training includes a minimum of 24 hours 

of initial off-site training and a minimum of 8 hours annual refresher training. This includes 

instruction on exits, fire extinguishers, handwashing, safety showers, and eye· wash stations. 

Supervisors receive an additional 8 hours of health and safety training. All personnel also 

receive 8 hours annual health and safety training, which meets the requirements of OSHA 

regulations included in 29 CFR 1910.120. Only personnel who have had qualitative fit tests 

and annual fit tests thereafter will be allowed to work in areas where respirators are required. 

Upon BAC receipt of the creosote-impacted soils, a hazards communications meeting will be 

held to inform employees of project-specific contaminants and the project technical scope of 

work. 

9.6 Medical Suneillance 
A preassigned health assessment will be required for all personnel working with toxic 

substances. This examination will include a previous work medical history. It will be 

followed by annual medical examinations, which will update and document any accidental 

exposures. All IT employees participate in an annual medical surveillance program. This 

medical surveillance program meets the requirement of the OSHA regulations included in 29 

CFR 1910.120. 

9. 7 Spill Prevention and Containment 
The primary spill prevention method that will be enforced throughout this project will 

minimi7.e the quantity of toxic materials used for experimentation. Any visible quantity of 

spilled liquid (ilarry) waste from the reactor operations must be cleaned up immediately with 

spill-absorbing pads located in the work area. These pads will be collected in sealable cans 

and stored for disposal. After the visible quantity is absorbed, the contaminated work 

surface will be wiped repeatedly with water-soaked rags and dried. Spills on concrete will 

be absorbed with a sweeping compound. 



Moss-American Site 
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Major spills, fire, or explosions will necessitate response in accordance with the IT BAC 

Chemical Hygiene Plan (CHP). The laboratory CHP is maintained in an area readily 

accessible to all employees. If an emergency situation arises, the first duty of project 

personnel is to alert all affected personnel and then contact the facility emergency 

coordinator. 

At the end of the pilot-scale investigation, any remaining liquids or solids will be poured· into 

the waste container supplied by project personnel. The waste container will be properly 

identified as a satellite waste collection container and labeled for the type of waste it contains 

with an appropriate hazard warning. Questions on the proper disposal method should be 

directed to the appropriate project personnel. 
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Mallinckrodt 
Material Safety Data 
Emergency l'hone Number: Jf.1-982-5000 

MERCURIC CHLORIDE · 
PRODUCT IDENTIFICATION;; 

Synonyms: Mercury bichloride; COIT06ivc '".lblima1e 

formula CAS No.: 7487-94-7 

Molecular Weighl: 271.SO 

Chemical Formula: 11£02 

l laz.ardous lngrcdien~: Nol applicable. 

PRECAUTIONARY MEASURES 
DANGER! MAY BE FATAL IF SWALLOWED. 
HARMt'UL It" INHAU:D OR ABSORBED THROUGH SKIN. 
CAUSES BURNS. MERCURY COMPOUNDS AFFECT lHE KIDNEYS 
AND Ct:l'OllAL NERVOUS sn--n:M. 

Do no& brca&he dusl. 
Keep container cl05Cd. 
Use only wilh adcquale Yenlilalion. 
Do nol gel in eyes, on ,kin, or on clolhing. • 
Wash 1horoughly ar1er handling. 

EMERGENCY/FIRST AID 

In all cases call a physician immedialely. U swallowed, induce 
vomi&ing immedi111cly by giving IWO gl8SSC5 or waler, or milk ir 
availiible and ilicking finger down 1hroa1. Never give anything by 
mouah 10 an unconKious person. H inhaled, remove lo fresh air. 
H no1 brealhing, give artificial respiralion. It brealhing is 
dirficull, give oxygen. In case or con1ae1, immedialely nu,h skin 
or eyes wilh plen1y or waler for al leas& IS minu1e,. 
SEE SECJlON S. 

DOT Hazard Class: Poison-8 

Effective Date: 11-14-85 Supersedes 01-28-85 

Alallinckrudt pru\'i1lcs the infurmatinn contained herein in go1KI faith but 
1m1kcM no n:11rPx~ntatic111 a~ tu iL~ c1111111n1lu!11:iivc11c:1x or al'l'Ul"ill'Y· , 
ln1livi1lual,1 recei\'i11g this i11furmati1111 must exercise their i111lcpc,111lcnt 
ju1li:11wnt in 1h•ll•rmi11i111: its 1111111·1111ri11tenc1111 fur 11_p:uti,·ul11r pur1H111e. 

_s.:cn_ON l Physkul nutu 
Appearance: While crys1als or powder. 

Odor: Odorle55. 

Solubiliay: 7.4g in IOOg or waler. 

Boiling Poin1: 302°C (S76°f), sublimes. 

Melling Poinl: 277°C (S31°f), sublimes 

Specific Graviay: S.4 

Vapor Den,iay (Air• I): No informa1ion found. 

Vapor Preuure (mm Ilg): 1.3@ 236°C. 

Evapora1ion Ra1e: No informalion found. 

SECilON 2 Fire and Explosion lnrormallon 

Fire: 
Nol considered lo be a fire hazard. 

Explosion: 
Nol considered 10 be an expl015ion hazard. 

Fire Extinguishing Media: 
Use any means suilable for exiinguishing ,urrounding fire. 

Special lnrormatloo: 
In lhe even& or a fire, wear run prolective clothing and 
NIOSH-approved sclr-conlained breathing appara1us wit~ run 
racepiece operaaed in lhe pressure demand or 01her positive 
pre55ure mode. 

' .... _ _/ 

l\fallinckrudl makrs no rrprrs,nlulions, or wurrunlirs, rilhrr uprrss or 
lmplird, ormrrd,untubilily, filll••• ror a purlkulur purpose with rup,cl 10 
1hr lnformullon sd forth hrrrln or lo 1hr prmlu.-1 lo whkh 1hr lnformu1lm1 
rrf.,.n. Ac-,·ordln1:ly. 1\lullhu·krodl wlll not hr rrs1Mmslhlir for d11nu11:o 
rrsulll1111 rrom u .. or or rrllunrr UIM.111 ..... lnformulluu. 

Malli11.-lrull1, In.-.. S.-icn.-c P111llu.-1s l>i,·ision. l'.O. Uu, M, l'ari,. KY ~.1111>1. 

sEcnoNJ Reactivity Data 

Stablllty: 
Saable under ordinary condiaions or use and ,1orage. 

Hazardous Decomposition Products: 
Mercury vapor and 10.xic chloride fumes may be emilled when healed 
10 dccomp01Silion. 

Hazardous Polymerization: 
This ,ubilance docs nol polymerize. 

locompatlbllllles: 
Rcacu violenaly wilh polassium and iodium. 

SEcnON 4 l~ak/Splll Disposal lnrormatlon 

Ven1ila1e area or leak or ,pill. Ocan-up personnel require 
prolcctive cl01hing and respiratory prolection from dusl. 

Spills: Pick up and place in a suilable ronlainer for 
iulamalion or disposal in a me I hod lhal docs nol generale 
dusl. 

Disposal: Whalever cannol be saved for rcclamalion may be 
disposed in a RCRA approved hazardou, wuae racili&y. Do not 
nush 10 lhe sewer. 

Ensure compliance wilh local, s1a1e and (ederal rcgulalions. 

MERCURIC CHLORIDE 



Effcclivc Dale: 11-14-85 Supersedes 01-28-BS 

st:(:TION s lhzgllh ""mrd lnrurmglion · 

A. l~XPOSURE / HF.Al.TH fiffECTS 

lnh11l111ion: 
Mily cause irri1a1ion 10 the mucous membranes, coughing. and 

hudilchei. May be absorbed through inhalalion; symptoms may 
Jlilrilllel inge11ion. 

lna:eslion; 
I lighly Toxic! May cause burning of lhe mouth and pharnyx, 
abdominal pain, vomiting, and bloody diarrhea. May be followed by 
a _ro1pid and wuk puke, ,hallow breathing. paleneu, cahaustion, 
and collilpsc. Dclilyed death may occur flUffl renal failure. 

Skin Conl11cl: 
May cauM: irri1a1ion, ,kin bums, dermatitis, or 1ensi1ivity. May 
be abliOrbed lhruugh the ,kin, ,ympton1s may parallel inge51ion. 

Eye Conl11ct: 
Mil)' cau~ irri1a1ion or ulccra1ion of conjuncti1111 and cornea. 

Chronic i:•1M1surc: 
Chronic upusure lhruugh any route can produce central nervou, 
i~lem dilmilge. Mily cau~ muscle tremors, pcn;onali1y and behavior 
ch11ngcs, me111llic tute, looKning or the leeth, dige,livc 
diwnJen, ,kin nihe, and kidney damage. 

Aggrev11Uon or Pre-c1lsUn1: Conditions: 
f'enoni wilh nervous di50rden, or impaired ltidncy or respiralory 
function,or a hii1ory or allergic, or• known sensitization 10 
mercury mil)' be more susceptible lo lhe dfccli of lhe ,ubslanc~. 

R. ARST AID 

lnhal11Uon: 
Remove 10 fresh air. If nol breathing, give anificial 
re,pira1ion. Ir brca1hing is dirlicull, give oxygen. Call 1 

phY5ician. 

Ingestion: 
tr 5Wllllowed, induci vomiling immedia1ely by giving two 
glasses of waler, or milk if available and ilicking finger 

. down 1hroa1. Call • ph)"ician immediately. Never give 
anything by mouth 10 an unconscious pen.on. 

SkJn E1posure: 
In case of con1a~1. immedialcly nush ,kin with plenty or ~,er 
for 11 leasl 15 minutes while removing contaminated clolhing 

and ,hqc,. Call • ph)"ician. 

Eye E1posure: 
Wash eye, wilh plenty of waler for 11 least IS minutes, lif1ing 
lower and upper eyelids occasionally. Gel medical 111cn1ion 
immediately. 

C. TOXICITY DATA (RTECS, 1982) 

Oral rat I.DSO: I mg/kg. lrri1ation da1a: skin 
nbbil SOOmg/2411 Kvere; eye rabbil S0ug/2411 severe. Mutation 
data' reference, cited. Reproductive crrecli references cited. 

Sf:<.,·10N 6 Ocrum1tinn11I Control Men~ures 

Airborne E1pos!lre Umlts: 
-AC:GIII Threshold l.imil Value (11.V): 
0.1 mg(llg)/ml (IWA)(,kin). 

MERCURIC CHLORIDE 

Ventllalioo Syslem: 
A system or local and/or general exhaust is recommended 10 keep 
employee e11J105urcs below lhe Airborne &posure Limils. l.ocal 
exhaust vcn1ila1ion is generally preferred bcfausc ii can control 
lhc emissions or the con1aininan1 11 ils source, preventing 
dispersion or ii into lhe general work ■ rca. Please refer 10 the 
ACOIII document, "Industrial Ven1ila1ion, A M,mual or 
Recommended Prac1icu", m01SI recc~I edition, for dc1ails. 

Personal Respirators: (NIOSII Approved) 
If the ·nv is exceeded, a dus1/mis1 respirator wilh chemical 
goggles may be worn, in general, up 10 ten times 1hc 11.V. Consult 
respirator ,upplier for limi1a1ions. Al1erna1ively, a ,upplicd air 
full lace piece respirator or airlined hood may be worn. 

Sida Protection: 
Wea~ impervious proleclive clothing, including boots, gloves, lab 
coal, apron or coveralls 10 prcven1 ,kin con1ac1. 

Eye Prolectlon: 
Use chemical safety goggles and/or (ull face ,hicld where dusting 
or splashing or solutions is po5Sible. C..on1ac1 lenses should nol be 
worn when working wi1h this malerial. Main1ain c~ wash 
fountain and quick~rench facili1iu in work arc■ . 

:mcnON 7 Stomge 11nd StK'Chtl lnrormntlnn 

Keep in a 1igh1ly closed conlainer, ,1ored in I cool, 
dry, venlila1ed area. Prolecl from ph~ical damage ■nd direct 
,unlighl. Wear ,pecial pro1ec1ivc equipment (Sec. 6) for 
mainlainence break-in or where exposures may exceed established 
exposure levels. Wash hands, face, forearms and neck when e1i1ing 
res1ric1cd areas. Shower, dispose of ou1er clo1hing, change 10 
clean garmenls al lhe end of lhe day. Avoid cros.s-con1amina1ion of 
sit-eel clo1hes. Wash hands before eating and do nol cal, drink, or 
smoke in workplace . 

•...•..•••.••.••..••.••••.•••••.....•...•................... 
Ml:IH:C 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

This Addendum Must Not Be 

Detached from the MSDS 

Identifies SARA 313 substance(s} 

Any copying or redistribution or the MSDS 

must include a copy or this addendum 

( Chem.Key: MERCC) 

Product or Components 
or Product: 

MERCURIC CHLORIDE (7487-94-7) 

Mallinckrodt provides lhe information contained herein in good faith but 
makes no representation as lo ile com11rehensivene11& or accuracy. 
Individuals receiving this information musl exercise their independent 
judgment in determining its 11ppropri11tene11& for a p11rticul11r purpose. 

Malllnckrodl mllkn no nprescntallon1, or warranties, tllhrr npnss or 
lmplltd, of mrrchantablllly, filnHS for a particular purpost wllh rapttl to 
lht lnlormallon stl forth htnln or lo lht product lo which lht Information 
rd,rs. Accordln1ly, Malllnckrodl wlll nol bt respon,lblt for damasts 
raulllns from Wit of or nllance upon thl1 lnform■llon. 

Mallinckrodt, Inc., Science Producl5 Division. P.O. 801 M, Paris, KY 43061. 

Addendum to Material Safety Data Sheet 

REGULATORY STATUS 

Hazard Categories for SARA 
Section 311/312 Reporting 

Acute Chronic Fire Pressure Re?ctive 

X X 

SARA EHS Sect. 302 
RQ (lbs.) . TPQ (lbs.) 

SARA Section 313 Chemicals 
Name List · Chem_ical Category 

1 No Mercury compound 

CERCLA Scc.103 
RO (lbs.) 

No 

RCRA 
Sec. 261.33 

No 

SARA Section 301 EHS RQ: Reponable Quantity or Extremely Hazardous Substance, listed at 40 CFR 355. 

SARA Section 302 EHS TPQ: Threshold Planning Quantity or Extremely Hazardous Substance. An asterisk_(•) following a Threshold Planning Quantity 
signifies thal ff the material is a solid and has a panicle size equal to or larger than 100 micrometers, the Threshold Planning Quantity "' 10,000 LBS. 
SARA Scc1ion 313 Chemicals: Toxic Substances subject to annual release reporting _requiremen1s lis1ed at 40 CFR 372.65. 
Cl:RCIA Sec. ltl3: Comprehensive Enviromental Response, Compensation and Liabili1y Act (Superfund). Releases 10 air, land or water or these hazardous 
subs1ances which exceed the Rcponablc; Quantity (RO) must be reponed to the National Response Center, (800-424-8802); Listed at 40 CFR 302.4 
l{CRA: l{csourcc Conservation and Reclamation Act. Commercial chemical product was1cs designated as acute hazards and toxic under 40 CFR 261.33 

Effective Dale: 11-14-85 Supersedes 01-28-85 MERCURIC CI-ILORIDE 

I .. 
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250 SMITH STREET, NO. KINGSTOWN, RI 02852 
Telephone {401) 294-9400 · · 

----------------------- ------ ----------------------------------------
MATERIAL SAFETY DATA SHEET 

------------------------------· -------------------------------------------
DATE: 7/1/91 ANTHRACENE 

SECTION I.· PRODUCT IDENTIFICATION 
Catalog Number: RAH-002 Name: Anthracene 
CAS #: 120-12-7 Molecular Formula: C14H10 
Synonyms: . p-naphthalene; green oil; anthracene oil 

SECTION II 
RTECS;; VA 

SECTION III 
M.Pt.: 217'C 
Appearance: 

SECTION IV 

TOXICITY HAZARD DATA 
No Toxicity Data Available 

PHYSICAL DATA 
B.Pt.: 345'C Density: 1.24 

white powder; colorless crystals 

FIRE AND EXPLOSION HAZARD DATA 
Flash Pt.: N/A 
Extinguishing Media: 

Combustible 
Carbon dioxide, dr7 chemical powder, or water $pray 

SECTION V HEALTH HAZARD DATA 
Contains carcinogen(s) or cancer·suspect agent(s) 
Irritant 

PAGE 1 

All chemicals should be considered hazardous - direct physical contact should be 
avoided. 

FIRST AID: In case of eye or skin contact, flush with copious amounts of water. If 
inhaled remove to fresh air - give oxygen, if necessary. Contact physician. 

SECTION VI REACTIVITY DATA 
Low reactivity 

SECTION VII SPILL OR LEAK PROCEDURES 
Spills or leaks: Due to the small quantity involved~ spills or leaks should. not pos( 
a si~nificant problem. A leaking bottle may be placed in a plastic bag and normal 
disposal procedures followed. Liquid samples may be absorbed on \·ermicul i te or sand. 

Waste disposal: Buro in a chemical incinerator equi oped with an .afterburner and 
scrubber. Observe all federal, state, and local laws concern in~ disposal. 

SECTION VIII PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE 
Use appropriat~ OSHA/~SMA anproved safety equipment. ~ear chemical go~gles, face 
shield, ~loves. and chemical resistant clothin~ such as a laboratory coat and/or a 
rubber apron to prP.v<.=mt contact with e:ves, skin, and clothimL Keep ti2:htly closed, 
and store in a 1:ool. dry- place .. 

SECTION IX SPECIAL PRECAUTIONS AND COMMENTS 
This material should only be used by those persons trained in the safP. handlin!!' of 
hazardous chemicals. 



t ----------------------- ----- --- - -----------------------------
MATERIAL SAFETY DATA SHEET 

----------------------------------------------------------------------
DATE: 7 /1/91 ANTHRACENE PAGE 2 

The above information is believed to be correct, but does not purport to be all 
inclusive. This data should be used only as a guide in handling the material. ULTRA 
SCIENTIFIC, INC. shall not be held liable for any .damage resulting from handling _or 
from cont~ct with the above product. 

( 

.•, 



MALLINCKRODT 
Material Safety Data Sheet 

Mallinckrodt provides the Information contained herein in good faith 
but makes no repn:acntatlon as to its comprehensiveness or accuracy. 
lndividuall receiving the Information must exercise their lndependenn 
judgment In determining its appropriateness for a particular purpose. 
MALLINCKRODT MAKF.S NO REPRESl!NTATIONS, OR 
WA.RRAN'JlBS, l!rnll!R BXPRBSS OR IMPLll!D, OP 

MBRCHANTABILITY, PJTNBSS FOR A PARTICULAR 
PURPOSB WITH RESPl!CT TO me INFORMATION SET 
FORTII Hl!REIN OR TO nm PRODUCT TO WHICH TIIB 
INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
WILL NOT DB RESPONSIDLB FOR DAMAGBS RESULTING 
PRO~ USB OP OR RELIANCB UPON TIIIS INFORMATION. 

Mallinckrodt, Inc. Science Products Division, P.O. Box M P.aris, KY 40361 Emergency Telephone Number: 314-982-5000 

POTASSIUM PHOSPHATE DIBASIC 
ANHYDROUS I,: 

PRODUCT IDENTIFICATION; 
Synonyms: Pot111lum hydrogen ph01phate; potaulum phOlphate 
dibulc anhydrous; ph01phorie acid, dlpotualum ult 

Formula CAS No.: 77.58-11-4 

Molecular Weight: 174.18 

Chemical Formula: K2HP04 

Hazardous Ingredients: Not applicable. 

PRECAtmONARY MEASURES 

Al part of good Industrial and personal hYJlcne and safety 
procedure, avoid all unneccuary exp01ure to the chemical substance 
and ensure prompt removal from akin, e,a and clothing. 

EMERGENCY/FIRST AID 

Sl!B SBCilON 5. 

DOT Hazard Class: Not Regulated 

Effective Dale: 08-09-85 

SECQQN I Physlcal Pl11 
Appearance: Deliquescent white crystall or 
powder. 

Odor: Odorteu. 

Solubility: 167g/100g water @ 20°C. 

Bolling Point: Not applicable. 

Melting Point: DecompOICI. 

Speclnc 0ravity: 2.34 

Vapor Density (Air• I): No information found. 

Vapor Prcaure (mm Hg): No Information found. 

Evaponllon Rate: No lnformailcn found. 

SECQQN 2 (Ire and Emloslon lnrormatlon 

fire: 
Not considered to be a fire hazard. 

Explosion: 
Not considered to be an expl01lon hazard. 

fire Estlnplsblna Media: 
Use any -,ieana suitable for extinguishing surrounding fire. 

Speclal lnrormatlon: 
In the event of a fire, M■r full protective clothing and 
NIOSH-approved setr-contalned breathing apparatus with full 
faceplece operated In the pressure demand or other positive 
prcaure mode. 

SECQQN 3 RactMty Data 

Stablllty: 
Stable under ordinary conditions of use and storage. 
Slightly hygroscopic. 

Hazardous Decomposition Products: 
When heated to decomposition It emits highly toxic fumes of 
phosphorous oxides. 

Hazardous Polymerization: 
-Will not occur. 

lncompatlbllllles: 
No incompatibility data found. 

SECQQN 1 Lcak/Splll Dlsoosal lnrormatlon 

Ventil•t~ area of leak or spill. Oean-up peROnnel may require 
respintory protection from dust. 

Spills: SMep up and containerize ror reclamation or disposal. 
Vacuuming or -1 SM:eplng may be used lo avoid dust dispersal. 

Disposal: Whatever cannot be IIIYCd for reclamation may be 
delivered to an appJOYed waste disposal racility. 

&sure compliance with local, state and fedenl regulations. 

POTASSIUM PHOSPHATE DIBASIC ANHYDROUS 



Effcclive Date: 08-0CJ-85 

SECUQN 5 Health Hazard rnronnaUon 

A. EXPOSURB I HBALDJ BFFE£[S 
Inhalation: 
Nol expcded lo be a hcallb huard. 

In pat Ion: .. 
Large dosca may cause vomiting. nausea, tingling aen111lon of the 
handl and reel, and disturbance In heart rhythms. 

Skin Contact: 
No advene effects expected. 

Eye Contact: 
No advene effects expected bul dual may cause mechanical 
lrri1a1lon. 

Chronic Eirpoaure: 
No lnrormallon round. 

Aare•■tlon or Pre-eJd1tln1 Conditions: 
No lnrormallon round. 

POTASSIUM PHOSPHATE DIBASIC ANHYDROUS 

B. FIRSTAID 

Inhalation: 
Nol expected lo require finl aid measures. 

lnaeatlon: 
Ir large amounll were IWllllowcd, give water 10 drink and gel 
medical advice. 

Skin Exposure: 
Wuh exposed area with aoap and water. Oct medical advice ir 
lrrillillon develops. 

Eye Exposure: 
Wuh thoroughly with running waler. Oct medical advice If 
Irritation devcl0p1. 

C, TQXIC[[Y DATA (RTECS, 1986) 

No LD.50/LCSO lnrormatlon round relating 10 normal 
routea of occupallonal expo1ure. 

( 

SECIJQN § Qccupatlonal Control Measure■ 
~ 

AJrbome Exposure Umlts: 
None Clllbllshed. 

VenUlatlon System: 
In general, dilullon ventilation is a salisrac1ory heallh hazard 
control ror this 1ub&1ancc. However, ir conditions or use create 
discomrort 10 lhe worker, a local exhaust system should be 
considered. 

Renonal Resplraton: (NIOSH Approved) 
Por conditions of use where exposure lo the dust is apparent, a 
dust/mist respirator may be worn. Por emergencies, a 
selr-conlained breathing apparatus may be necessary. 

. Skin . Protection: 
Wear protective glOYU and clean body-covering clothing. 

Eye Protection: 
Safety glllllCI. Maintain e~ wash fountain and quick-drench 
racililiea In wort area. 

SECflQN 7 Stonn and Speslal Information 
Keep In a tightly closed container, stored In a cool, 
dry, ventilated area. Protect against physical damage. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
POPHO 



MALLINCKRODT 
Material Safety Data Sheet 

Mllllncltrodl plOYfdea tho 1arorm11loa coalllned hen:ln In JOOd (allb 
bul mates no n:prcaenlltJoa u lo Ill comprehemlvenca or accuracy. 
Individuals receiving the 1nrorm11lon mllll exercise lhelr lndcpcndenl 
Judonent In determlnlna lta 1ppropriatenca ror • panlcular purpolC. 
MALUNCKRODT MAKF.S NO REPRBSl!NfATIONS, OR 
WARRANTIES, Brml!R EXPRESS OR IMPUl!D, OP 

Mallinckrodt, Inc. Scicnu Products Division,_ P.O. Box M Paris, KY 40361 

HYDROGEN PEROXIDE SO~UTION, 30% 

PRODUCT IDENTIFICATION; 

Synonyms: Peroxide; 100 volume peroxide 

Formula CAS No.: m2-84-1 

Molecular Weight: 34.01 

Chemical Formula: H202 

Hazardous lngndients: Hydrogen peroxide 

PRECAUTIONARY MEASURES 

DANGERJ STRONG OXIDIZER. COHTACf Wint OTIIER MATER.LU. 
MAY CAUSE tlRL 
CAUSES SEVER£ BURNS. HARMFl/L IF SWALLOWED OR 
INHALED. 

Do not get in eyes, on skin, or on clothing. 
Avoid breathing mill. 
Keep from contact with clothing and other combustible materials. 
Do not siore near combusiible materials. 
Use with adequate ventilation. 
Wash thoroughly after handling. 

EMERGENCY /FIRST AID 

In case of contact, immediately nush sliin or eyes with plenty or 
water for at least IS minutes. For eyes, get medical 111ention. 
If swallowed, give water or milk to drink. Get medical 111en1ion 
immedia1ety. Never give anything by mouth to an unconscious person. 
If inhaled, remove to fresh air. Get medical 111ention for any 
breathing di(ficulty. In 111 cases call I physician. 
SEE SECTIONS. 

DQT Hazard Class: Oxidizer 

SEcnON I Physical Data 
Appearance: Oear, colortcu liquid. 

Odor. Acrid odor. 

Solublllty: Infinitely soluble In waler. 

Dolllna Point: 108°C (226"P) 
Melling Point: · -zs•c (-13"P) 

Specific Oravfty: 1.11 

Vapor 0ellflty (Air• 1): (Air• 1) 1.17 

Vapor Prusure (mm Hg): 2S 1t 30"C (86"P) 

Evaporation RIie: (BuAc•1): <l 

SECTION 2 fin ■nd Erploslon Jn[ormatlon 
Fire: 
Nol combuslible, but 1ub1lancc la 1 11rong oxidizer and Its hc11 
or n:■cllon with n:dudng agents or combustibles may cause 
Ignition. Increases lhe nammabillty or combustible, organic and 
n:adily oxldluble m11eri1II. 

Explosion: 
Contact with oxldluble substances may cause extremely violent 
combusllon. Drying or conceillnled hydrogen peroxide on 
clothing or other combustible materials may cause fire or 
explosion. · 

Fire Extinguishing Media: 
Water spray may be used to extinguish surrounding fire and cool 
exposed containers. Waler spray will also reduce fume and 
lrri11nt gases. 

Special Information: 
In the event of I fire, wear full protective clothing and 
NIOSH-1pproved self-contained breathing 1ppantu1 with full 
face piece operated In lhe pressure demand or other positive 
pressure mode. 

NFPA Ratlna1: Health: 2 Pl1mmabl111y: 0 Rc1c11v!ry: 1 01hcr: Oxidizer 

MERCHANrABIUTY, ~PORA PARTICULAR 
PURPOSE wrrn RESPBCf TO 1lIB INFORMATION SEIT 
FORm HeREJN OR TO me PRODUCT TO WHICH me 
INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
WIU. NOT DE RESPONSIDLB FOR DAMAGES RESULTING 
PROM use OP OR RBUANCB UPON TIIIS INFORMATION. 

Emergency Telephone Number: 314-982-5000 

SECTION J RrattMIJ Dato 

Stability: 
Unsllble. Unstable wilh heat, may rcsull in dangerous pressures. 
A strong oxid~r, n:acu violently upon contact with many 
orpnlc 1ubst.1nccs, panicularly lcrtile and paper. 

Hazardous Dttomposltlon Products: 
Decomposes to water an~ oxygen with rapid heat release. Use 
venled containers. The sblution can decompose violently upon 
healing. 

Hazardous Polymertutlon: 
Thie substance does not polymerize. 

Incompatibilities: 
Heat, reducing agents, organic m11eriall, din, alkalies, rust, 
and many met1II. Spontaneous combustion may occur on standing in 
contact with n:adily n1mm1ble materials. 

SEcnON 1 Leak/Spill Disposal ln[onnatlon 

CAt.rnONI Caustic material. CaUSCI fires with organic material. 
Ventilate 1re1 of leak or spill. Oe1n-up personnel require 
protective clothl.ng. _Conlain and recover liquid when possible. 
Do nol return spilled m11eri1l 10 original container. Larger 
Spills: Dilute with I large amount of water and hold in I pond 
or dyked area until the H202 
decomposes followed by discharge into a suitable 1rea1men1 
system. May be neutralized with M><lium metabisulfile or sodium 
sulfite after diluting to S-10% peroxide. Do not nush 
undiluted material 10 sewer. This oxidizing material can 
Increase the nammabllity or adjacent combustible materials. 
Empty containen should be rinsed with water before discarding. 

ensure compliance with local, state and federal regul11ions. 

Effective Date: 04-06-89 Supersedes 10-18-85 HYDROGEN PRRoxrnP ~n1 1 TTTnM ,nnt 



Effective Date: 04--06-89 Supersedes 10-18-8S 

SECUON 5 Htallh Hazard Information 

A. E.XPOSURE. / HEALTII E.FFEC[S 

'lnhalatlon: 
Vapon are corrosive and Irritating to the respiratory tract. 
Inhalation or mist may bum the mucous membrane or the nose and 
throat. 

Ingestion: 
Corrosive and Irritating to the mouth, throat, and abdomen. 
Large doses may cause symptoms of abdominal pain, vomiting. and 
diarrhea as well as blistering or tissue destruction. · 

Skin Contact: 
Irritating in contact with the skin. Symptoms Include 
discoloration of skin and pain. 

Eye Contact: 
_Vapon are very corrosive and Irritating to the eyes. Symptoms 
Include pain, redness and blurred vision. Splashes may cause 
tissue destruction. 

Chronic Eirposure: 
No lnfonnation found. 

Aggrevatlon or Pre-existing C.Ondltlons: 
Persons with pre-existing skin dlsorden or eye problems or 
Impaired respiratory function may be more susceptible to the 
effects of the substance. 

HYDROGEN PEROXIDE SOLUTION, 30% 

B. FIRSTAID 

lnhalatlon: 
Remove to fresh air. Oct medical attention for any breathing 
difficulty. 

Ingestion: 
If swallowed, give water or millt to drin.Jt. Get medical 
attention Immediately. Never give anything by mouth to an 
unconscious person. 

Skin Eirposure: 
In case of contact, Immediately nush skin with plenty of water 
for at least 1S minutes while removing contaminated clothing 
and shoes. Wash clothing before reuse. Call a physician 
Immediately. 

Eye ~xposure: 
Wash eyes with plenty of water for at least tS minutes, lirling 
lower and upper eyelids occasionally. Oct medical attention 
Immediately. 

C. TOXICITY DATA (RTECS, 1986) 

No LDS0/LCS0 lnfonnatlon found relating to nonnal 
routes of occupational exposure. Tumorigcnic data cited. 

SECUON 6 Occupatlonal Control MrasurH 

Airborne Exposure Limits: 
-OSHA Pennlsslble Exposure Limit (PEL): 
1 ppm('IWA) 

-ACOIH Threshold Limit Value (11,V) 
1 ppm ('IWA) 

Ventllatlon System: 
A system of local and/or general cxhaU5t Is rcrommcndcd to keep 
employee exposures below the Airborne Exposure Limits. Local 
exhaust ventilation is generally prdcrred because it can control 
the emissions of the contaminant at Its source, preventing 
dispersion of it Into the general work area. Please refer to the 
ACGIH document, "Industrial Ventilation, A Manual of Recommendc 
Practices", most rucnt edition, for details. 

Personal Respirators: (NIOSH Approved) 
If the TLV is exceeded a full racepiccc chemical cartridge 
respirator may be worn, In general, up to 100 times the TL V or the 
maximum use concentration specified by the respirator supplier, 
whichever is less. AJternhtivcly, a supplied air full faccpiccc 
respirator or air1ined hood may be worn. 

Skin Protec:tlon: 
Wur impervious protective clothing. including boots, gloves, lab 
coat, apron or coveralls to prevent sic.in contact. 

Eye Protection: 
Use chemical safety goggles and/or a full face shield where 
splashing is possible. Cohtac1 lenses should not be worn when 
wortlng with this material. Maintain eye wash fountain and 
qulck~rench facilities In work area. 

SEcnON 7 Storage and Spedal Information 

Store In a cool, well-ventilated dark area separated 
from combustible substances, reducing agents, strong bases, 
organics. Suggest rotation of stock. ContaineB must be vented 
bul check periodically for bulging containers which can burst r~m 
pressure. Protect containers Crom physical damage and 
contamination. Contamihation from any gourcc (dust, metals) may 
cause rapid decomposition with gcncralion of large quantities of 
oxygen gas and high prcs&ures. Rinse empty containers thoroughly 
with clean water. 

···························································· 
IIYPER 



~ M A T E R I A L S A F E T Y D A T A S H E t T 
EM SCIENCE PREPARATION DATE ..•••••• : OCT 
A DIVISION OF EM INDUSTRIES 

11 WOODCREST INFORMATION PHONE NUMBER.: 
~HERRY HILL, N.J. 08034-0395 (609) 354-9200 

CHEMTREC EMERGENCY NUMBER: 
1 -8•~)()·-424-9300 

'")7 
..:. I I 

•o­u ( 

1----------------------------------------
I NFPA HAZARD RATINGS 
I 
I HEALTH ..•. : 2 FLAMMABILITY .... 0 
I REACTIVITY : 0 SPECIAL HAZARDS.: NIA 

SECTION I - GENERAL INFORM~TION 
CAT ALO G NUMB E F: ( S ) : 1 1 41 1 1 4 2 1 1 4 3 t 1 4 4 1 1 4 5 

AX1269 AX1270 AX1272 AX1275 AXt276 

f ~~~~ c~~M~~~~:::: ; ~:r_Q~~~~H~~20R~-~-li .. '.: 
C.A.S. NUMBER •••• : 12125-02-9 
CHEMICAL FAMILY •. : INORGANIC SALT 
FORMULA •••••••••• : NH4CL 
MOLECULAR WEIGHT.: 53.50 
DOT SHIPPING NAME: N/A 
DOT NUMBER •.••••• :· NIA 

SECTION II - HAZARDOUS INGREDIENTS 
-NONE OTHER THAN SPECIFIED PRODUCT 

SECTION III- PHYSICAL DATA 
BOILING POINT (C 760 MM HG).: N/A 
MELTING POINT CC).~ ••••••••• : SUBLIME 
SF'ECIFIC GRAVITY(H.2.0 = 1) •••• : -1 .53 
VAPOR PRESSURE •• <MM HG) •••••• : N/A 20C 
PERCENT VOLATILE BY VOL(%) •• : NIA 
VAPOR DENSITY <AIR=1) •••••••• : NIA 
EVAPORATION RATE (BUAC=1) •••• : N/A 
SOLUBILITY IN WATER(¼) •••••• : 2+¼ 
APPEARANCE AND ODOR •••••••••• : WHITE, ODORLESS GRANULES 

OR CRYSTALLINE POWDER 

SECTION IV - FIRE~ EXPLOSION HAZARD DATA 
FLASH POINT CF) ••••••• : NOT COMBUSTIBLE 

·FLAMMABLE LIMITS LEL 7..: N/A 
FLAMMABLE LIMITS UEL %.·: N/A 
EXTINGUISHING MEDIA •• ~.: 

WATER FOG OR SPRAY 
MSDS-1141 PAGE~ 01 
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~EAR GOGGLES OR FACE SHIELD 
FIRE FIGHTING PROC •.••• : 

WEAR SELF-CONTAINED BREATHING 
FIRE· & EXPL. HAZARDS ••• : 

C ' • • 

APF"AF:ATUS 

· -THERMAL DECOMPOSITION PRODUCES H1GHLY TOXIC FUMES 

SECTION V - HEALTH HAZARD DATA (ACUTE AND CHRONIC> 
ACGIH TLV/OSHA PEL <TWA) ••••.•• : 

10 MG/CU.M. (TWA) OSHA-PEL: NONE ESTABLISHED 
TOXICITY DATA ••••••••••••••••.• : 

-ORL-RAT LD50: 1650 MG/KG ORL-DOG LDLO: 600 MG/KG 
SYMPTOMS OF EXPOSURE .••••••••• : 

-HARMFUL IF SWALLOWED; IRRITATING TO SKIN, EYES, AND RESPIRATORY 
PASSAGES BY CONTACT OR INHALATION 

EYE IRRITATION CAN BE SEVERE 
FUMES RESULTING FROM HEATING OF MATERIAL ARE PRINCIPAL HAZARD 

MEDICAL COND. AGGRAVATED BY EXP: DATA NOT AVAILABLE. 
F:OUTES OF ENTF:Y •••••••••••••••• : I NI-IALATI ON, I NG EST I-ON OR· SK IN CONT ACT. 
c;,RCINOGENICITY •..••••••••••••. : SEE COMMENTS, SECTION X; IF NO INFORM-

ATION APPEARS, THE MATERIAL .IS NOT LISTED AS A CANCER CAUSING AGENT. 
EMERGENCY FIRST AID •••••••••••• : 

SKIN: WASH THOROUGHLY WITH SOAP AND WATER 
EYES: IMMEDIATELY FLUSH THOROUGHLY WITH LARGE AMOUNTS OF WATER 
INHALATION: REMOVE TO FRESH AIR; GIVE ARTIFICIAL RESPIRATION IF 

BREATHING HAS STOPPED . 
INGESTION: DO NOT INDUCE VOMITING; GET IMMEDIATE MEDICAL ASSISTANCE 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE 

SECTION VI - REACTIVITY DATA 
STABILITY •••••••••••••••• : YES 
CONDITIONS TO AVOID •.••• : 

-EXTREME HEAT; AVOID ANY ACTION THAT CREATES DUSTING 
(DISPERSION OF FINE PARTICLES INTO AIR> 

MATERIALS TO AVOID ••••••• : ( ) WATER <X) ACIDS 
< > BASES ( ) CORROSIVES (X) OXIDIZERS 
CX) OTHER <SPECIFY)-STRONG ALKALIES, SILVER SALTS, CYANIDES, BRF3 
HAZARDOUS POLYMERIZATION.: DATA NOT AVAILABLE. 
HAZARDOUS DECOMPOSITION •• : -HYDROGEN CHLORIDE AND AMMONIA GAS 

SECTION VII - ENVIRONMENTAL PROTECTION PROCEDURES 
SPILL RESPONSE: 

-TAKE UP AND CONTAINERIZE FOR PROPER DISPOSAL 
FLUSH AREA WITH WATER 

WASTE DISPOSAL: TO BE PERFORMED IN COMPLIANCE WITH ALL CURRENT ~□CAL, 
STATE AND FEDERAL REGULATIONS. 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
VENTILATION, REiPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION: 

-MATERIAL SHOULD BE HANDLED OR TRANSFERRED IN AN APPROVED FUME HOOD 
MSDS-1141 PAGE~ : 02 



OR WITH ADEQUATE VENTILATION 
PROTECTIVE GLOVES (NEOPRENE, PVC OR EQUIVALENT) SHOULD BE WORN TO 

PREVENT SKIN CONTACT 
SAFETY GLASSES WITH SIDE SHIELDS SHOULD BE WORN AT ALL TIMES 

SECTION IX - SPECIAL PROTECTION INFORMATION 
HANDLING & STORAGE •••. : 
. -KEEP CONTAINER CLOSED TIGHTLY 

STORE IN A COOL, DRY AREA 
DO NOT BREATHE DUST 
DO NOT GET IN EYES, ON SKIN OR ON CLOTHING 
DO NQT TAKE INTERNALLY 
WASH THOROUGHLY AFTER HANDLING 

' ' 

WORK/HYGIENIC PRACTICES: WASH THOROUGHLY AFTER HANDLING. DO NOT TAKE 
INTERNALLY. EYE WASH AND SAFETY EQUIPMENT SHOULD BE READILY AVAILABLE. 

SECTION X - OTHER INFORMATION 

-TESTS ON LABORATORY ANIMALS INDICATE MATERIAL 
MAY PRODUCE ADVERSE MUTAGENIC EFFECTS 

N/A 
REVISION HISTORY .•••••••• : 08/01/81, NIA 

OCT 27, '87 
N/A = NOT AVAILABLE: 

MSDS-1141 

REV. 1/87 

PAGE~ 03 



.-
( 

SIGMA~ 
CHEMICAL COMPANY 

THE WORLD'S FOREMOST MANUFACTURER OF RESEARCH 
BIOCHEMICALS ANO DIAGNOSTIC REAGENTS 

ATTN: SAFETY DIRECTOR 
CRAIG LANG 
IT CORPORATION 
312 DIRECTORS DRIVE 
KNOXVILLE TN 37923 

POST OFFICE BOX 145C3 ' · 
SAINT LOUIS, MISSOURI 63178. USA 

FAX: USNCANADA 1-800-325-5052 OUTSIDE USNCANAOA 314-TTl-5757 
TELEX: 910-761--0593 or 434475 ANSWERBACK "SIG OK COLLECT" 

TELEPHONE: USNCANADA 1-800-325-3010 
OUTSIDE USNCANADA call COLLECT 314-TT1-5750 

EMERGENCY PHONE 1-314-771-5765 

DATE: 11/25/91 
CUST#: 6-083-43580 
PO#: 

MATER I AL SAFETY DAT A SHEET PAGE 

STOCK•: PVP-360 
PRODUCT•: P3254 
CAS •:9003-39-8 

IDENTIFICATION 

NAME: POLYVINYLPYRROLIDONE AV. MOL. 
WT. 360,000 

SYNONYMS 
AGENT AT 717 * ALBIGEN A* ALDACOL Q * AT 717 * BOLINAN * 1-ETHENYL-2-
PYRROLIDINONE POLYMERS* GANEX P 804 * HEMODESIS * HEMODEZ * K15 * 
K25 * K25 (POLYMER) * K30 * K30 (POLYMER) * KSO * KSO (POLYMER) * K90 
* K115 * K115 (POLYAMIDE) * KOLLIDON * KOLLIDON 17 * KOLLIDON 25 * 
KOLLIDON 30 * LUVISKOL * LUVISKOL K30 * LUVISKOL K90 * MPK 90 * NCI 
C60582 * NEOCOMPENSAN * PERAGAL ST* PEREGAL ST* PERISTON * PERISTON­
N * PEVISTON * PLASDONE * PLASDONE K-26/28 * PLASDONE K 29-32 * 
PLASDONE XL* PLASMOSAN * POLYCLAR AT* POLYCLAR H * POLYCLAR L * 
POLY(1-(2-0X0-1-PYRROLIDINYL)ETHYLENE) * POLYVIDONE * POLY(N­
VINYLBUTYROLACTAM) * POLY(VINYLPYRROLIDINONE) * POLY(N­
VINYLPYRROLIDINONE) * POLY(1-VINYLPYRROLIDINONE) * 
POLYVINYLPYRROLIDONE * POVIDONE * POVIDONE (USP XIX) * PROTAGENT * 
PVP * PVP 40 * PVP-K 15 * PVP-K 30 * PVP-K 60 * PVP-K 90 * PVPP * 2-
PYRROLIDINONE, 1-ETHENYL, HOMOPOLYMER * 2-PYRROLIDINONE, 1-VINYL-, 

{ POLYMERS* 143 RP* SUBTOSAN * VINISIL * N-VINYLBUTYROLACTAM POLYMER* 
VINYLPYRROLIDINONE POLYMER* N-VINYLPYRROLIDINONE POLYMER* N­

VINYLPYRROLIDONE POLYMER* VINYLPYRROLIDONE POLYMER* 

------------------ TOXICITY HAZARDS 

RTECS NO: TR8370000 
POLY(1-VINYL-2-PYRROLIDINONE) HOMOPOLYMER 

TOXICITY DATA 
ORL-RAT LD50:100 GM/KG 
IPR-MUS LD50:12 GM/KG 
UNR-MUS LD50:16 GM/KG 
ORL-RBT LD50:1040 MG/KG 
ORL-GPG LD50:100 GM/KG 

REVIEWS, STANDARDS, AND REGULATIONS 

FAONAU 
FAONAU 
KHFZAN 
VETNAL 
FAONAU 

53A,486,74 
53A,486,74 
19,212,85 
61(12),68,85 
53A,486,74 

IARC CANCER REVIEW:ANIMAL LIMITED EVIDENCE IMEMDT 19,461,79 
IARC CANCER REVIEW:HUMAN NO ADEQUATE DATA IMEMDT 19,461,79 
IARC CANCER REVIEW:GROUP 3 IMSUDL 7,56,87 
EPA TSCA CHEMICAL INVENTORY, JUNE 1990 
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, MARCH 1991 

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS) 
DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION. 

ACUTE EFFECTS 
HARMFUL IF SWALLOWED. 
MAY BE HARMFUL IF INHALED. 
MAY BE HARMFUL IF ABSORBED 
MAY CAUSE EYE IRRITATION. 
MAY CAUSE SKIN IRRITATION. 

CHRONIC EFFECTS 
POSSIBLE CARCINOGEN. 

HEALTH HAZARD DATA-----------------

THROUGH THE SKIN. 

CONTINUED ON NEXT PAGE 



POST OFFICE BOX 14508 
SAINT LOUIS, MISSOURI 63178. USA SIGMA~· 

CHEMICAL COMPANY 
FAX: USA/CANADA 1-800-325-5052 OUTSIDE USA/CANADA 314-TTl-5757 

TELEX: 910-761--0593 or 434475 ANSWERBACK "SIG OK COLLECT" 

THE WORLD'S FOREMOST MANUFACTURER OF RESEARCH 
BIOCHEMICALS AND DIAGNOSTIC REAGENTS 

TELEPHONE: USA/CANADA 1-800-325-3010 
OUTSIDE USA/CANADA call COLLECT 314-TTl-5750 

M A T E R I A L S A F E T Y D A T A S H E E T PAGE 2 

DATE: 11/25/91 
CUST#: 6-083-43580 
PO#: 

PRODUCT#: P3254 
CAS #:9003-39-8 

NAME: POLYVINYLPYRROLIDONE AV. MOL. 
WT. 360,000 

------------------ HEALTH HAZARD DATA-----------------

FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF 

WATER FOR AT LEAST 15 MINUTES. 
FLUSH SKIN WITH WATER. 
IF INHALED, REMOVE TO FRESH AIR. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 

CALL A PHYSICIAN. 

APPEARANCE AND ODOR 
WHITE POWDER 

PHYSICAL DATA--------------------

FIRE AND EXPLOSION HAZARD DATA----------­

EXTINGUISHING MEDIA 
WATER SPRAY. 
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM. 

SPECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH SKIN AND EYES. 

UNUSUAL FIRE AND EXPLOSIONS HAZARDS 
EMITS TOXIC FUMES UNDER FIRE CONDITIONS. 

REACTIVITY DATA 

INCOMPATIBILITIES 
STRONG OXIDIZING AGENTS 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
THERMAL DECOMPOSITION MAY PRODUCE CARBON MONOXIDE, CARBON DIOXIDE, 
AND NITROGEN OXIDES. 

--------------- SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 
CHEMICAL SAFETY GOGGLES. 
USE PROTECTIVE CLOTHING, GLOVES AND MASK. 
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL. 
AVOID RAISING DUST. 
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

WASTE DISPOSAL METHOD 
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A 
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER. 
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS. 

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE --­

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT 

CONTINUED ON NEXT PAGE 
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POST OFFICE BOX 14508 
SAINT LOUIS, MISSOURI 63178. USA SIGMA~·· 

CHEMICAL COMPANY 
FAX: USA/CANADA 1~00-325-5052 OUJSIDE USA/CANADA 314-TTl-5757 

TELEX: 910-761-0593 or 434475 ANSWERBACK "SIG OK COLLECT" 

THE WORLD'S FOREMOST MANUFACTURER OF RESEARCH 
BIOCHEMICALS AND DIAGNOSTIC REAGENTS 

TELEPHONE: USA/CANADA 1~00-325-3010 
OUTSIDE USA/CANADA call COLLECT 314-TT1-5750 

M A T E R I A L S A F E T Y D A T A S H E E T PAGE 3 

DATE: 11/25/91 
CUST#: 6-083-43580 
PO#: 

PRODUCT•: P3254 
CAS •:9003-39-8 

NAME: POLYVINYLPYRROLIDONE AV. MOL. 
WT. 360,000 

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE --­

GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING. 
SAFETY SHOWER AND EYE BATH. 
USE ONLY IN A CHEMICAL FUME HOOD. 
DO NOT BREATHE DUST. 
DO NOT GET IN EYES, ON SKIN, ON CLOTHING. 
AVOID PROLONGED OR REPEATED EXPOSURE. 
WASH THOROUGHLY AFTER HANDLING. 
POSSIBLE CARCINOGEN. 
KEEP TIGHTLY CLOSED. 
STORE IN A COOL DRY PLACE. 

LABEL PRECAUTIONARY STATEMENTS 
HARMFUL 
HARMFUL IF SWALLOWED. 
POSSIBLE RISK OF IRREVERSIBLE EFFECTS. 
POSSIBLE CARCINOGEN. 
WEAR SUITABLE PROTECTIVE CLOTHING. 

( DO NOT BREATHE DUST. 

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT.DOES NOT PURPORT TO BE 
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA SHALL NOT BE HELD 
LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE 
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL· 
TERMS AND CONDITIONS OF SALE. 

COPYRIGHT 1991 SIGMA CHEMICAL CO. 
LICENSE GRANTED TO MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY. 



• .,,.--. ... ~L\ ..... n"-' -'n.C ~• .l. un.L.n .:>n.c.,..:::...L. 

KSDS DATE1 12/21/,0 
CHAHOE NO.I 170 

For,A1111t1nce, Cont1ct1 
Ro1ul1tory Aff1lr1 Dept. 
PO Box ,07 Al1t1, IA 50010 
111ooi' 227-4224 

HACH CONPANY 
PO BOX 907 

ANES, IA 50010 

' ' Ea1r11ncy 1·1l ■ Phon1 t 
Rocky ►i1,1!_•r,t11n Pol1on Ctr. 
13051 US-571' 

I. PRODUCT IDENTIFICATION 

PRODUCT NAM!I PlloeV•r • I .' 
CAS NO. I NA CHEMICAL NAME, Not eppllc ■ bll 

FORHULAI Not •PPlloeble CHEMICAL FAHILYI Not IPPllc ■ ble 

II. INGREDIENTS 

Pot111lu■ Pyro ■ulhh 

PCTI <IIO CAS NO. a 77tO•U•7 
TLV1 Not 11t1bll1htd 
HAZARD, AQUOOUI 101ut1on 11 1tron1ly 

L•A■ corblo Aold 
PCT1 <25 CAS N0.1 50•111·7 
TLVI Not tltlbllshed 
HAZARD, Hey OIUU lrrlt ■ tlon 

Sodlu■ Holybd ■ te 

SARAI NOT LISTED 
PELI Not t1t ■bl11hed 

■oldlc 

SARAI NOT LISTED 
PELI Not e1tebll1hed 

PCTI <5 CAS NO., 7631•95-0 SARAI NOT LISTED 
TLV1 5 at/HS e ■ Ho PELI 5 ■t/HS • ■ Ho 
HAZARD, Hoder1t1ly toxlOJ ••Y oeu11 lrrlt ■ tlon 

Other co■pon1nt1, e ■oh 

PCT1 <I CAS NO. 1 NA 
TLVI Not IPPlloebll 
HAZARD1 Not eppllo1ble 

SARAI NOT LISTED 
PELI Not 1ppllo1ble 

Any oo■ponent of thll ■lxture not 1peolfloelly ll ■ ted let. "other 
oo~ponent ■"J 11 not oonald ■r•~ to pr111nt ■ 01rolno11n ~,z■rd. 

III. PHYSICAL DATA 

STATE, ■ olld APPEARANCE• llhlt• powder DDORI None 
SOLUBILITY INI IIATER1 Soluble ACID, Solubll OTHER, Not deter■lnld 
BOILINO POINT• NA ll!LTINO PT., 1,oc SPEC GIIAYITY1 2.11 
PHI of 51 101n • 1.1 VAPOR PRESSURE, Not IPPllcebll 
VAPOR DEkSITY lelr•l l I NA EVAPORATION RATEi NA 
METAL CORROSIYITY • ALUMINUM, 0.101 ln /yr STEEL1 o.SZZ ln/yr 
STABILITY, See Condltlon ■ to Avold 
STORAGE PRECAUTIONS• Store ln I oool, dry, dark Pl ■ ae. 

IV. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA 

FLASH PT., Not eppltcebl• IIETHODI NA 

FLAHHABILITY LIMITS· LOIIER1 NA UPPER1 NA 
SUSCEPTIBILITY TO SPONTANEOUS HEATIN01 None 
SHOClt SENSITIVITY, None AUTOIGNITION PT. 1 ND 
EXTINOUISHINO MEDIAi weter, o ■rbon dloxld■, or dry clle■lcel 

FIRE/EXPLOSION HAZARDS! Hey e■lt t'!j!lO fu■ee ln fire 
HAZARDOUS DECOIIP. PRODUCTS• Hey e■ lt to•lo fu■ee of ■ulfur o•ldee ln flre 
OXIDIZER• No ll"PA Code11 H11ltll1 2 Fl1•1blllty1 I R11otlvlty1 0 
CONDITIONS TO AVOID, HHt, fl ■■H, •• , .. ur• to Utllt or ■olltur,, 

oont■■ ln ■ tton wltll 111011het111 oonteot wltll o•ldlz1r1, dy11, alkell••• 
iron or copter 

V. HEAL TH HAZARD DATA 

THIS l"IIODUCT HAY BE• oorroalva ta •Y••• wet 1kln ■nd r11plretory tr ■ot. 
ACUTE TOXICITY• Noderataly to•l• 

ROUTES OF EXPOSlll!a ln111tl1n, lnft1l1tlon 
TARGET ORGANS! 11v1r 

0IIONIC TOXICJTYt Not detar■ln•• 
ROUTES OF EXPOSIIIEI Nat det1raln1• 
TARGET OROANSt Not d1ter■ln1• 

CANCER lll"ORMATJGNt 01roln111nt1Jty t11tln1 1n 1r11r111 for• 00■1on1nt of 
tftl1 1roduot 

ROUTES OF EXPOSIIIEI Not d1t1r■ln•• 
TARGET ORGANSa Not d1t1r■tn1• 

OVEREXPOSlllE1 C1u111 burna. Nay effaot enzv■a actlvlty, lnduo• 001p1r 
daflolancy, ••Y oeu1• en1■11, 1out or llvar ••••••• Nay 01u11 1011 of 
ooordln■tlon ■nd 1111tlt1, ll1tl111ne11 or dt1rrll11. · 

NEDICAL CONDITIONS AOallAVATED IY EXPOSIIIE1 Cllronlo r111lr1tory oondltlona, 
blood dl11111, tout ■•Y bl 111r1v1t1d by 1•101ure to ■olybdenu■ 00■1ound1. 

VI. PRECAUTIONARY "EASURES 

Caution. Prot1ot fro■ lltftt. 
Protaot fro■ ■ot1tur1 
Avoid oontaot wltll 1y11, akin end clotlllnt 
Do not br11t111 du1t. 
W1111 thoroutlllY 1ft1r 111ndlln1. 

PROTECTIVE EOUIPMENT1 fu■t hood, ruuer ,1o .. ,, 11ftty 1la:tt1, tn ••It 
VII. FIRST AID 

EYE AND S~IN CONTACT1 z,.,.1dl1tely flu1II oye1 with water for 15 ■ lnut11. Ctl 
phy11011n. R ■ ~OVI oont1•ln1t1d olot~1n,. W11h lktn Nlth IOIP 1nd plenty C 

N1t1r. 
INOESTIOH, Do NOT lnduct vo■ lt1n1. Give I • 2 1111111 o, wettr. c,11 I 

phy1tot1n 1-■dtat1ly. Mev ■ r 1tv1 ■ nythlnt ,Y ■outh to 1n uncon1ctou1 
p1r1on. 

INHALATION, Rt■owt to fr11h ■ tr. Glwe trtlflcl ■ l rtlPlr ■ tlon If n1ct111ry. 
Call pftyalclan. 

VIII. SPILL AND DISPOSAL PROCEDURES 

IN CASE OF SPILL OR RELEASE: Covar the conto■ lnatad 1urfoot vltft t0dlu11 
blc ■ rbon ■ te or a aodl llh•lllkld ll■e ■ lature ISD-50). HI• tnd edd vat,, 
lf n101111ry to for■ 1 alurry. Sooop up ■ lurry ■ nd w11h tht 1lt1 wlt~ 
1od1 1111 1otutlon. Tha n1utr1llzed 1lurry ■ ay contain 1uffloltnt hte•~ 
11,tal cono ■ntratlon to reQulre 11ndflllln1 or tre1t■ent ■ t tn EPA approv, 
llta. 

DISPOSE OF IN ACCORDANCE 111TH ALL FEDERAL, STATE, AND LOCAL REGULATIONS. 

IX. TRANSPORTATION DATA 

D.O. T. PROPER SHIPPING NAME1 Corrnln Solid, N.O.S. 
IPohulu■ Pyro1ulf1t ■ l 

HAZARD CLASSI Corroatve Haterlal ID1 1.'11759 

I .C.A.O. PROPER SHIPPING HAMEi Corroalwt Solid, N.O.S. IPotaulu■ Pyro1ulp 
tel 

HAZARD CLASS1 I '1D1 IMl759 OIIDUP1 II 

I .H.O. PROPER SHIPPING NAHEt Corro ■ lve Solld, N.O.S. IPot ■ 11lu■ Pyro1u1Pht 
tel 

HAZARD CLASS1 I ID1 IMl75' GROUP1 II 

x. REFERENCES 

ll TLV'I Tllr11hold Ll■lt V1lu11 end Blolo1lc1l Expo1ure lndlc•e ,or 19811• 
ne,. A■ arloan Conflrence of Gonrn■-nt ■ l Industrial HyUenlttl, 1988. 

2) Alr Cont1■ln1nt1, F1d1r1l Re111t1r, Vol. 54, No. 12, Thur1d1y, Janu ■r) 

1,, 1,e,. PP· zss2-2,1s. 
SI In-hou1e lnfor■atlon 
41 Teollnloel Jud1■1nt 

51 NIOSH/OSHA Occupatlonll HHlth Oulde1ln11 for Cho■ lc ■ l H1urd1. 
Clnclnnatlt Depart■ent of Heeltll ind Hu■an Servlo11, 1,111. 

THE lll"ORMATION CONTAINED HEREIN JS BASED ON DATA CONSIDERED TO 8E ACCIIIATE. HQlj!yO, NO IIAlRANTY IS EXPIESSO OIi IMPLIED 
REGARDING THE ACCIIIACV 0F THESE DATA OIi THE RESULTS TO IIE OBTAINED l"RON THE USI! THEREDF. 

IC) HAO! CO. In! 

Hach Co■11ny, IIOllLD HEADQUARTDS, PO Bo• se,. LOVlltnd, CO 80559 Heall Euro1e, BP 229, 85011 N1■ur 1, KLOIIII PA~ I al' 



TWX: (910) 262-3052 Aldrichem Ml 
Telex: 26 843 Aldrich Ml , , 
FAX: (414) 273-4979 

ATTN: SAFETY DIRECTOR 
IT CORPORATION 

DATE: 06/26/89 
CUST # 427195 P.O.# 

312 DIRECTORS DR 
KNOXVILLE TN 37923 
MICHAEL KRSTICH 

M A T E R I A L S A F E T Y 0 A T A S H E E T PAGE: 

------------------ IDENTIFICATION --------------------
PRODUCT # 27056-3 NAME: OICHLOROME-THANE •. 99"~-9%,~,HPLC GRADE-/ 
CAS # 75-09-2 
MF: Ci12CL2 

SYNONYMS 
AEROTHENE MM• CHLORURE DE METHYLENE (FRENCH)* DCM* DICHLOROMETHANE * DICHLOROMETHANE (DOT,OSHA) * METHANE DICHLORIDE* METHYLENE 
BICHLwRIDE • METHYLENE CHLORIDE• METHYLENE CHLORIDE (ACGIH,OOT,OSHA) 
* METHYLENE DICHLORIDE* METYLENU CHLOREK (POLISH)• NARKOTIL * NCI­
C50102 • R 30 * RCRA WASTE NUMBER U080 * SOLAESTHIN * SOLMETHINE * UN 
1593 (DOT) * 

------------------ TOXICITY HAZARDS--------------------
RTECS ~ PA8050000 

METHANE, DICHLORO- · · 
IRRITATION DATA 

SKN-RBT 810 MG/24H SEV 
SKN-RBT 100 MG/24H MOO 
EYE-RB T 162 MG MOO ,, 
EYE-RBT 10 MG MLD 
EYE-RBT 500 MG/24H MLO 

EJTXAZ 
85JCAE 
EJTXAZ 
TXCYAC 
85JCAE 

9,171,76 
-,88,86 
9,171,76 
6,173,76 
-,88,86 

TOXICITY DATA 
ORL-HMN LDLO 357 MG/KG 
ORL-RAT LD50 1600 MG/KG 
IHL-RAT LC50 88000 MG/M3/30M 
IPR-RAT LD50 916 MG/KG 
IHL-MUS LC50 14400 PPM/7H 
IPR-MUS LD50 437 MG/KG 
SCU-MUS LD50 6460 MG/KG 
UNR-MUS L050 4770 MG/K~ 

34ZIAG 
FAONAU 
FAVUA I 
ENVRAL 
NIHBAZ 
AGGHAR 
TXAPA9 
ESKGA2 

-,390,69 
48A,94,70 
7,35,75 
40,411,86 
191,1,49 
18,109,60 
4,354,62 
28,P31,82 

REVIEWS, STANDARDS, ANO REGULATIONS 

-AIOnCIIO.,..NV/S.A. 
Id. ~IMII 110. D.t 
8-10,JI) .,,.._ . 

leleOf'IOl'le m, Z4ll7'0 
r. ... 12302&~1 
F.U.. I0'1I 26.21111 

ACGIH TLV-TWA 50 PPM 85INA8 5,391(86),86 
ACGIH TLV-SUSPECTED CARCINOGEN 85INA8 5,391(86),86 
!ARC CANCER REVIEW:ANIMAL SUFFICIENT EVIDENCE IMEMOT 41,43,86 
IARC CANCER REVIEW:ANIHAL INADEQUATE EVIDENCE IMEHOT 20,449,79 
IARC CANCER REVIEW:HUHAN INADEQUATE EVIDENCE IMEMOT 41,43,86 
IARC CANCER REVIEW:GROUP 28 IMSUOL 7,194,87 . 
MSHA STANOARD-AIR:TWA 500 PPM (1750 MG/M3) OTLVS* 3,171,71 
OSHAPEL:8H TWA 500· PPM,CL 1000 PPM,PK 2000 PPM/5M/2H FEREAC 54,2923,89 
NIOSH REL TO METHYLENE CHLORIOE-AIR:TWA REDUCED TO LOWEST LEVEL MMWR** 

37(S-7),19,88 · 
EPA GENETOX PROGRAM 1988, POSITIVE: CELL TRANSFORM.-RLV F344 RAT 

EMBRYO 
EPA GENETOX PROGRAM· 1988, POSITIVE: HISTIDINE REVERSION-AMES TEST 
EPA GENETOX.PROGRAM 1988, POSITIVE: S CEREVISIAE GENE CO~VERSION; S 

CEREVISIAE-HOMOZYGOSIS 
EPA GENETOX P~OGRAH 1988, POSITIVE: S CEREVISIAE-REVERSION 
EPA GcNETOX PROGRAM 1988, NEGATIVE: 0 MELANOGASTER SEX-LINKED LETHAL 
EPA TSCA CHEMICAL INVENTORY, 1986 
EPA TSCA 8(A) PRELIMINARY ASSESSMENT INFORMATION, FINAL RULE FEREAC 
47,26992,82 

EPA TSCA SECTION 8(E) STATUS REPORT 8EHQ-0680-0345,8EHQ-Ol80-0324 
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, JANUARY 1989 
NIOSH CURRENT INTELLIGENCE BULLETIN 46, 1986 

, .. _ 
,\lclncft~)U""II $.&r I. 

· 21. Foue o.. r,.,. 
F41a:D St1uoou,a 

• ,.......,,.: tlm l27D10 
Te111: SD019 AIOIICfl F 
,.,._,em111~ 

.... 
A1CtnCt1 o,mca S.,.L 
'l•a _,_.ro TONW. • 
2012' MIIUO 
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n.e OIO aoc:a,.,o. New Aoad 
G•ll•""Clftaffl. DotMI SN .._,I. 
'•teOl"OM C01•7'Sl 22t1 
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,.u .01119 t7UI 
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S A F E T Y 0 A T A 

Telephone: (414) 273-3850 
TWX: (910) 262-3052 Aldrichem Ml 
Telex: 26 843 Aldrich Ml 
FAX: (414) 273-4979 

S H E E T PA:;E: 2 .MATER I AL 
CATALOG# 27056-3 NAME: DICHLOROMETHANE, 99.9%, HPLC GRADE 

NIOSH ANALYTICAL METHODS: SEE METHYLENE CHLORIDE, 1005 
NTP CARCINOGENESIS STUDIES (INHALATION);CLEAR EVIDENCE:HQUSE,RAT 

NTPTR* NTP-TR-306,86 
NTP CARCINOGENESIS STUDIES;ON TEST (TWO YEAR STUDIES), FEaRUARY 1989 
OSHA ANALYTICAL METHOD ~ID-59 . 
MEETS CRITERIA FOR PROPOSED OSHA MEDICAL RECORDS RULE FEREAC 47,30420, 

82 
TARGET ORGAN DATA 

PERIPHERAL NERVE ANO SENSATION (PARESTHESIA) 
BEHAVIORAL (ALTERED SLEEP TIME) 
BEHAVIORAL (EUPHORIA) 
BEHAVIORAL (SOMNOLENCE) 
BEHAVIORAL (CONVULSIONS OR EFFECT ON SEIZURE THRESHOLD) 
BEHAVIORAL (ATAXIA) 
CARDIAC (CHANGE IN RATE) 
LUNGS, THORAX OR RESPIRATION (TUMORS) 
LIVER (LIVER FUNCTION TESTS IMPAIRED) 
SKIN ANO APPENDAGES (TUMORS) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES (MUSCULOSKELETAL SYSTEM) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES (UROGENITAL SYSTEM) 
TUMORIGENIC (CARCINOGENIC BY RTECS CRITERIA) 
TUMORIGENIC (EQUIVOCAL TUMORIGENIC AGENT SY RTECS CRITERIA) 

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS) 
DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE lNFORMATIO 

~---------------- HEALTH HAZARD DATA-----------------
ACUTE EFFECTS 

HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN. 
VAPOR OR MIST IS IRRITATING TO THE EYES, MUCOUS MEMBRANES AND UPPER 
RESPIRATORY TRACT. 
CAUSES SKIN IRRITATION. 

EXPOSURE CAN CAUSE: 
NAUSEA, DIZZINESS AND HEADACHE 
MAY CAUSE NERVOUS SYSTEM DISTURBANCES. 

CHRONIC EFFECTS 
DAMAGE TO THE LIVER 
DAMAGE TO THE KIDNEYS 
POSSIBLE CARCINOGEN. 
LABORATORY EXPERIMENTS HAVE SHOWN MUTAGENIC EFFECTS. 

FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP ANO COPIOUS 
AMOUNTS OF WATER. 
CONTAMINATION OF THE EYES SHOULD BE TREATED BY IHHEDIATE ANO PROLONGED 
IRRIGATION WITH COPIOUS AMOUNTS OF WATER. 
ASSURE ADEQUATE FLUSHING OF THE EYES BY SEPARATING THE EYELIDS 
WITH FINGERS. 
IF INHALEOr REMOVE-TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
CALL A PHYSICIAN.- - ·· 
WASH CONTAMINATED CLOTHING BEFORE REUSE. 

ADDITIONAL INFORMATION 
DICHLOROMETHANE IS METABOLIZED IN THE BODY PRODUCING CARBON MONOXIDE 
WHICH INCREASES ·ANO SUSTAINS CARBOXYHEMOGLOBIN LEVELS IN THE BLOOD, 
REDUCING THE OXYGEN-CARRYING CAPACITY OF THE BLOOD. 

..... . 
AIOncll CNm. N.YJS.A. Atanc...0.-. S a.t.L 
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Telephone: (414) 273-3850 
TWX: (910) 262-3052 Aldrrchem Ml 
Telex: 26 843 Aldrich Ml 
FAX: (414) 273-4979 

S A F E T Y 0 A T A S H E E T M A T E R I A L 

CATALOG# 27056-3 NAME: OICHLOROMETHANE, 99.9%, HPLC GRADE 

---------------------PHYSICAL DATA---------------------

MELTING POINT: -97 C 
BOILING POINT: 39.8 C TO 40 C 
SPECIFIC G~AVITY: l.325 
VAPOR DENSITY: 2.9 
VAPOR PRESSURE: 340.0 MM m 20 C 

420.0 MM d 25 C 
APPEARANCE: COLORLESS LIQUID 

------------ FIRE ANO EXPLOSION HAZARD DATA-----------­
AUTO IGNITION TEMP.: 1223 F 
LOWER EXPLOSION LEVEL: 12% 
UPPER EXPLOSION LEVEL: 19% ~ 100 C 

FLASH POINT: NONE 
EXTINGUISHING MEDIA 

NONCOMBUSTIBLE. 

PAGE: 

USE EXTINGUISHING MEDIA APPROPRIATE TO SURROUNDING FIRE CONDITIONS. 
SPECIAL FIRE FIGHTING PROCEDURES 

WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH SKIN AND EYES. 

UNUSUAL FIRE ANO EXPLOSION HAZARDS 
EMITS TOXIC FUMES UNDER FIRE CONDITIONS. 

----------------- REACTIVITY DATA------------------
INCOMPATIBILITIES 

ALKALI METALS 
ALUMINUM 
HEAT 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
CARBON MONOXIDE, CARBON DIOXIDE 
HYDROGEN CHLORIDE GAS 
PHOSGENE GAS 

-------------- SPILL OR LEAK PROCEDURES---------------
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

EVACUATE AREA. 
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS ANO HEAVY 
RUBBER GLOVES. 
ABSORB ON SAND OR VERMICULITE ANO PLACE IN CLOSED CONTAINERS FOR 
DISPOSAL. 
VENTILATE AREA ANO WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

_WASTE DISPOSAL METHOD 

- . Ato,lcft ~ N YJS.A. 
lo. UfflD•WDIIIMl'I 1.0, b,I 
1-tCDO .,,,.._ 
hlitOf'Ol'le•GZ2•B'90 

'•••· enaz •~ • 
F.U.!02)212U11 

THE MATERIAL SHOULD BE IGNITED IN THE PRESENCE OF SODIUM CARBONATE 
A~D SLAKED LIME (CALCIUM HYDROXIDE). THE SUBSTANCE SHOULD BE MIXED 
WITH VERMICULITE ANO THEN WITH THE ORY CAUSTICS, WRAPPED IN PAPER AND 
BURNED IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER 
ANO SCRUBBER ■ 

OBSERVE ALL_ FEDERAL, STATE & LOCAL LAWS. 

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE----

WEAR APPROPRIATE NIOSH/MSHA-APPROVEO RESPIRATOR, CHEMICAL-RESISTANT 
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING. 
USE ONLY IN A CHEMICAL FUME HOOD. 
SAFETY SHOWER ANO EYE BATH. 
DO NOT BREATHE VAPOR. 
AVOID CONTACT WITH EYES, SKIN ANO CLOTHING. 
AVOID PROLONGED OR REPEATED EXPOSURE. 

, .... 
A~ S.a.,.I. 
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Telephone: (414) 273-3850 
. TWX: (910) 262-3052 .o.Iqricnem Ml 

Telex: 26 843 Aldrich Ml 
FAX: (414) 273-4979 

S A F E T Y D A T A S H E E T MATER I A"l 

CATALOG~ 27056-3 NAME: DICHLOROMETHANE, 99.9%, HPLC GRADE 

READILY ABSORBED THROUGH SKIN. 
WASH THOROUGHLY AFTER HANDLING. 
TOXIC. 
POSSIBLE CARCINOGEN. 
IRRIT·ANT. 
NEUROLOGICAL HAZARD. 
POSSicLE MUTAGEN. 
KEEP TIGHTLY CLOSED. 
KEEP AwAY FROM HEAT ANO OPEN FLAME. 
STORE UNDER NITROGEN. 
STORE IN A COOL DRY PLACE. 

---------- ADDITIONAL PRECAUTIONS ANO COMMENTS--------­
NOT APPLICABLE 

---------------- REGULATORY INFORMATION---------------

PAGE: 4 

THIS PRODUCT IS SUBJECT TO SARA SECTION 313 REPORTING REQUIREMENTS. 

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT 
TO BE All INCLUSIVE ANO SHALL BE USED ONLY AS A GUIDE. ALDRICH SHALL 
NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM 
CONTACT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING 
SLIP FOR ADDITIONAL TERMS ANO CONDITIONS OF SALE. 

·-AldtlCft.QIUftle S.a.r.L 
21 •cs .. ON r,..,. 
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MALLINCKRODT 
Material Safety Data Sheet 

--
Mallinckrodt provides the information contained herein in 'good faith 
but makes no representation u 10 irs comprehensiveness or accuncy. 
Individuals receiving the Information mu,t exercise: their Independent 
judgment In determining its appropriateness for a particular purpose. 
MAWNCKRODT MAKES NO REPRESl!NfATIONS, OR 
WARRANI1f.S, EinlER EXPRESS OR IMPUIID, OP 

Mallinckrodt, Inc. Science Products Division, P.O. Box M Paris, KY 40361 

HYDROCHLORIC ACID (10%-22%) 

PRODUCT IDENTIFICATION: 

Synonyms: Muriatic acid; hydrochloric acid diluted 

Formula CAS No.: 7647-01-0 

Molecular Weight: 36.46 

Chemical Formula: Ha 

Haz.ardom Ingredients: Hydrochloric acid 

PRECAUTIONARY MEASURES 
DANGER! CORROSIVE. CAUSES SEVERE BURNS. 
MAY BE FATAL IF SWAU.OWED. HA.RMfl/L IF INHALED. 

Do not get in eyes, on skin, or on clothing. 
Avoid breathing mist. 
Keep container closed. 
Use with adequate ventilation. 
Wash thoroughly after handling. 
This substance is classified u a POISON under the Federal Caustic 
Poison Act. 

EMERGENCY /FIRST AID 

If swallowed, DO NOT INDUCB VOMIDNGI Give.large quantities or 
water. Never give anything by mouth 10 an unconscious peB<>n. If 
inhaled, remove to fre,h air. If not breathing. give artificial 
respiration. tr breathing is difficult, give oxygen. In case of 
contact, immediately 0ush skin or eyes with plenty of water for at 
leasl IS minutes. In all cases call a physician. 
SEE secnoN s. 
DOT Hazard Class: Corrosive Material 

SECJJQN 1 Physlcal Data 

Appeanncc: Cear, colorless liquid. 

Odor: Odorlcsa. 

Solubility: Infinitely soluble In water. 

Boilln1 Point: 101-IOJ"C (214-217"F). 

Melting Point: ca. -S - -11°C (23-12°F). 

Specific Gnvity: ca. I.IS-1.10 

Vapor Den,ity (Air• I): No Information found. 

Vapor Pressure (mm Hg): No Information found. 

l!vaporation Rate: No information found. 

SECOON 2 Fire and Explosion lnronnatlon 

Fire: 
Nol con,idered 10 be a fire hazard. May react with metals 10 
release 0ammable hydrogen gas. 

Exploslon: 
Nol considered 10 be an expl05ion hazard. 

Fire Extinguishing Media: 
Waler or waler spny. Neutralize with soda ash or ,laked lime. 

Special lnrormatlon: 
In the event or• fire, wear full protective clothing and 
NIOSH-app~d sclf-conlained breathing appantus with full 
raceplece operated In the pressure demand or other positive 
pressure mode. 

NFPA Ratlni:s: Health: J flammability: 0 Reactivity: 0 

__ .,. __ _ 

MERCHANTABILITY, FITNESS FOR A PARTICUlAR 
PURPOSE WTI1{ RESPECTTOTI-te INFORMATION SET 
FORTII HEREIN OR TO rne PRODUCT TO WHICH rne V 
INFORMATION REIFERS. ACCORDINGLY, MALLINCKRODT 
Will NOT BE RESPONSIBL8 FOR DAMAGES RESULTING' 
FROM use OP OR Rel.lANCE UPON 1111S INFORMATION.· 

Emergency Telephone Number. 314-982-5000 · 

SECTION 3 Reactivity Data 

Stability: 
Stable under ordinary conditions of use and 11orage. 

Hazardous Decomposition Products: 
Bmi11 toxic fumes of hydrogen chloride when heated 10 
dC(()mposition. 

Hazardous Polymertzatlon: 
Will 1101 occur. 

lncompatlbllltles: 
A strong minenl acid, concen1n1ed hydrochloric acid is highly 
reactive with 5lrong bases, melals, melal oxides, hydroxides, 
amines, carbonates and olher alkaline materials. Incompatible 
with material, such as cyanides, sulfides, sulfites, and 
formaldehyde. 

SECTION 4 Leak/Spill Disposal Jnrormatlon 

acan-up personnel should wear pro1ec1ivc clothing and 
respiratory equipment ,uitable for 1oxic or corrosive Ou ids or 
vapors. Isolate or enclose the area or lhe leak or spill. 
Small Spills: Neutralize with alkaline malerial (soda ash, 
lime, etc.) and 0ush with waler. Larger spills and 101 sizes: 
Provide forced ventilation lo dissipate fumes. Neu1ralize wi1h 
alkaline material, pick up wilh absorbent material (sand, 
earth, vermiculite). Dispose in a RCRA-approved waste 
facility. 

Reportable Quantity (RQ)(CWA/CERClA): S000 lbs. 

En,urc compliance wilh local, 51ale and federal rcgulalions. 

Effective Dale: 10-21-85 HYDROCHLORIC ACID (10%-22%) 



Effective Date: 10-21-85 

SECUQN s Hmlth Hazard lnronnatfon 

A. EXPOSURE / HEALTIJ EFFECTS 

Inhalation: 
Coffll5ivel Inhalation or vapors can cause coughing. choking. 
lnnamm11ion or the nOK, throat, and upper resplntory tnct. 

Ingestion: 
Corrocivel Swallowing hydrochloric acid can cause immediate pain 
and bums or the mouth, throat, esophagus and pslaolnlestlnal 
tncl. May cause nausea, wmitlng. and diarrhea. 

Skin Contact: 
Corrocivel Can cause: Rdneu, pain, and sc:vcrc skin bumL 
Concentnted solutions cause deep ulcers and discolor sk.ln. 

Eye Contact: 
Coffll5ivel Vapors arc Irritating and may cause damage lo the 
eyes. Spluhes m1y cause sewrc burns ind permanent eye damage. 

Chronic Eq,osure: 
Long-term e1p01urc to concentnted vapors may c■use erosion or 
teeth. Long term exposures seldom occur due 10 the corrocive 
propenics or the acid. 

Aggrevatlon or Pre-4!xlstlng Conditions: 
Person, with pre-existing skin disorders or eye dileue may be 
more susceptible to the effects or this substance. 

HYDROCHLORIC ACID (10%-22%) 

B. FIRSTAID 

Inhalation: 
Remove to rresh 1ir. Ir not breathing. give 1nificial 
resplntion. Ir breathing is difficult, give oxygen. Call 1 

physician. 

Ingestion: 
DO NOT INDUCB VOMmNOI Give large quantities or 
water or milk Ir available. Never give anything by mouth to 
an unconscious person. Oct medical attention Immediately. 

Skin Exposure: 
In cue or contact, Immediately nush 1k.ln with plenty or water 
ror at leut 15 minutes while removing contaminated clothing 
and shoes. Wuh clothing before reuse. Thoaoughly clean shoes 
berore reuse. Get medi~ 1ttentlon immediately. ' 

Eye Eq,osure: 
W11h eyes with plenty or w■ lcr ror 1t leul IS minutes, lirling 
lower ind upper eyelids occulonally. Gel medical 111ention 
lmmedi11ely. 

c, TOXICITY DATA (RTECS, 1986) 

Hydrochloric 1cid: Inhalation nl LCSO: 3124 ppm/lH 
Onl nbbll WSO: 900 mg/kg Mutation rererenccs cited. 

SECTION 6 Occupatlonal Control Measures 
Airborne Exposure Umlls: 
-OSHA Permissible exposure Umil (PBL): 
S ppm (IWA) Ceiling 
-ACOIII Threshold Limit Value (11..V): 
S ppm (IWA) Ceiling 

Ventllatloo System: 
A system or local and/or genenl exhaust is recommended to keep 
employee exposures below the Airborne l!xpolure Umits. Local 
exhaust ventilation is genenlly prcrened because ii can control 
the emissions or the contaminant at its source, p=nting 
dispersion or ii into lhc genenl wort area. Pleue rcrer to the 
ACOIH document, "Industrial Ventilatlon, A Manual or Recommended 
Practices", mocl recent edition, for detail.5. 

Personal Respirators: (NIOSH Approved) 
Ir the TI.Vis exceeded a (ull (acepicce chemical car1ridge 
respirator may be wom, in general, up to 100 times the TI. V or the 
maximum use concentration specified by the 1Upintor-supplier, 
whichever is less. Alternatively, a supplied air rull racepiece 
respirator or airlined hood may be wom. 

Sida Protection: 
Rubber or neoprene glOYCS and additional protection including 
lmpeivious boots, apaon, or coveralls, as needed in areas or 
unusual exposure 10 p=nt skin contact. 

Eye Protection: 
Use chemical sarcty goglcs and/or a run race shield where 
splublng Is pouible. Contact lenses should not be wom when 

· worltlng with this material. Maintain eye wash fountain and 
quick-drench racilitics in work area. 

SECTION 7 Storage and Speclal lnrormatlon 
Keep in a tightly cloccd container, stored in a cool, 
dry, ventilated area. Protect against physical damage. lsolale 
from Incompatible ~ubstances. 

••••••••••..•..•..••••....•....•.•.........................• 
Cllu\C 
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MALLINCKRODT 
Material Safety Data Sheet 

Mallinckrodt provides the inronnation contained her,:in in good raith 
but makes no representation as to its comprehensiveness or accuracy. 
Individuals receiving the infonnation must exercise their independent 
judgment in detennining ill appropriateness for a particular purpose. 
MALLINCKRODT MAKES NO REPRESENTATIONS, OR 
WARRANTie5, f!flllf!R EXPRESS OR IMPLIED, OP 

MERCHANTABILITY, fTINESS FOR A PARTICULAR 
PURPOSE WTill RESPECT TO me INFORMATION SET 
FORTit HEREIN OR TO me PRODUCT TO WHICH TIIE 
INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM use OP OR RELIANCE UPON TIIIS INFORMATION. 

Mallinckrodt, Inc. Science Products Division, P.O. Box M Paris, KY 40361 

This Addendum Must Not Be 

Detached from the MSDS 

Identifies SARA 313 substance{s) 

Any copying or redjsrnbution o[ the MSDS 
must jnc)ude a copy o[ Jhjs addendum 

(Chem.Key: CHI.AC) 

Product or Components 
of Product: 

HYDROCHLORIC ACID (10%-22%) codes: HlSl H168 
2608 The following percentages correspond one 
10 one with the product codes given here. 

Hydrogen chloride (7647-01-0) 10%, 10%, 22% 

Addendum to Material Safety Data Sheet 
REGULATORY STATUS 

Ha7.ard Categories for SARA 
Section 311/312 Reporting . 

Acute Chronic Fire Pressure Reactive 

X X 

SA.RA EHS Sect. 302 SA.RA Section 313 Chemicals 
RQ (lbs.) TPQ (lbs.) Name List Chemical Category 

SOOgas Yes No 

SARA Section 302 EHS RO: Reponable Quantity of Extremely Hllzardous Substance, listed at 40 CFR 3SS. 

Emergency Telephone Number: 314-982-5000 

CERCLA Sec.103 RCRA 
RQ (lbs.) Sec. 261.33 

5000 (HCI acid) No 

SARA Section 302 EHS TPO: Threshold Planning Quantity of Extremely Hazardous Substance. An asterisk (•) following a Threshold Planning Quantity 
signifies that if the material is a solid and has a panicle size equal 10 or larger than 100 micrometers, the Threshold Planning Quantity • 10,000 LBS. 
SARA Section 313 Chemjcais: Toxic Substances subject to annual release reponlng requirements listed at 40 CFR 372.65. 
CERCLA Sec. I03: Comprehensive Enviromental Response, Compensation and Liability Act (Superfund). Releases 10 air, land or water of these hazardous 
substances which exceed the Rcponable Quantity (RO) must be reponed to the National Response Center, (800-424-8802); Listed at 40 CFR 302.4 
RCRA: Resource Conservation and Reclamation Act. Commercial chemical product wastes designated as acute hazards and toxic under 40 CFR 261.33 

Effective Date: 10-21-8S HYDROCHLORIC ACID (10%-22%) 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-539-1600 

SODIUM HYDROXIDE, 
VOLUMETRIC SOLUTIONS 

PRODUCT IDENTIFICATION: 

Synonyms: Sodium hydroxide, 0.2 to 1.0 normal volumetric 
solutions 

Formula CAS No.: 1310-73-2 

Molecular Weigh1: 40.00 

Chemical Formula: NaOH 

Hazardous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WARNING! HARMFUL IF SWALWWED. MAY 
CAUSE IRRITATION TO SKIN, EYES, RESPIRATORY TRACT AND 
GASTROINTESTINAL TRACT. 

Avoid breathing mist. 
Avoid contact with eyes, skin and clothing. 
Wash thoroughly after handling. 

EMERGENCY /FIRST AID 

Ir swallowed, DO NOT induce vomiting. Give large quantities of 
water or milk if available. Call a physician immediately. Never 
give anything by mouth to an unconscious person. In case of 
contact, immediately 0ush skin or eyes with plenty of water for at 
least 15 minutes. If inhaled, remove to fresh air. Get medical 
a11en1ion for any breathing difficulty. In all cases call a 
physician. 
SEE SECTION 5. 

DOT Hazard Class: Corrosive Material 

Effective Date: 04-06-89 Supersedes 11-05-85 

Mallinckrodt provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. 
Individuals receiving this information must exercise their independent 
judgment in determining its appropriateness for a particular purpose. 

SECTION 1 Physical Data 

Appearance: Clear, colorless solution. 

Odor: Odorless. 

Solubility: Miscible with water. 

Boiling Point: ca. 100°C (212°F). 

Melling Point: ca. 0°C (32°F). 

Specific Gravity: 1.0-1.05 

Vapor Density (Air= 1): No information found. 

Vapor Pressure (mm Hg): No information found. 

Evaporation Rate: No information found. 

SECTION 2 Fire and Explosion Information 

Fire: 
Not considered to be a fire hazard. 

Explosion: 
Not considered to be an explosion hazard. 

Fire Extinguishing Media: 
Use any means suitable for extinguishing surrounding fire. 

Special Information: 
Use protective clothing and breathing equipment appropriate for . 
the surrounding fire. 

il£i# JIii .--·-
Mallinckrodt makes no representations, or warranties, either express or _ 
Implied, or merchantability, fitness for a particular purpose with respect to,. 
the information set forth herein or lo the product lo which the Information 
refers. Accordingly, Mallinckrodt will not be responsible for damages 
resulting from use or or reliance upon this Information. 

Mallinckrodt, Inc., Science Products Division, P.O. Box 800, Paris, KY 40362. 

SECTION 3 Reactivity Data 

Stability: 
Stable under ordinary conditions of use and storage. 

Hazardous Decomposition Products: 
None. 

Hazardous Polymerization: 
This substance docs not polymerize. 

Incompatibilities: 
Acids, aluminum, tin and zinc metals. 

SECTION 4 Leak/Spill Disposal Information 

Caution! Floor and other surfaces may be slippery. Ventilate 
area of leak or spill. Clean-up personnel require protective 
clothing. Contain and recover liquid when possible. Spills: 
Absorb with vermiculite, dry sand, earth, or similar material 
for disposal as hazardous waste in a RCRA approved facility. 
Alternatively, spills can be neutralized with dilute acid and 
disposed or as non-hazardous waste. Reportable Quantity 
(RQ)(CWA/CERCLA): 1000 lbs. sodium hydroxide. 

Ensure compliance with local, state and federal regulations. 

SODIUM HYDROXIDE, VOLUMETRIC SOLUTJONS 



Emergency Phone Number: 314-539-1600 

SECTION 5 Health Hazard Information 

A. EXPOSURE/ HEALTH EFFECTS 

Inhalation: 
Mists are irritants to respiratory tract. 

Ingestion: 
Corrosive. Swallowing may cause burns or the mouth, throat and 
stomach. 

Skin Contact: 
Can be corrosive to skin. May cause-irritation. 

Eye Contact: 
Corrosive to eye tissues. Can cause burns. 

Chronic Exposure: 
Prolonged contact can dehydrate and remove oils from skin. 

Aggrevation or Pre-existing Conditions: 
Persons with pre-existing skin disorders may be susceptible to 
these solutions. 

Effective Date: 04-06-89 Supersedes 11-05-85 

Mallinckrodt provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. 
Individuals receiving this information must exercise their independent 
judgment in determining its appropriateness for a particular pt1rpose. 

B. FJRSTAID 

Inhalation: 
Remove to fresh air. Get medical attention for any breathing 
difficulty. 

Ingestion: 
If swallowed, DO NOT induce vomiting. Give large quantities 
or water or milk ir available. Call a physician immediately. 
Never give anything by mouth to an unconscious person. 

Skin Exposure: 
In case or contact, immediately flush skin with plenty of water 
for at least 15 minutes.while removing contaminated clothing 
and shoes. Wash clothing before reuse. Call a physician 
immediately. 

Eye Exposure: 
Wash eyes with plenty of water for at least 15 minutes, lifting 
lower and upper eyelids occasionally. Get medical attention 
immediately. 

C. TOXICITY DATA (RTECS, 1986) 

Sodium Hydroxide: Irritation skin rabbit: 50 
mg/24H severe Irritation eye rabbit: 50 mg/24H severe 

SECTION 6 Occupational Control Measures 

Airborne Exposure · Limits: 
-OSHA Permissible Exposure Limit (PEL): 
2 mg /m3 Ceiling 

-ACGIH Threshold Limit Value (TLV): 
2 mg/m3 Ceiling 

t 

Malllnckrodl makes no r,pres,ntatlons, or warranties, •llher express or 
Implied, ormerchanlablllly, ntness ror a par1lcular purpos• with respect lo 
th• Information set ror1h her•ln or lo lh• product lo which th• Information 
rd,rs. Accordingly, Mallinckrodt wlll not be responslbl• ror damages 
result Ing from use or or rellanc• upon this Information. 

Mallinckrodt, Inc., Science Producls Division, P.O. Box 800, Paris, KY 40362. 

Ventilation System: 
In general, dilution ventilation is a satisfoctory health hazard 
control for this substance. However, ir conditions or use create 
discomfort to the worker, a local exhaust system should be 
considered. 

Personal Respirators: (NIOSH Approved) 
Not expected to require personal respirator usage. 

Skih Protection: 
Wear impervious protective clothing, including boots, gloves, lab 
coat, apron or coveralls to prevent skin contact. 

Eye Protection: 
Use chemical sarety goggles and/or a full race shield where 
splashing rrom solutions.is possible. Contact lenses should not be 
worn when working with this material. Maintain eye wash 
fountain and quick-drench facilities in work area. 

SECTION 7 Storage and Special Information 

Keep in a tightly closed container. Store in a cool, 
dry, ventilated area. Protect against physical damage. Separate 
from acids and alkalies. Protect rrom freezing. 

••••...•••.....••.•.......•...............•................. 
XIDEV 

SODIUM HYDROXIDE, VOLUMETRIC SOLUTIONS 



Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-539-1600 

This Addendum Must Not Be 

Detached from the MSDS 

Identifies SARA 313 substance(s) 

Any copying or redistribution of the MSDS 

must include a copy of this addendum 

(Chem.Key: XIDEV) 

Product or Components 
of Product: 

Mallinckrodt provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. 
Individuals receiving this information must exercise their independent 
judgment in determining its appropriateness for a particular purpose. 

Mallinckrodt makes no representations, or warranties, either npress or 
Implied, of merchantability, ntness for a particular purpose with respect to 

. the Information set forth herein or to the product to which the Information 
refers. Accordingly, Mallinckrodt will not be responsible for damages 
resulting from use or or reliance upon this Information. 

Mallinckrodt, Inc., Science Products Division, P.O. B01 800, Paris, KY 40362. 

Addendum to Material Safety Data Sheet 

REGULATORY STATUS 

Hazard Categories for SARA 
Section 311/312 Reporting 

Acute Chronic Fire Pressure Reactive 

X 

SARA EHS Sect. 302 SARA Section 313 Chemicals 
RQ (lbs.) TPQ (lbs.) Name List Chemical Category 

CERCLA Sec.103 
RQ (lbs.) 

RCRA 
Sec. 261.33 

SODIUM HYDROXIDE, VOLUMETRIC SOLtmONS codes: 
H361 H364 H380 H377 4693 The following 
percentages correspond one to one with the 
product codes given here. 

Sodium hydroxide (1310-73-2) 0.8%, 1.6%, 2%, 4%, 4% No No Yes 

SARA Section 302 EHS RO: Reportable Quantity of Extremely Hazardous Substance, listed at 40 CFR 355. 

No 1000 

SARA Section 302 EHS TPO: Threshold Planning Quantity of Extremely Hazardous Substance. An asterisk (•) following a Threshold Planning Quantity 
signifies that if the material is a solid and has a particle size equal to or larger 'than 100 micrometers,· the Threshold Planning Quantity = 10,000 LBS. 
SARA Section 313 Chemicals: Toxic Substances subject to annual release reporting requirements listed al 40 CFR 372.65. 
CERCI.A Sec. 103: Comprehensive Enviromental Response, Compensation and Liability Act (Superfund). Relea~es to air, land or water of these hazardous 
substances which exceed the Reportable Quantity (RQ) must be reported to the National Response Center, (800-424-8802); Listed at 40 CFR 302.4 
RCRA: Resource Conservation and Reclamation Act. Commercial chemical product wastes designated as acute hazards and toxic under 40 CFR 261.33 

No 

Effective Date: 04-06-89 Supersedes 11-05-85 SODIUM HYDROXIDE. VOT ,UMETRIC SOLUTIONS 
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frgcadure 

FROM EIMCO SLC 414 WEST 

80%1, 8LuaaT ~OJI 
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■DCO a1~ ua.cmll 

PPGE.002 

The following outli_ne• a general procedure for tbe 
evaluation ot aoil alurriea that are under 
conaideration ror biotreataant in tbe EDICO Biolift 
Reactor. Tbe purpoae of tbi• evaluation ia to 
deteraine the larg .. t particle size fraction to be 
suspended witb a corr•apondincJ lower limit in 
slurry concenuation. 

1. Wet screen approximately one kilogram or soil sample to pass 
a 200 mesh (75 µm) screen; this material comprises the fine 
fraction. 

2. Thicken that •watery" slurry. 

3. Decant the supernatant water troa the rine slurry. 

4. Dry the +200 1119sh sallll)le, this material is the coarse 
fraction. Vibrate the material on tbe shaker to make sure the 
fines have been removed. Add the -200 meab material collected 
to the fine traction. 

5. Measure the solids concentration of the fine fraction. 

6. Dry screen the +200 mesh portion to produce a sieve curve. 

7. From the solid• concentration ot the tine traction determine 
the .. as of dry aolicls in the slurry. 

a. U&illCJ available data relating contaminant concentration versus 
particle size, decide on the 1ar9aat particle size fraction to 
be suspended. 

9. Add up the total 11ass of coarse solids to be suspended. 

10. Batabliah the ratio of mass ot tine solids to coarae solids. 

11. using the solids concentration of the fine slurry, and adding 
the coar•• solid• to be suspended, produce a vary thick 
slurry. 'l'hi11 alurry cloea need· to be puapable. 



AUG 19 '92 20:12 F~OM EIMCO SLC 414 WEST PAGE.ao2 

Soil slurry Concentration Evaluation page 2 

12. Pour the slurry into a cylinder and let it settle for 
approximately 10 ainutu. Observe tbe aaaple for a water 
layer to break out and monitor it' there is an obvious layer of 
coar•• solids building up on tbe bottom. 

13. After about 10 ainutes, slowly pour~ slurry into a beaker, 
tipping the cylinder to a aiUCill\Dl angle of 10° above 
horizontal for 20 to 30 seconds, and observe how much, if any, 
sediaent reaaina on the bottoa of tbe cylinder. 

14. If there is a s11Wlll uaount of 99diaent on the bottom of the 
cylinder, then add enough w•ter to tbe slurry to decrease the 
solids oonoentration by approxiaately 51. 

15. Pour that diluted slurry bacJc into the cylinder. 

16. continue to repeat steps 12 to 14 until a diatinct sediment 
layer has form.ad on the botto• of the cylinder. · 

17. The concentration of solids that vas the •thinnest" that did 
not allow coarse solids to settle out within the 10 minutes 
should be used as the target slurry concentration. 

1,ot•t It ia racownded tba-t the al>ove procedure be performed 
by ElMCO'• 'l'ecbnology an4 Oevelopaent staff prior to 
utilizing the BioliftR Reactor in a soil relllediation 
f"lov9heet. 
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STANDARD OPERATING PROCEDURE 

pH ANALYSIS 

1.0 Equipment 

• 40-milliliter (ml) glass vial 

• pH meter with reference electrode 

• pH 4, 7, and 10 standardization buffers 

• 5-ml pipette 

• Deionized (DI) water. 

2.0 Procedure 

SOP No. 014 
Revision No. 0 

Date: 3-9-92 
Page 1 of 1 

1 . Weigh 5 grams (g) of air-dried soil into the 40-ml vial or place 10 ml 

of aqueous sample into a vial. 

2. With the pipette, add 5 ml of DI water. 

3. Mix thoroughly for 10 seconds. 

4. Let stand for 10 minutes. 

5. Calibrate the pH meter with the standardization buffers. 

6. Insert the pH electrode into the soil suspension and swirl gently. 

7. Read the pH on the calibrated pH meter. Record as soil pH in water. 

KLB/03-92/SMC/pli.eop 



SOP No. 014 
Revision No. 0 

Date: 3-9-92 
Peg~ 1 of 1 

8. Procedure derived from U.S. EPA Method 150.1 and Methods of Soil 

Analysis Part 2, Second Edition, pp 206-207. 

KLB/03-92/SMC/pH.aop 
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STANDARD OPERATING PROCEDURE 

BIOREACTOR FWW CALIBRATION 

1. o Principle 
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Procedure describes the method for calibrating bioreactor flow rates. The calibration of flow 
rates assures adequate control of the system biological solids retention time (BSRT) and 
hydraulic retention time (HRT) during operation. 

2.0 Eg_yipment 

• Graduated cylinders 
• Masterflex TM and Randolph TM pumps 

Tubing 
• Stopwatch 

3. 0 Procedyre 

1. Bioreactor flow rates maintained by pumps rather than gravity should be calibrated daily 

to ensure accurate operation of the system. 

2. All flow rates for influent feed, effluent waste, waste activated sludge (WAS), return 

activated sludge (RAS), and various recycle flows should be documented in the 

laboratory notebook prior to system startup. If flow rates are changed during the course 

of the bioreactor investigation, the change in rates for all flows, as well as the change 

in retention times, should be documented and approved by the project manager and 

witnessed by laboratory technicians maintaining the system. 
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3. All pumps should be maintained and calibrated in accordance with the manufacture's 

requirements. 

4. The calibration of pumps and flow rates should be manually checked using graduated 

cylinders and a stopwatch. 

5. Place tubing into graduated cylinder. Note volume of material in cylinder and begin 

timing using a stopwatch. Record volume of cylinder following one minute. Calculate 

flow rate in milliliters per minute (mL/min) and record in laboratory notebook. Repeat 

the process for all system flows. 

6. If the measured flow is not accurate, manually adjust the pump speed and remeasure the 

flow rate. Repeat the process for all system flows. 

7. Record all initial flow rates, all calibrated flow rates, and any additional observations or 

changes made during calibration. 

4.0 Calculations 

Report calculated flow rates in rnL/min. 

5 .0 Quality Control Requirements 

Record all flow rates measured, as well as adjusted in the laboratory notebook dedicated to the 

specific project in operation. Have all calculations peer reviewed. Documentation of the review 

is the dated signature at the bottom of the notebook page. 
1 


