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PURPOSE 

Potentially hazardous field and laboratory procedures conduCted dll,rjpg, this project and 
the handling of sediment, water, and biological samples contaminated with unknown toxicants 
mayrepresent.health and safety threats to. pmj~t'PersolJll~l; the,pl)~li~, amJ,~hy environment. 
This Health and Safety ·Plan{PLAN);identifieSl~1fC)visions :r~lJjJ::ed:of th9 responsible parties 
to insure human health and environmental compliance, and establishes mandatory guidelines for 
thesafepraetiees oipersonnel involved itt the field .and laboratory ;s41di(¥sa,ssoc;iated with this 
project. . (' ' 

APPLICATION 

Proposed project activities (describeq,inSection ':h4,:1 o{· the,'W ~Jt@Q\l,a1ity Assurance 
Project Plan for the NOSC/ERLN Case Study of Estuarine Ecological Risk Assessment at Naval 
Shipyard Partsmouth) will be performed by:severai parties,:~chQf \Y'11,Omjs responsible for the 
preparation and implementation of Health and Safety Plans needed toinsllr~,safe conduct. All 
participating personnel shall be familiar with this PLAN and comply with its requirements. 
Specific training, identified in this PLAN, for eacha~tivity·;w,jJJbea4dressOO\W t)J,~;H,:e~th and 
Safety Plans prepared by each responsible party. If any project activities are modified after the 
issue date.of this;;PLAN, ithe,hazardsassociated.' witbJhes~ 'ma(ijfi,Qfltions will; be ,reassessed and 
the specific provisions of this PLAN will be modified accordingl¥ ~, . ".',,;, 

NOSC and ERLN will have an oversight and coordination role throughout the project and 
will develop the preliminary ecological risk characte~UolJ,." Th.e;Ulliyers~1<Yi£<:1f:t)Tew Hampshire 
- Jackson Estuarine Laboratory (UNH-JEL), currently under subcontract to Science Applications 
InteFlilati0nal ,Corporation; (SAlG),; i~he I s:upp~lit '~ervices, c0utnlet~r )~or .•. ~:N,;; ~d UN? -JEL' s 
subcontractor Normandeau ASSOCIates, will i; perform tnefIDaJOpty, e{: J.ield sampling and 
measurement activities. Limited field sampling will be conducted by McLaren/Hart 
EnvironmeQta11Ellginooring CotPOJ1ation, therlNavy;'s;J~FI,tlgntwgtprt:QJ: ;the ,Naval Shipyard 
Portsmouth. NOSC will perform the required butyltin analyses on selected samples but the 
majority'of chemichhanalyses willbe.perf(l)n»,ed.by CejrnicCoroora,tiqn;, lJlld~f subcontract to 
McLaren/Hart. ERLN will conduct specific toxicological assessm~nt~ ... aJ}.cl physiological 
determinations. 

_I , 

RESPONSmILITES 
-}:'-.;:':~ _._"_,"L f'~ ~i; , 

,Ris {lie responsibWty ofallproj@tpefspnnel to.c~wplY:iwith lpcah stateanq,Fedexal 
environmental health and safety regulations and to implement every reasonable precaution to 
protect the health and safetyof·the;pu~lic~,theienyil!~Im.len~;.and~o"'-wQfk,er$ ... ,lEach participant 
is responsible for the safe conduct of specific project activities (described in Section 7.4.1 of 
the WorklQu;ility,Assurance Project .Dlan ion: thedl~"OSC!ER:L-Nqase:.Study of Estuarine 
Ecological Risk Assessment at Naval Shipyard Porlsmouth) as documented above. These 
identifed parties are·resp~msible for tl1e .. pJ:ef>amti~n andilllpl~mentation: QfIJ;ea1th and Safety 
Plans and have the primary responsibility for their respective personnel in regard to: 

assuring that appr~priate per~onneiprotective equipment' is a~ailable and properly 
utilized by all personnel potentially e,xpo&edto contaminatltsianq other hazards, 

assuring that personnel are aware of t4e provisions of, the PLAN and are 
instructed in the work practices necessary' to insure safety and in procedures for 
emergencies, 
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assuring that personnel are aware of potential hazards associated with project 
activities; , ',' 

J': 

mortitormgpeifonnance 'pfpersonfiel to ensure tbat the required work. practices: 
.' are':eniploy~(Fan4 direetmg' oorrectIve actiori .as· necesSary '. . 

,- ":.1' -',- .'-. ') 

•. ebtiectihganywotkpmctiees 'or' conditions that may, result· in injury: or exposure 
to hazardous conditions or substances, . 

preparing any accident/inci~ent reports ~s necessary, 

assuring that personnel who may have been exposed to a hazardous substance 
oreenqition'seek medical 'attention, > ,L .', " 

, .. J [' 

and aSStin.t'tg that persoooelhave recieved the required training • and . medical. 
monitbting; .: i 

Proj~t persohtiel;· ~eresponsible' fOf! 
. i! 

'thldhg 'all' irespon~ible precautions to prevent injury to .themselves and' to their 
. fellow workers,' ' 

" ,~ 

ilriplemertting this PLAN , 
.' '}'.' '-'> 1 t , -', ' 

. ", r~pdJilngto the'tesponSible; patty identified. ,~ny . deviations from the 'anticipated 
CbJiditionsdescrib~ ill this PLAN,', . .' .,' 'i " • 

, :,+ 

peffbmiing on1ytlioseta:~ks,thafhave been; addressed in this PLAN; 
:' " , .~;" . -' , 

, 'and iimmediately ;repbrting'any·accidentsorunsafe"oonditi~ns:to the project 
manager. ' 

TRAINING 

It is. the responsibility . of each party to prepare and implement a Health. and Safety. Plan 
for'the conduct of specifiC ptojebtactivities, ,which. address the' following training requirements: 

health' effects' and hazards 'of potential' contan1inants., 
" ~~. ; , . I ~ 

safe work pnicU6es and 'procedures to' preventchemicalexpostire j 

,,'-

genetal:safe worl(prncticesior laboratory' and field 'operations,' 

use, care, fitting, limitations, and effectiveness of personal protective equipment, 

, deednt:atnitUition' procedures, 

emergency· procedures, 

medical requirements, 
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and disposal procedures. 

PARTICIPANT HEALTH AND SAFETY PLANS 

All parties are responsible for the preparation and implementation of Health and Safety 
Plans to insure safe conduct of project activities. The Safety Orientation Manual (attached as 
Appendix A) delineates the general health and safety policies required for all activities at 
ERLN. Included are sections on procedures for safe practices and the handling, storage and 
disposal of hazardous material, laboratory zone maps, fIrst aid, health monitoring, the location 
of safety stations, an evacuation plan, and explanations of alarm, emergency power, and fIre 
suppression systems. The safety plan for the conduct of the scope for growth determinations 
at ERLN is presented Appendix B. This attachment addresses the specillc training requirements 
identilled in this PLAN including health effects and hazards of potential contaminants, safe 
work practices and procedures to prevent chemical exposure, general safe work practices for 
laboratory and fIeld operations, the use, care, fItting, limitations, and effectiveness of personal 
protective equipment, decontamination procedures, emergency procedures, medical 
requirements, and disposal procedures. 

Standard operating procedures which contain procedure-specifIc safety considerations are 
attached for the conduct of the amphipod sediment toxicity test (Appendix C) and the sea urchin 
fertilization test (Appendix D) at SAlC's Environmental Testing Center (ETC). The ETC's 
Safety Manual (Appendix E) addresses Right-to-Know requirements, procedures for emergency 
actions, evacuation, fITe prevention, gas and electrical shutdowns, bomb threats, monthly 
housekeeping inspections, medical emergencies, clean-up of hazardous waste spills, handling 
of hazardous wastes, spill control, personal protection and accident reporting, Also included 
is a written hazard communication program with MSDSs and a chemical hygiene plan. 

UNH-JEL's safety plan (Appendix F) contains procedures for the safe conduct of fIeld 
collections and the transport of fIeld samples, laboratory sample handling, and waste disposal. 

The Table of Contents for Ceimic's Safety Manual and their Chemical Hygiene are included 
in Appendices G and H. These documents, under development, will contain sections on safe 
work practices, use of personal protective equipment, medical requirements, emergency 
procedures, decontamination, and disposal procedures. 

Normandeau's safety plan (Appendix I) contains guidelines for the collection of 
contaminated samples and the processing of contaminated samples, a site description, MSDSs 
which include health and hazard risks, safe work practices, and procedures to prevent chemical 
exposure associated with the processing of contaminated samples, and emergency and 
decontamination procedures. 
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SUBJECT: 

FROM: 

TO: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF RESEARCH AND DEVELOPMENT 

ENVIRONMENTAL RESEARCH LABORATORY 
SOUTH FERRY ROAD 

NARRAGANSETT. RHODE ISLAND 02BB2 

June 20, 1988 

Revision of the Safety Orientation Booklet 

Norbert A. Jaworski, Director 
ERL-Narragansett 

Al I Employees 

t:.J-

~ith the fine effort of the Health and Safety Committee, 
revisions have been made to the second edition of the Safety 
Orientation Booklet which was issued three years ago. Their 
advice and assistance help to make our Laboratory more conscious 
of the appropriate procedures and practices which apply to all· 
programs and operations. This·is only part of the picture, 
however, as the safety program at ERLN depends on each of us; 
1) contributing through suggestions and questions to supervisors, 
2) observing and enforcing the procedures and practices we all 
live by, and 3) supporting the Health and Safety Committee by 
direct participation or through our attitude. 

The Safety Orientation Booklet revisions are attached to 
this memorandum. In fact, this memo should replace the former 
front page of your booklet. Please take the time to review the 
entire text while you .are reading and inserting th·e replacement 
sheets. I also cal I your attention to the attached leaflet, 
Occupational Health and Safety at EPA: How to Make the Program 
~ork for You. Our Agsncy's Oocupational Health and Safety Starf 
have put together an excellent summary of employees' rights and 
responsibilities. I urge you to read this as well. 
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INTRODUCTION 

This Safety Orientation Booklet is intended to 
acquain~ Labori!tory employees with the Safety Program, 
the safety related systems and features of the 
facility, and the general safety practices of the 
Laboratory. It is not intended to be a saft~J;y:, mi!:nual 
of operations to include every Anticipat~d haz~rd Q~ 
contingency. Th~ Laboratory Safety Pr09ram consist$ 
partly of rules. and guidelines and. partly of. common 
sense, judgment, and experience,.,.,. TheBook~et",is 
designed. to provide basic iIi'formation and to h~ighten 
the saf~ty awar~ness of all employees. Employe~ij aie 
expected to adhere to the rul~~ and guid.llne~, 
maintaining a high level of safetyconsciousn~ss. , F~i 
specific right. and responsibiliti~s, cotis~lt the EfA 
Otcupational Health and Safety Manual, Tt~nsmitt~l 
1440, March 1986. . 

The Laboratory Health and Safety Committee ptep'red 
this material. It should: beteviewed by all empl6ye'es 
on a periodic bas~S and any suggestions for improvement 
will be welcomed by the Committee. A list o,f cur,ren't 
members of the He~lth and ~i!fety; Comm,itt.ee and oUrer 
safety related personnel is posted on the Health~and 
Safety bulletin board located outside rooInl74, in.' the 
Standar( Operat~ngProcedure (SOP) A-I, and;inJSO~ G-l 
which addresses Health and Safety Manag~me,nt. 
Additionally, a, list of safety ref.erence ,poQ·ks, 
materials,fety d.ta sheets, ,rti~l!s and regulations 
are posted. These materials ar~ avail~bl.from the 
Library ,the Health and Safety Designee, or, the waste 
ControlCrfficer. 

For f~rther s.f~tyinformation, pl~as~'conta~t 'your 
supervisor or a Health and Safety Committeemembet. 

Richard t. Lapan, Jr., Health and Safety Designee 
Second Edition Revision - June, 1988 



Quick Reference Summary 

SUBJE<::T 

accident fOrnls 
accident, procedure following 
accident reporting 
al.arms - systems ,fire, etc. 

AMBULANCE :- 789"'"1011, 783-3341, 789-8463 
boat usage' 
Coast Gu.1td,itJS .. 783-3021 
chegp.c~l storage building 
div1,ng, scub.a(sl;!eEPA Diving Manual) 
ele~trical .safety 
electricity, emergency power 

EMERGENCY PHONE NUMBERS 
emergency team 
evacuation pla,n 

FIRE·DEPARTMENT, ~arragansett - 789-LOll 
fire marshalls 
fire suppression systems 

HRSTAID (also seeatcident reporting) 
first· ·aid rooiD ((/115' - opposite ramp) 
hazardous materials 

carcinogens 
compressed gases 
totrosive'llquids 
cryogehic liquids and solids 
disposal ' 
flammable liquids 
ordering 
radioactive ma terials 
storage.an4 controJ 
toxic ~Qoiganics 
toxi'c orga.nics 
use 

health monitoring 

SOB 

27 
26,27 

27 
7-11 

22' 

17 
22 

23,24 
9 
4 

11-12 
10-11 

11-1'2 
7":9,25 

25;26 
26 

21-22 
18 
19 
18 
2'1 

18:"'20 

21 
16,17-?2 

19 
21 

15-22 
29 

HELP - dial 72 for page or "0" for operator 
maahintit.ho.p 
phone numbers, emergency 

POISON Center - RI HOSP. 277-5727 
POLICE DEPT., Narragansett - 789-1011 

safety and health committee 
safety - general practices 
safety references 
safety stations 
safety wear (protective apparel) 
security - dial "0" 

4 

2,5-6 
15-16 

2 
13-14,25-26 

15-16 

SOP 

15 

Al,G4 

G4 
~3,G4 

B3:,G4 
G3,G4 
Gl,G4 

3 

NRC 

28,174 

179,180 

172 
175 

171 
176 

152 
37 
75 
35 

26,76 
14 
57 

G2~G4 162 
A2,G4 

G4 
G3,G4 

F9 

Al,Gl 

F4 

11 

152 
169,175 

154,157,160 

SOB • Safety Orientation Booklet Sop. Standard Operating Procedure 
NRC. "Prudent Practices for Handling Hazardous Chemicals in Laboratories" 
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Emergency Telephone N'-1mbers 

The names and telephone numbers of inost emergency services are 
posted at the telephone switchboard, in the First Aid Rootq" ~nd Qelow. 
In addition, basic emergency numbers are listed on all telephones • 

Fi re Department 

PbliceDepartmeht (emergency) 

Police Department (routine) 

Ambulance Services: 

South lUngs town 
,'. : j' 

Intercity (Wakefield) 

North Kingstown 

Hospital Emergency ,Departments : 

South County Hosp{t~l 

Kent County Memorial Hospital 

Rhode Island Hospital 

Poison Control Center~emers~~cy) 

Poison ContrQl Center (routine) 

Rhode Island: 

State Police (Hop~ Valley) 

United States: 

Coast Guard (Pt. Judith) 

Coast Guard (Castle Hill) 

Coast Guard (Block ISLapd) 

FBI (NewPQr,~) 

Navy Decompression (New London) 

. 789';;1011 

78~-1011 

789-1091 

789-1011 

783~3341 

789-8463 

294-3344 

783-0333 

737-7000 * 

277-4000 * 

2.7,7-5727 * 
277-5906 * 

539-2323 

783-3021 

846-3675 " 

466-2411 * ., ~ '," ' 

!) 

849-Z226. * 
644~4907 ~TS 

* Denotes telephone 'ntDDbe rsOll, t~ ~de the logal., d~ rec~ dt:a+r"gare a. 
Uf;le, Rert:J,nent' FTS' Qr, d~r,~ct long dlstance·ac.ceS~ ,pr"eflx w\l~nCiialing 
these numbers. ' ., ' ., ." " 



ERL-Narragansett Procedure for Health and Safety Management 
Exce rp ted f·rom SOP ·01 . 

BACKGROUND 

5 

The EPA Safety Directives require certain Safety Officials be desig
nated at each facility. Safety is a line responsibil~ty.Every manager, 
supervisor and employee is responsible for identifying risks, hazards, or 
unsafe situations or practices and for tak~ng s~epsto assure adequate 
safety in the activities under his/her superVision or in which he/she 
participates,' All DIlSt be conc~rned ab()ut tp.e seriousness of operational 
breakdown, losses, and destruction' of p"roperty and personal injuries or 
loss of lif e. 

POLICY 

The Laboratory Director as "Officer-in"';Charge" shall be responsible 
for conducti1l;g the Health and Safety Program with~n his area of respon
sibility. He is assisted in this responsibility by an organization of 
staff officers and committee members. 

ORGANIZATION 

The following organization structure outlines the Laboratory Health 
and Safety Staff and Committee functions: 

Officer-in-Charge 
1 

Safety Designee 
1 

Laboratory Health Officer --1-- Laboratory Safety Officer 

Radiation Safety Officer Toxic Substances Control Officer 

Medical Monitoring Coord. Diving Officer 

Laboratory Health and Safety Committee 
1 

Radioisotope Subcommittee --1-- Hazardous Materials Subcommittee 

RESPONSIBILITIES 

The following Health and Safety responsibilities describe the func
tions outlined under ORGANIZATION: " 

Officer-in~Charge - Responsible for overall' implementation of the Health 
and Safety program at tp.e reporting unit. 

Safety Designee - ~sponsiblefor ~ssissting the Officer-in-Charge in 
.' developing ~ organiZing, directing, and "evalliating the Health and 

Safety Program; and coordinating'illness and "injury reporting and 
recordkeeping requirements of the reporting unit. 
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Laboratory Safety Officer - ResponSibl~ for providing te'chnlc~l a!ivice 
and'guidartce orfsafety (intludit,lgbdat ang. motorveh:1.pI'e) sUbjects 
to the Offi'cet-ln~Chargeand the Laboratory ti'e~lth '~nd Safety 
Cbmmitteeand' otherwise assist in developing'" orgaqizlng;', d~recting, 
and evaluating the safety elements or the H~a'1th and S~dety'Program. 

• ','. I " ';,' 

Laboratory Health Officer - Responsible for providingtecH.ni~al' advice 
and guidance on occupational health-related subjects to the Officer
in-Charge and the Laboratory Health and Safety Com~ttee and other
wise assist in developing, organizing. directing, a;Ild e~aiu~t:ing the 
occupational health elements of the Health and Safety ~rogram. 

Toxie Substilnces Conttrol Off'icer - ResponSible, for ensltrfng'that safe 
. bperaHons are cohduct'ed in the procuteillent, receiving, storage, 
control, and disposal of toxic substances .':' "" ,", 

Radiation Safety Officer - Responsible for"eqsufing that safe operations 
are conducted'tn the procurement, receiv~ng,istor,age~' c6rterol. and 
disposal of radioactive' ma'terials and iri accordan.'ce witH NRC 'license. 

e 

DiVing Saf~ty OffIcer' - R~s'6nsible foren~udng thats~fe .diving 'opera
tions are conducted' includ:l!ng: certification ,'P'l:ly~i'caJ.exauiination. 

'and confbrmance to regulations set forth in EPA'dlv'1ngdpef;ations 
'.,' . '.,.,"... . 

manual. 

Medical Monitoring'Coordinator - ResponSible £or~nagirig'the Labora
tory's Medical Monitoring Program including: administrative arrange
ments with contract physician, scheduling, transport,ation" ~lld 
recordkeeping. 

LaborB:tory'HealthandSafety Committee'" Shall prpvicie the',Offi,cer-in
Gltarge"\a ,continuing appr'ais:al, of', the "heal t~ ,'ands~f,e tyi!fforts unde r 
'thei:'r,Cjtitisdictlon; advise, on a.nd" a,ssistwttht,l).e' "dev~l:pplI!ent and 
'impDiimehtat'1'dn ofa 'corilPrehensiveoccupationalhe'alth and',safety 
p'rcigram;and the eva:hi~tfon of the health ~nd safety of '~orking 
conditions in the Laboratory." " 

Hazardous Ma.tei'ia:ls Subc6i1imi ttie'e:..,.i 9halle'stablfshadmirifsttative ,respon
dbil! tie's ;procedure~3and7contrbIslorworkwfthto;XiciDaterials in 
tne 'l1abobitory •• ; lEvaluateS,the ha.zards ass'o'cfit't,ed w1thpr'oposed uses 
ofcotitir'olled 'materials and reco1DliM!ncfs" to"th'eOff'ic:er;"iri;.;;Charge de-
'tailediprot'ocols for usage in'thel;ab6;rat6ty.~ ,i" 

Radioisotope Subcommittee - Shall establish administrative ,responsibili
ti'es, pto~cedures, aiid'contt61s for workwitbraa1oactiv'e materials 
fnthe 't.abora\i6ry • EValu\ates th~liazard:s~Hisociiate'd wfth. the' pro
posedu's'esof controlled. 'ute'rials arid reco_rids, to the 9fricer-
in-Charge detailed protocols forusgg~ itt' the; Laborat6rY' ' 
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Alarm Systems 

Our Laboratory complex has many alarm systems. The first aspect 
which shS:;>u1d be stressed for th~safety and ,well-being of all emp;I.oyees 
if? thc1lt, ¥,l:l.e"~ an; 8r+a~1II: sOI,mds, . dQp It: justsiJ,.~n.ce. th~alc1l.rmand walk 
c:iway • Report . all alarmS to the switchboard operator, . .(dl,al 0), even 
if you c1lr~ .c:iuth~riz~d t:o'dea.1 with the alarlJ!.. There are key personnel 

. who know what .to '<;1.0 under the. circumstance o·f a given alarm. Only 
authorized personnel who have been trained to operate these systems 
will be ,pe~u;dtte<;l. to clear an alarm. 

FIRE ALARM.: 

When a fire alarm is sounded (a pulsating, claxon noise), only 
the ~qa~aqsett, Fire DepartlJ!.ent is authorized t,o rese.t, .the aJ.arm 
and restore t:h~ LaQ9~atory to normal Qper~tiQn. (Se,e LA~O~TORY 
EVACUATION PLAN, page '12.)' . 

, Ther,e~r;e f9,ur fire al,armpanels. The main" panel is l,ocated 
in the row~~st.airwel.l 9~the ,front l,ob.by. Au:x!Uary panels are 
10c,ate'diIl"the cordcioroutside rQOm '172,the' stc1l1rwell at room GIl 
andiri 'th~ '~aged po~tion of the Chemical Storag~ Building. When the 
night QY-P~~s s.witcnh ~r1l)ed, the., fi.re;,.~larmwillbesounded thrpugh
opt a,~l14bqra.;t,ory buildings, except, for the ,so;~alled "Met,al" and 
··Wooden"'·b~,ildi~gs. , . Witllout thenight,by-p,c:lljls s,witch,; ,the .alarm will 
sound only in the affect:ed building. When an alarm does~oun,d, there 
are red lights atop each building which will flash intermi ttently. 
directing ( Fire I)epartmeqt personnel to t:he t,rouble area .• . - - '. -

otHER ALARMS: 

Door;Alarms,:" (a steady buzz) All doors are mopit;oJ;ed by .ten 
alarm sta~iQIl~ wire~d to a cO,ntrolpanel. in th~ lower sta;f.~e:l) of 
the front lobby. These do.ors,are ,tyP;~a11y secured between the hours 
of 1100 toOioo and 'oIl we~~ei).d,san4hoiJ.daYs. When t;neA,oor;alarms 
areQn, entrarlc.e t9 'anc('exitfrom tp,e;~~bqratory is pe~tted only 
through the front lobby. " 

So;nale;rt\Si~nal,liJ ... (an jelectron.ic~hiq.e) These aJ:'e fO,und ,on; the 
fire, ala.rlJ!. ,Panels" thef.peez,~r and ~t;!fr:(.ge,r,~tprcontrqls, ,the 450 kW 

. gene,t"~itor.t~n~bators, and. insevercilpthet; 'lo~.Uons. E'acbalarm 
has' an. j,~en.~i£~~a~i(m s:f,~H I1-earby to indicate.the nature, of the pro
blem. ,. In some 'insta,nces ,.lighted displays Will ip,c:I,icatea problem 
with a subsystem. . . 

~;f,ght Tei~ihQP,e He,ll"': (a loud" pulsed ri~g) This enabl;es the 
guard, or, anY. ,per!J.oQn-a1 toanswera~iIlc()ming call at any extension in 
t,he buildinghy d:f,~11p.g7i~" . ,ThiS bell and the h:~)Ot doorbell below 
are heard only in the "014 Bu:llc:iing". 

Front Door Bell - (used to summon a security guard during 
off-hours) The button is located to the left of the front door. 
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8 
Fire Suppression 

· . 

Fire s~ppression :f,s ",aboveal~. an individ~al resp~:>nsibility. 
Although a\ltomati~ sy~tems,,are avai1a1?~e in.sqme areas of the facility. 
the, most effective tire. s~ppression wi.ll result frQm prompt individual 
act+cm. Fire suppression~y be ~s s~!X1ple as placing a cover over a 
flanung vessel o~ tr~sh cari. Iri other' cases. the Halon system or a 
fire extinguisher may be used. It is important to close a door to 
limit the oxygen supply to a fire. Within our facility. simple con
tainment of a blaze within a small arecil is, an impo;-tantaspect of fire 
suppression. 

It is important to know that, as YOl,!.lII.ove from one part of the 
facility to another. dtfferentmearisof fire suppression are, available. 
Be aware of the,sedifferen( ~ystein§ as you work in Various p~rts of 
Laboratory co~plex. 

AREA HEAT SMOKE HALON ,PULL ELECTROMAGNETIC 
D~TECTOR . SYSTEM STATION DOOR RELEASE 

High, Haz.ard Labs • • • • • 

Rooms 133 & 134 • • • • 

East Offices • 

Corridors • • • 

"New" Wet ,Lab • • • 

"Old" B,ldg. • • • 

"Old" Wet Lab • 

Facility Sup. Bldg. • • • 

Chem. Storage Bldg. • • • • 

"Metal" Bldg. 

"Wooden" Bldg. 

• - YES 



In general, the fire suppression procedures are as follows: 

1 Activate dearest"al~rm, regardless of size of fire; 
2 r.f fire is in exhaust h,ood, close' sash il!lmediately"; 
3 Try controlling the fire with appropriate fire extinguisher (see 

page 25) if you feel~omfortablein" doing so. Even if you a,re 
successful in 60ntroliing the fire,iea~e the building qtiic~ly, 
closing the door behinq you. . " " 

When a fire cHarm. is triggered in a high hazard laboratory, a 
nUlIlber of things happen simultaneously and automatically: 

1 . The ala~ sounds throughout the building; 
2 Electrqm.agn.etic door holderStelease thro\,1ghout the building; 
3 Air supply and discharge of the affected room ceases; 
4 The high speed purge fan stops, if running in that room; 
5 Exhaust hood fans stop and dampers close; 
6 HALo.N discharges into that room in which the alarm was triggered. 

o.f tHe item!:! Usted ~bove, it iSesp~cially important to realize 
that AN' EXHAUSTHo.o.D WILL NOT Co.NTINUE TO. EXHAUST To.XIC o.R EXPLOSIVE 
VAPo.RS IN THE EVENT o.F A FIRE. 

9 

The few corridor and stairwell doors which are 
electromagnetic door releases must be kept closed. 
to assure the safety of that stairwell or corridor. 
creates a hazard to all employees. 

not equipped with 
This is necessary 

The use of "wedges" 

Emergency Power 

The Laboratory is equipped with a 450. kW emergency power generator 
which automatically turns on when the normal power source"is interrupted. 
lbe emergency generator has only enough capacity to serve essential elec
trical needs. These include the seawater pumping system,. a1arlll systems, 
EXIT lights, and minimal lighting in labs, corridors, and offices. In 
addition, emergency power outlets are available in some laboratory rooms. 
Employees having questions about the availability of these 9utlets should 
contact Mr. Robert Guilmette or Mr. Denis Body. 
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10 
Laboratory Evacuat10n Plan 

THE PROMPT AND ORDERLY EVACUATION OF ALL THE PERSONNEL FROM THE 
BUILDING IS THE FIRST, AND MOST IMPORTANT, ACTION, TO BE TAKEN IN THE 
EVENT OF A FIRE OR OTHER EMERGENCY. 

A Laboratory evacuation plan has been established to effect a safe 
and rapid exit of all individuals under emergency conditions. Zone 
Fire Marshalls and Alternates are designated for several areas of the 
Laboratory main building to aid and assist ih the orderly evacuation 
of the facility. 

Laboratory plans showing prilI!ary" and secondary exit routes, the 
First Aid Room and Safety Stations are posted at the exit to each room. 
It is the responsibility of each employee to become familiar with the 
evacuation plan and. the exit routes from his/her work station. Each 
individual should also acquaint themselves with the location of the 
fire alarm pull stations and fire extinguishers in each room they use. 

The following evacuation procedures are to be followed in the case 
of fire or for other emergencies which would require personnel to 
vacate the facility. 

AN EMPLOYEE DISCOVERING A FIRE SHOULD: 

A. Warn other workers in the area; 

B. PULL NEAREST FIRE ALARM WALL LEVER; 

C. Call (or have sOmeone else call) the Laboratory switchboard 
and give the ex~c;:t location and extent of the fire; 

D. If the fire can be readily controlled with a hand extin
guisher, you may do so; 

E. If the fire does not appea'r to be easily controlled, DO NOT 
PUT YOURSELF IN ANY DANGER; close the room and leave the 
building immediatelY., Only if the, pri~ry route is blocked 
by smoke or fire or if it leads past ail: affeCted space, 
should the secondary route be used. The routes have been 
chosen to minimize congestion in corridors and at exits. 
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HEARING A FIRE ALARM, AN EMPLOYEE SijOULD: 

A. Turn off all gas, especially any flammable or oxidizing gases 
(na.tural gas, propane, hydrogen, PS, acetylene, nitrous oxide, 

.or oxygen); 

B. Confine hazardous chemicals; 

C. Close all windows, doors, and exhaust hood sashes; 

D .• Leave building rapidly, without running, by designated 
routes and exits. The building should be emptied in one 
mi nu te or less; 

E. AVOID USING THE ELEVATOR; 

F. Assemble in the parking lots at a safe distance from the 
laboratory buildings; 

G. Remain out of the building until clearance is given by the 
Emergency Team through the Zone Marshalls. 

ZONE FIRE MARSHALLS SHOULD: 

A. Supervise the exit of personnel; 

B. Make sure that all personnel are out of the building; 

C. Ascertain that all doors are closed; 
, 

D. Report to Safety Officer/Designee or the Emergency Team 
that their zone is all clear; 

E. Keep all personnel clear of buildings and any fire fighting 
equipment. 

EMERGENCY TEAM MEMBERS SHOULD: 

Report to Safety Officer/Designee at front entrance of Labora
tory for assignment ocr dispatch instructi,ons. 

IN THE EVENT OF IMMINENT DANGER: 

When the Laboratory Director or a Supervisor responsible for a 
given area concludes on the basis of an inspection, or upon direct 
notification that conditions or practices exist in a work area which 
could cause serious physical harm or perhaps death, he/she shall 
inform the affected· employees, undertake their evacuation, and begin 
immediate abatement of the dangerous condition. 
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Fire Marshalls And Emergency Team Designations 

Zone 1: Includes offices, laboratories, and mechanical room served by 
East cortridClr in the new additiOn. 

Fi. te 11~Hshall: Bruce Reynoldr~ Alt~rnate: Ea~l Davey 

Zone 2: Includes laboratori~s and spaces"s~ryed by central corridor 
in the ne~ addition. " 

f'i ra Marshall: Frank iOster~an Al t!er;hate: Ro~anne Johnson 

Zone 3A: Includes ~he offices and work spaces west of the west corridor 
in the new additi~n. 

'F'! r eMa r $ halr:'N~;rnl 'Rubens t ei n 'Aite' r na:t e': ';wa'yne Davis 

Zone 38: Inc'ludeS upper and lo""e,r leve1s. of: the ;'Old" Wet Lab. 

Fi re,M~rshall.: SkipNell'~on Alternate: Neal Lackie 

Zone 4: Includes all offi~es, c~mputer roo~, ~nd work space~ on the 
first floor Q>f th'e "Old,!? building. 

Fire Ma r sha 11 fE:q.q;~e t tm~n Alter~at~f Hal walker 

Zone 5: Includes all offices; ~grk space~~ and conference room on the 
sec6nd floor of the "Old" building. 

,Fir,e Marshall: g,tan, Hegre Alternate: Ri~k Lapan 

Zone 6~: Includes all sp~c~; on the main floor of the New wet Lab. 

Fire Marshall,: John Sewall Alternate: Dave Bengston 

C Zone 6B : Includes i'N~W" We~ Lab Mez za,nine,b,oile r room, ai r-handl i ng 
rooms, and labs"b'el;ow thema~n,,'flQor. 

c) 
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Alternate: Glen Thursby 

Support BuildIngs: Include,s the! F,cilities Support Building. 

Fire MaFshall~, ~~Pdy B~rrington Alternate: Tom Callanan 
1 

SAIc'cottage:I'~~lude~~ooden building housinq SAIC offices behind 
the main buil~'ing ~", 

Alternate: Randy Comeleo 

6/88 
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General Safety and Health Practices 

1 All eip.plo:}"ees should bring to the attention of their supervisor or 
memberQf ,dre', Safety and Health Committee any condition, practice, or 
circulIlstanc!'!' that could result in health hazard, injury, or death to 
any e1I1P;LcWee. When any hazards exis t, any employee on the scene should 
take steps to keep others safe from harm and eliminate th:e hazard. 

2 Vi$,itors to hazardous work areas shall be escorted by an employee. 
The e,corting employee is responsible for the safety of the visitor 
until',relieved by: a supervisor, management personnel , or until the 
v:j.sitor departs the work area. 

3 Protective eYewear, footwear, clothing, andaccessorie$ are avail
able and their use, when appropriate, isI'equited. Contact lenses lIUst 
not be worn, ip tile chemical labs and dish~i$hing area. 

4 The safety of other perj;otifiel in the Labotatory ~st be considered 
as well as the safety of the person performing :an experiment. Before 
undertaking any nonstandard analytical procedures or new bioassay, 
otherpersqnnelthat might be affected must be made cognizant of the 
nature and potential hazards of the work to be ,carried o~t. Use signs 
where, appropriate, to warn others of hazards wi,th which only you might 
be aware. 

5 Bare feet, sandals, or open-toed shoes are not permitted in labora
tories" wet labs, storage or shop areas. Safety shoes are required 
for elJ!ployees who work in areas where lar:ge or heavy equipment and con
taine,I'S are handled. Dielectric (electrically insulated)' footware is 
to be worn in the wet laboratories. 

6 Floors and 'work areas are to be kept clean, dry, and free of corro
siv:ech-eDU,cals" Spills of any liquid, powdered., or granular material 
uilstbe cleaned up immediately. 

7 Ai'~les,hl!ilw~ys, stairwells, walkways, and elQ.ts are, to be kept 
clear and ,not used for storage. 

8 Consumption of fQ,oP and beverages ana smoking in hazardous labora
tory areas is prohibited. Laboratory glass and plasti,c-ware should 
neve,rbe used for fOQd ,or beverages. . . 

9 Food and/or beverages for human consumption are not to be stored 
in laboratory refrigerators or freezers just as laboratory samples 
are to be kept out of food storage refrigerators. 
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16 
General Safety anq Health Practices (cont.) 

10 Instruments, glassware, equipment, and reagents should be stored 
in designC;1ted areas when not in u.se. 

11 Dry ice is not to be stored in cloS'ed automobHes, walk-in ref
rigerators and freezers, or other non-ventilated areas unless ample 
warning il;; posted. 

12 Never use damaged,glassware as cracks or Jagged: edges are a serious 
hazard. Dispose of all broken glassware in a suitable waste glass 
receptacle. 

13 Where possible, heating mantles are prere,rred over open flame or 
hot plates. 

14 Chemicals are not to be pipetted by mouth. 

15 All laboratory containers should be carefully labeled so there can 
be proper handling by all employees ,including ,the prime user ot' owner. 
'l11is is extremely important for radioactive, flammable, corrosive, or 
t oxi c ma te rials. 

16 Pets are not allowed in the Laboratory. 

17 Lab coats and other protective equipment that might be contaminated 
are not to be worn in the lunchroom,l~brary, conference rooms, and 
other such areas outside the designa,tedhigh,hazard sections. 

18 Appropriate carts and containers must be used when transporting 
compressed gas cylinders and corrosive or flammable liquids inside or 
outside the Laboratory. 

Employees should wash hands before eating or smoking after leaving 
the laboratory area. 
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Handling, Storage and Disposal of Hazardous Material 

Many of the chemicalsllsed in the Laboratory are hazardous to 
the health and safety of employees if nO't'properly stored and handled. 
The hazards vary greatly in type and severity. Some subs tances are 
flammable or explosive; Some are toxic; some are highly reactive, and 
some exhibit a combination of these chara'eteristics. 

The most important consideration is to know your material. 
Employees will have to make judgments on the degree of hazard asso
ciated with the use of chemicals in the laboratory. Each chemical 
should be evaluated for the follotrling hazards: 

1 Flammable and/or explosive properties; 
2 Toxic effects, if any. These may vary from a mild skin or res

piratory irritation to acute and fatal poisoning or chronic, 
i t't;"eve rsi ble ,damage to the body; 

3 Reactivity with water or with other chemicals; 
4 Means of cleanup and waste disposal to avoid personal injury 

or environmental contamination. 

After you have analyzed the chemical hazards, some determination 
must be made to control exposures. You may decide that a highly 
flammable ,solvent can be replaced 'with a less flammable solvent. 
Wheresubstitution,:is not pOSSible, youDJ.ist be able to determine 
pro.cedu,res for use and handling of the' chemical within ,sare lim! ts. 
Enclosing and ventilating the process may be required, for example, 
or employees may need to wear protective clothing or respirators. 

Most of the hazardous materials used and stored at the Labor
atory can be grouped into the following categories: 

A. Oompressed Gases 
B. 'Flammable Liquids 
G. Toxic Inorganics 
D. Oorrosive Materials 
E. Toxic.Organics 
F. RadioactiveMaterials 
G. Chemical Carcinogens 
H. Ohemical Wastes for Disposal 

OHEMIOAL STORAGE BUILDING 

The Laboratory has a Ohemical Storage Building which is 
designed to safely store and facilitate the handling of bulk quan
tities of most hazardous materials. Designation of responsibility 
for each of the rooms in the Chemical Storage Building is listed 
in SOP's A2 and G4. Employees observing or experiencing any problems 
associated with the Chemical Storage 13uilding should notify the re
sponsible person immediately. 
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18 
The following safety practices and rules apply to the handling 

and storage of ha~ardous materials: 

A. COMPRESSED GASES (see SOP's B3 and G4) 

1 Gas cylinders should be moved only with an approved cart. 

2 All gas cylinders, active or inactive, must be properly se
cured by clamp, straps, or chains to prevent toppling or 
falling. When not in regular use, or while being moved, the 
valve ID.lst be closed, regulator removed and cap replaced. 

3 Gas cylinders should bear a tag showing status: FULL/IN USE/ 
EMPTY. Expended cylinders should be removed from service 
with positive pressure remaining. 

4 Gas cylinders must be shut off at the cylinder valve when no t 
in active use •. 

S Only the gas cylinders required for current use are to remain 
in the Laboratory work area. Allcylindersflo.t in ~Se must 
be removed to the Chemical Storage Building. 

6 Integrity of gas connectionsat.the valve, reg\1.la,tor and in
strument should be .leak tested with each cylinder change. 

7 Cryogenic liquid handling requires the use of a face shield 
aud gloves. Severe "burns" can result from. contact ~ith 
liq~id nitrogen or dry ice. 

B. FL4MMABLE LIQUIDS (see .SOP G4) 

1 Transportation .of flammable li,quids of one gallon volume or less 
should be insatety bottle carriers or approved s.a-fety cans. 

2 Flammable liquids are to be stored, analytical quality permit
ting, in safety cans or smallglas .. s or '11eUon. COJlt'a:;1:nelis wiFhin 
an explosion-safe refrigerator or cabinet. See table I, page 19. 

3 Bulk storage of fl,am~ble Hq,uids is. tlermitted only .in the Chemical 
Storage Building in drums or safety -:ans up toS.gallon capacity. 

4 Al.I drums for dispensing fl~b.le 1.iq!-1ids DI.lst. be grounded and 
therece1, ving .cpntaine~s must be bonded to the., ~li!-1~. 

5 Flammable liquids are never to be used in the vicinity of 
open fl.ames ,.orspaF.kinge,lect.ric~l equipment; ~ ;Fl~ble 
in use. in open c.on~ainers shall be kept in exhau/it hoods. 
tablelI, page 2\O~ 

heat, 
liquids 

See 

6 Disposal of flammable liquids is to be made only into labeled 
safety disposal containers. See SOP G3 for more information. 
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Table I 

NFPA D.O.T. C-flash C-boiling maximum container Volume 
Class. Class. point point plastic/glass metal safety can 

IA Danger: <23 <38 1 pt 1 gal 2 gal 
extremely 

IB flammable <23 )38 1 qt 5 gal 5 gal 
- - - - ,- ... 

Warning: 
IC highly 23 ... 38 1 gal 5 gal 5 gal 

flammable i 

- - - - - -

II Caution: 38-60 1 gal 5 gal 5 gal 
flammable 

III cOlilbustible )60 1 gal 5 gal 5 gal 

C. TOXIG INORGANICS (see SOP G4) 

1 Persons working with toxic inorganics such as Mercury, Arsenic 
compoun'ds:, halogens, ammonia, etc.,' should familiarize them
selves to1iith the proper methods of handling and the safe expo
sure levels of the material. 

2 Themos't common route of exposure of toxic inorganic chemicals 
is by mouth. The use of gloves and washin:g'hands with soap and 
water should preclude the transferring of material to the mouth. 

3 Exhaust hoods shall be used for any operation which 'could give 
off hazardous amounts of vapors. This includes wet digestions 
with nitric acid, boiling solutions of all volatile acids, and 
ammonia. 

D. CORRO'sIVE MATEI.HALS (see SOP 04) 

1 Rubber gloves, splash goggles, and face shield must be used when 
transferring' corrosiveliqulds (an apron or TyVeki lab coat is 
als 0 ,,' re c01DJlll:!:rtded h 

2 Transfer of corrosive liquids should be in or near sinks where 
an adequate flow otwater for rinSing 'spills' o1iftiandis, clothing 
and equipment. 

3 When s"toring corrosive liquids , care should1:>e itakerinot to store 
concentrated (acids and ba'ses lnth~ same 'ca1:>ine't. EXcept when 
approved by supervisor, two 7 pound bo'titles of acid or base per 
cabinet is the maximum which can be kept on hand. 
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CRC °C Boiling I11Il Ug Vapor °C Flash °C auto- Spec. Grav. Flanmability 
Ref.N Name Formula Point @ Pressure Point ignition @ 20°C limit in air 

760rrm Hg @ (OC) % by volLnne N 

'. 0 12 Acetone C3H60 56.2 226(25) -20 538 0.79 2-13 
92 Benzene 

203 Carbon Tet. 

Otloroform 

C6H6 

CC14 

QfCl3 239 

363 

454 

471 

501 

Dichloromethane CH2Cl2 

Ethanol C2H60 

Ether 

Formalin 

512 Gasoline 

534 Hexane 

634 Methanol 

777 Paraffin 

C4H100 
37\Ql20 

C5H1Z-C9HZO 

C()I114 

014° 

784 Pentane C5H12 

800 Petroleum Ether 

1021 Toluene C7H8 

1046 Freon 113 CZC13F3 

1083 p-Xy1ene C8HIO 

80.1 

121 

61.2 

40 

78.5 

34.5 

101 

68 

64.9 

36 

30-60 

111 

47.7 

138 

100(26) 

113(25) 

200(25) 

440(25) 

50(25) 

439(20t 

10(-88) 

150(25) 

160(30) 

500(25) 

B 

30(25) 

10(27) 

-17 

A 

A 

13 

-45 

85 

-43 

-30 

11 

199 

-49 

-57 

4 

A 

27 

A Non-flantnab1e, however thenna1 decomposition products are highly toxic. 
B Properties similar to Pentane. 

562 

662 

423 

180 

403 

371 

261 

446 

245 

309 

B 

536 

529 

1).88 

1.63 

1.49 

1.34 

0.79 

0.71 

0.82 

0.80 

0.66 

0.79 

3.88 

0.63 

B 

0.87 

1. 56 

0.86 

1-8 

15-66(in 02) 

3-19 

2-48 

7-73 

1-8 

1-8 

6-36 

1-8 

1-8 

1-7 

1-7 

Flash point -- The lowest temperature at which a flamma:ble vapor-air mixture is present above the surface of 
the liquid, which will ignite if an ignition source is introduced. 

Auto-ignition temperature -- The approximate minimum temperature for self-sustained combustion. 
Hantnability limits in air \ by volume -- TIle minimum and maximum concentrations of vapor in air that will 

allow burning to occur. 
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Control of To~ic Substances 

EPA's Office of Research and Development has estab~ished an 
interim procedure for "Toxic Substance Inventory Control". This pro
cedure provides a unified system for controlling the procurement, 
inventory, and security of non-radioactive toxic substances, especially 
those substances exhibiting extreme acute toxicity and thoseh~v'ing 
known or suspected carcinogenic, mutagenic, or tera.togenic properties. 
This procedure includes a complete chain of custody from receipt t~ 
disposal. The actual usage of these subs tances in the. Laboratory is 
covered in separately developed procedures or protocols. 

Dr. C. S. Hegre has been designated the Toxic Substances Control 
Officer for the Laboratory, and a SOP implementing the procedures 
regarding ordering, receipt, storage, and disposal of these materials 
will be published. 

Scuba Diving Safety 

All diving at the Laboratory is conducted under the control of 
the Diving, Office.r, Bruce H. Reynolds. In order to. perform diving 
operation~ as part of a laboratory sponsored research project, adiv,er 
must be EPA certified. This certification includes a physical exami
nation (coI,lducted at the Laboratory's expense), completion of the EPA 
sponsored Diving Accident Management Training Course, and a check-out 
dive with the Diving Officer. No diving operations may be conducted 
on EPA projects, from EPA property, and/or with EPA owned equipment 
except within the provisions of this manual and the prior approval of 
the Diving Officer. Consult the EPA Diving Manual or contact the 
Diving Officer for furtller information. 

See also SOP 15 regarding Small Boat Use. 
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23 
Electrical Safety 

A. H,AZARPS: 

. Electrical energy can cause death, injury, or fire if it is not 
properly controlled. When electricity passes through a person's body, 
it causes muscle spa!3mand. interferes wi th normal funct.:Loning of the 
nervous system. If the pathwa.y incl'udes the upper torso, the normal 
action 6f the heart or lungs D:1flY CElase. Even if it does .. not stop these 
vital organs, muscle contraction may cause secondary injury when a per
son jerks involuntarily. Another possible injury is burning due to 
simple heating. 

The first thing to do if you See a person receiving an electrical 
shock is to remove him from the source of power; either pull the plug 
or use an insulating impl,.ement such as a stick or belt to pull him away. 
Immediate first aid measures can then be applied. 

Fire can be caused by either a short circuit or a.badconnection. 
A short circuit is a pathway for electricity to flow which was not 
intended.in the design of the equipmep.t, and which draws excessive 
power, causing heat. A bad connection may be a corroded pll,lg or a 
defective switch which is part of the normal circl,lit but which is 
presenting an abnormally high resistance to the flow of current. This 
too, causes heat. Another hazard is ,ignition of flaDm,lable vapors by 
sparks. All ordinary switches will have internal sparks when switching 
either on or off; explosion-proof switches simply seal the spark within 
a non-explosive atmosphere. 

B. SAFETYEQQIPMENT: 

All live electrical conductors should be inaccessible in normal 
working areas. Primarily, this is accomplished through :insulation 
covering all conduc.tors. Within our Laboratory, electrical conduc
tors are not only insulated, they are mechanically protected from 
damage by walls or con,duit. 

The s.econd line of defense against exposed electricalco'Qductors 
is GROm,roING of ali. conducting enclosure a .; This is accoQ1plished 
through the "third" pin on electrical plugs, which is connected to 
the exterior metal part,s of the equipment. U the insulation should 
break. dClWll :Lnternally ,CUrrent w:ill f,low through thi!3 third wire to 
ground rather th.an through you to ground. A severe;fa41tWill cause 
enough curren,t to flow to bl.ov a fuse or "trip" a circuit breaker. 

A third defense used with most circuits in the Laboratory is the 
ground-faul t inter~pter JGFI) • This, de vi ce perfortnS two f~.mctions: 
first, it,cts as an, ordinary circuit breaker for overloads. c,q'ied 
betweentbe two power· pin,s, andsecoqd~y, detect~ very slight imbal
anc.esb.e tween tlte~ur:rent going ou.tand the current returning ~ Any 
d.iff.erence between the two is an unde~irable. path to grouIld, perhaps 
through a person; B,uch a:n imbalance will im1!lSdiatelytri~theGFI. 
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C. SAFETY PRACTICES: 

1 Report any exposed wiring. Report equipment which gives you a 
shock, no matter how slight. Report any cords or equipment 
which overheat. 

2 Do obtuse ungrounded equiplI1ent' or attempt to defeat the ground
ingsystem. If you have sensitive analytical equipment and sus
pect grounding' pro'blemsare interfering with your signal, consult 
a qualified person to verify and correct the problem. 

3 Do not rely on safety devices to protect you; always minimize the 
risk by unplugging equipment before working on it. If you are not 
sure,keep your harids out! 

4Do not use extension cords for permanent installations; request 
that an outlet be installed where you need it. 

5 Doriot use equipment with frayed, worn, or da~ged cords or plugs. 

6 Circuit breakers trip for a reason. Find 'out why and correct the 
problem before resetting the 'breaker. Learn the IOca.tion of break
ers serving youratea. 

7 Use "lock outs" on circuits being serviced or altered. 

D. WET LABORATORY ELECTRICAL SAFETY: 

The salt atmosphere in the Wet Lab presents a special hazard. 
Dust and salty moisture may build up on insulating surfaces in just 
a few months sufficient to cause a GFI to trip. Keep insulating 
surfaces free of salty moisture by wiping down frequently with a rag 
or sponge dampened with fresh water, tryingn6tto get water inside 
outlets or any equipment. On the other hand, salty atmospheres' cor
rode me tal surf aces; leaving an insulatingr 11m. Three hazards resul t 
from corrbsion: 1) The' "grounded'! case of a unit may' have lost its 
ground connection, thus becoming potentially lethal ;2) The p'!ug or 
switch may make such poor contact that it becomes a fire hazard, and 
3) A wire may be so heavily corr()ded that it brea.ks, ca~s,i'rtg sparks, 
or it: may overheat due to the decreased area f()r cur,reht 'ci:mductlon. 

'The best procedure to follow tnthe Wet Lab is to' have 'every 
electrical insta.lla,t:1:on 'permanently wired' in by an efectric:ian. In 
thiS ~ay, conductors will bephysicallyshieHied from the corrosive 
atlI1oS'phere. Allext>osed surfaces shOUld be rubber or plastic',' and 
should be watertight. 

Sa.lt water is a. good conductor of electr:fdty. If equipment 
should "fall into art aquarium 'or a quartz heatet tube' break, ALL 
aquarjfa, 'tartks t pipes, fittings ,etC'~ connect'edby8'cohtiriuous 
water path' .itd tha.taquay,iumsho'uld be !a'on~idered to be l'ethal until 
the circiit briaker is verified to be 'OFF • Allthe,'n'eate'r Circuits 
have GFIs~butplay safe and check if at 'the box arid riot at~tne 
tank with your body! 
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Safety Stations 

The high;hazard labor.tory area has Safety Stations located in 
the three main North-South corridors. Green ,floor tiles mark thei r 
location. The S.;tfety Stations a1;'e eqlJ.ippedWit;h safety showers, eye 
wa,sh s,inks, first a,id cabine~s, spill cleaIiup kits , and fire extin
guishexs. 
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SAFETY SHOWERS are to be used for complete body dousing in the case of 
clothing or body fires, major body contact with acids, caustics, or 
solvents, etc., which cannot be removed by water from a faucet. They 
are operated by simp~ystanding beneath the, showe'r head, pulling and 
holding the chain which hangs from the feed wa'ter pipe. 

EYE WASH SINKS are to be used to flush any hazardous materials which 
enter the eyes, including acids, caustics, solvents, detergents, or 
small particles. Pushing the yellpw labeled bar, which runs across 
the top of l=tle eyewash sink, turns on the ,flow of co1dwa'ter to the 

; two upwardly ai!D-.ed spouts. Flush for fifteen minutes in the case of 
chemical exposure. 

FIRST AID MEDICINE CABINETS contain supplies for attending to a variety 
of injuries. Their contents and their other 10caUons outside the 
Safety Stations are described on the following; page. 

,SPIL~ Cl,.F;ANUP KITS are available for acid" caustic (alkali), or flam
mable solvent spills. It is highly recommended that a11 Laboratory 
personnel read the accompanying instruction manual located in the 
bottom of the Spill Kit Cabinet. The manual describes the contents 
of the kit, proper use of the contents, neutralizing capacities, and 
cautionary comments. In case of a spill of liquid Mercury , contact 
Rick Lapan for advice on cleanup procedures and use of the Mercury 
Spill Kit. 

FIRE EXTINGUISHERS ,are located in all'laborato1;'ies and other selected 
locations, as well as the Safety Stations. Two types of extinguisher 
are available at the Safety Stations. The water type (CLASS A) should 
only be used on fires involving burning paper, wood, trash, rags, etc. 
The carbon dia,xide extinguishers (GLASSB andG)stlauldbe used on oil 
and solvents (B) or electrical (q,fires. A third typeaf extinguisher 
wi.th Halon 1211,01;' "dry chemical" (Auimoniulll phdsphate) maybe found in 
a few special ,areas; both will handle all three. classes affire and are 
therefore suitable for all the above mentioned fuels. 

Safety showers and eyewash sinks are also loc.atedineach of the 
high hazard laboratories,roolll G06, room ·171 (dishwashing) and the 
boiler room (eyewash only). Irtadditian, c.ert·a,fn'l~bor.atl'Oriesand the 
dishwashing room have bulk quantities of spill cleanup materials. 
Employees should be familiar with the location and correct use of these 
safety features. 
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First Aid and· Medical Treatment 

First aid ils the IMMEDIATE and TEMPORARY aid given before profes
sional medical help becomes available. First aid assistance is avail
able in the Laboratory. The following designated individuals are 
First Aid Certliied and should be sought in the event of injury wh1.ch 
requires first aid or cardio-pulmonary resuscitation (CPR): 

FIRST AID 

Jerry Zaroogian 
AI. Soper 
Don Winslow 

CPR 

Wayne Davis 
Bruce Reynolds 
Wal t Galloway 
Jerry Zaroogian 

The fIRST AID ROOM (room 115) is located adjacent to tne "ramp" 
between the "old'! and "new" portions of thelabora:tory. Access to the 
room is made by contacting the security guard in the lobby or through 
one of the first aid personnel listed above. Special supplies to be 
found in the first aid room include: 

1 Bed and blank.ets 
2 Canes and crutehes 
3 Air splints for fractures (training required in their use) 
4 Finger splints 
5 Sphygmomanometer and stethoscope (to determine blood pressure) 
6 Insect s~ing ki~s. 

The FIRST A,ID MEDICINE CABINETS are located at each Safety Station 
(see preceding ·page), the Northeast corner of the Wet Lab Mezzanine, 
next to the elevator door on the main floor of the Wet Lab, room G06, 
and in the shop area of the Facility Support BUilding. 

First aid supplies a~ailable at these cabihetisinclude: 

1 First aid sprays and bandaids for minor cuts, scrapes, and abraSions; 
2 Ace or elastic banqages lior sprains,; 
3 Topper spo.nges ,gauze pads,. eye pads t roller gauze , and tape 
4 Vaseline gauze and Nu-Gauze (Iodoform); 
5 ,Antiseptic solutions and ointments including; hydrogen p.eroxide 

tincture of. merthiolate, Neosporin,Bacltracln, and zinc oxide; 
6 Aspirin and ·Tylenol; 
7 Ammonia inhalant. 

Be certain of the contents. and ,correct usage of. any of the supplies 
in the cabine,ts;i~A!) THE LABEL. Please notify Je'rI:yZaroogian if any 
of . the s.l,lp,p11e,sare missing .01' depleted. 
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What to do When Injured at Work 

(NOTE: Different procedures apply if a problem results from repeated, 
long:-term e)(iposure toa hazard; see the section "In Case of Occupational 
Illness" ) 

08TAIN MEDICAL CARE: 

If first aid is\ required, contact one of the designated employees 
listed on page 26, or call the operator. If further treatment is 
required, request your supervisor to authorize treatment by use of 
form CA-16. IN CASE of AN EMERGENCY, obtain appropriate care imme
diately and then fill out the forms as soon as' practical. 

ALL injuries,however slight, should be treated and reported. 
Some times an apparently small injury, if untreated, can develop into 
a large and eJq)ensive medical problem. 

REPORT TO YOUR SU~ERVISOR: 

Every j obrelated injury should be reported as soon as possible 
to your supervisor. "Injury" includes any illness or disease that 
is caused or aggravated by the employment; as wellas'da'lilageto 
medical braces, artificial limbs, or other prosthetic devices~ 

FILE WRITTEN NOTICE: 

In job related injuries the employee or someone acting on the 
employee's behalf should complete the employee's portion of form CA-l 
(obtainab1e from the Admin1:strative Office} and' give 'it to the super
visor within TWO working ,days of the injury. Your supervisor Will 
give you a receipt for the CA-l which you should retain in your 
personal records. 

Reimbursement for· medical expenses and lost trui.eis ultimately 
decided by the Department of Labor on the basis of CA-l and other 
forms and statements. It is important to fill out the forms carefully 
and provide complete information about the accident; the burden of 
proof in claims for job"'rel~ted injury is upon the worker. 

IN CASE OF OCCUPATIONAL ILLNESS 

If injury or disability develops as a result of repeated expo
sure to a strese, toxic agent, or other hazard over a period of at 
least tWO"working days, it is· defined as an "occbpat;ional illness." 
As in the case of traumatic inJUry, the law requires the' employee 
to shaw that the ililnes& is job-related. . 
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REPORT SUSPECTED HAZARDS TO YOUR SUPERVISOR: 
, , ' 

If· some change in, your work environment seems to be corr.elated 
with a negative change in your health or well-being, repo~~it to 
your supervisor and the Laboratory Health Officer as soon as possible, 
even if you cannot clearly identify the causative agent or specific 
symptoms. Keep a record of t.pe events for your'self.. There is tio 
official form for reporting unidentified suspected hazards (but see 
t~e sect .. ion entitled· ~'Reporting Unsafe or Unhealthful Working Condi
tions") •. 

OBTAIN MEDICAL, o lAG N.9 S IS: 

If YOll suspect an occupational illness, you should first go to 
your s.\lperv;lsoran.g to the office of the Medical Monitaring Coordinator 
(Administrative Office) to peschequled for a visit to the Lab 's Health 
Monitoring Program physician. It is the responsibility of this doctor 
to make a diagnosis and indicate whether or not the illness is work
related. If you are not satisfied with the diagnosis,You may take 
a form CA-20 to your phYSician and ask him to give you a diagnosis. 
If YO,usel.ect thi~ op~;on, youw!ll' have. to pay for ;youro.wn physician 
(your Ilo:r::.mal h,ealth insurance DOES apply.). "IN ANY EV,ENT, start 
keeping:cO.l!lplete r::ecordsof "Your dates of exposure;t·symptoms, expenses 
incurred, etc. a,s soon as YQususpect a ,problem. You will need,' 
these records for eventual reimbursement if your claim is sustained. 

FILE A NOTICE AND CLAIM: 

SubmitforI!l. G,A ... 2 aqd its associated documentation to the Depart
ment ofI.abor,.~hich .will make a,. deter:min'ati'on of whether the illness 
w.as caused byyoutemployment. If so" you will be reimbursed far 
your examiqat;lons aqd med,fcal care, .losttime', etc. 

R1!iPQ.R,1\INGUNSAFE OR UNHEALTHFUL WORKING. CONDITIONS 

It, you Qelieve d~a,~ .your,workin.genvironment is,unsafe or 
unhea,J.thful, you should ccU;scuss the situation wi thyour supervisor. 
Most dif~'1c\lltiesshQ\lld be resolved in' this way. If you .do not 
feel that your supervisor has responded properly, you may submit 
EPA form 1440-6 (Rev 6-84) to bring the situation to the attention 
of management. Thel~bora,torYma:nagement mu'st give you a reply 
within 48 hours of receipt of this form. 

" In.c;:as~ ,of, an accide;Xltalreleas~ .of .a toxic agent which renders 
a parJ:ic;:ul,ar .. ~;pac.eP9te,n~ia,.l.ly or a,t.tU4lly hazardqus, you should 
iJDJDedt,.ately, po.s.t the area, to lc.eeppeople out, and then reques t ,the 
Safety Designee or a person', knowled·geable in the field " to take 
appropriate abatement actions. 
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Th.e ~boratory Health Officer has a responsi.bility to be aware 
of unhealth,ful working conditions; you should talk to him if you 
susp.ect that labO,ratory ,personnel are being exposed to 'harmful 
agents such p's toxic fumes o.r liqutds, pathogens, excesS noiSe or 
stress ~nthe CQurse of the·irwork. 

SAFETY AWARENESS 

Every emplpye~ DRlst constantly ee on guard against hazards in 
our wo~k~n~ enviro~ment. Never assume that someone else 1s looking 
into the source of tha.t funny smell, or the soundness of that wooden 
ladder, etc. Don't take for granted that electrical equipment in 
the wet lab is dry and safe; if anything seems dut of the 'ordinary, 
think p.bout it and report it to your supervisor if you suspect' any 
problem. Avoid exposing yourself or others to danger. :Safety is 
everyone's job! 

Health Monitoring Program 

Health Monitoring is a mandatory Laboratory program designed to 
reduce, as much as possible, the health risks in the laboratory environ
ment. The program is administered by Claire D. Geremia, Director, 
Administrative and Program Operations and Health Monitoring Coordinator, 
while services are provided by Rhode Island Hospital in Providence, RI. 

The program is intended for laboratory and field workers whose 
work regularly poses the possibility of exposure to toxic materials. 
It also meets the needs of other groups of employees whose jobs require 
preplacement and/or periodic health assessment. Generally, administra
tive, secretarial. statistical and other support personnel who are 
exposed to toxic materials indirectly, infrequently, or inconsequentially 
should not be included. The Laboratory will provide for baseline physi
cal examinations of employees covered under the above guidelines who are 
on an appointment with an expected duration of one year or greater. 
Subsequent periodic examinations will be provided annually for employees 
who may be exposed to toxic materials or hazardous operations. Less 
frequent physicals may be provided for other laboratory employees. All 
test results are protected by the Privacy Act and are maintained with 
strict confidentiality. 

Employees are free to participate or not as they choose. with the 
exception of those few persons whose jobs now require such examinations 
as a condition of employment. 

Health mOnitoring is an employer responsibility and the Laboratory 
must bear the entire cost. When a preexisting or non-job relatedcondi
tion is detected, the employee is referred to his private physician for 
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further. ~valuation and treatment. The indiv1:dq'al must bear these costs 
aQd,such me-dical conqj,tj,ons need not >bereported to the employer. Con
dLtiqnsdetermined to ,have resulted from employment 'p~rmitthe employee 
tosee~ cP,ippensatj,on and., the recove'ry ·of medical expenses from the 
Department of Labor, Office of Worke'I'S" Compen'sation Program. 

It is essential that each individual receive a basic panel of blood 
chemistries to evaluate, renal, liver, and endocrine/metabolic function. 
Workers who are exposed to certain designated materials will require 
addi tiona~ apecial,procedures as well asthebasic'panE!l of tests. The 
oCc,llp~tional healt;hphysician will determine ~ho is iIl need of special 
tests ,when he reviews the self--admintstered medical history forms. 

Each individual·shou,ldhave routineur:i:nalysis whtch consists of 
specific gravity. pH~microscopic examination, protein. (lC:etbne. and 
glucose determiniitions. A chest 'X""ray, an eleCtrocardiogram. and pul
monary function testing are included in the baseline examination. Sub
sequent periodic chest X-rays and electrocardiograms should be obtained 
only when clinically indicated or when recommended by the examining 
physician. and not as a routine measure. Pulmonary function testing 
may be indicated periodically. for employees at respiratory system risk, 
such as those with significant exposure to toxic dusts and irritants. 

':r u,s, GOVERNMENT PRINTING OFFICE: 1985--502-J73--20,128 
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S;ECTION A 

WA # 39. 
Date: 2/92 
Page 2 of 15 

All wet and, dry laboratory space must be ;designated in SECnON A Qefore the S~t{ty Plan is 
completed and submitted to the ERLN Safety Committee. ,Wet lab ,space must be approved by 
Neal Lackie and dry lab space must be approved by'the appropriate Branch Chief. 

Designated Dry 
Lab Space 

Branch Chief 

Designated Wet Lab 
Space 

Neal Lackie 
Chair, ERLN Wet 
Lab Committee 



SECTIONB 

WA#39 
Date: 2/92 
Page 3 of 15 

The signatures tequired iii SECTION B signifyE~N Safety Committee and EPA 
management approval of this Safety Plan. ' 

Rick Lapan 
EPA Health and Safety 
Designee 

Darryl Keith 
Chair, ERLN Safety 
Committee 

( 

c·· 

(I 

( 
'- ' 

(I 

o 



( 

'c 

Ie 

c 

() 

o 

o 

o 

SECTION C 

WA#39 
Date: 2/92 
Page 4 of 15 

The following signatures required in SECTION C signify SAlC Corporate and local approval 
of this Safety Plan. 

Gary Waggoner 
SAIC Environmental Compliance, 
Health and Safety Manager 

John Scott 
SAIC Program Manager 

Wayne Munns 
SAIC Assistant 
Program Manager 

Cornelia Mueller 
SAIC Local Environmental 
Compliance & Health and 
Safety Official 

SAIC Work Assignment Manager 
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SECTION D 

PROJECT INTRODUCTION 

WA#39 
Date: 2/92 
Page 6 of 15 

The physiologihl conditionof1llussels cart' be quantified using the scope for growth index 
(SFG). The SFG index represents a measure of the energy that the organism has available 
for growth and reproduction under the conditions which it was measured. Calculation of the 
SFG index fat mussels requires the measurement of three panimeters:c1earancerates, 
respiration rates, arid assimilation efficiency. Measutements are completed undet 'ambient 
conditions of temperature, salinity, and standardized algal concentrations (05mg/L). 

The SFG index integrates whole animal responses of each individual. , Under standardized 
conditions, mussels with similar physiological conditions exhibit similar SFG values. 
Differences in SpG are attributed to differen~es in laboratory or field environmental 
conditions to which the organism is exposed. ",;' 

It has been sbown that the SFG index is a sensitive and relatively short-term (7 days) 
indicatiot of water quality. In addition, the SFG index can be used to measure the degree of 
impaCt and any improvement over time. 

PROJECT SCOPE OF WORK 

The procedures required to conduct SFG determinations are described in 1.03.013 or Standard 
Operating Procedures for the Conduct of Marine Environmental Sampling and Analysis. 



SECTION E 

SAFETY PLAN PURPOSE 

WA#39 
Date: 2/92 
Page 7 of 15 

Potentially dangerous activities conducted during this project may r~resent health and 
.safety threat$ to project personnel, the public, and tl}e environment This 
Envi,ronmental Compliance, ~eal.th~d S~ety PlaI1 idep.tifies procedures required to 
en~ure .human health and environmental compliaI1ce,. ~d establi~hes mandatory 
guidelined for th,e safe practices pfall personnel involved in the activities. associated 
with this project 

SAFETY PLAN APPLICATION 

The provisions of this Health and Safety Plan are mandatory for all SAIC personnel 
participC\tWg in this project All personnel shall be familiar with this plan and comply 
with its requirements. If.any activities are modified after the iS$ue date of this plan, 
the hazards associated with these modifications must be reassess.ed and the affected 
provisions of this Plan must be modified. 

SAFETY RESPONSmILITIES 

The SAICWork Assignment Manager (WAM) shall oversee all project activities and 
has the primary responsibility for his or her prospective personnel in regard to: 

assuring that appropriate personnel protective equipment is available and 
properly utilized by all personnel potentially exposed.to contaminants, 

assuring that personnel are aware of the provisions of this Plan .and are 
instructed in the work practices necessary to ensure safety and in procedures for 
emergencies, 

assuring that personnel are aware of potential hazards associated with project 
activities, 

monitoring performance of all SAIC personnel to ensure that the required work 
practices are employed and directing corrective action as necessary, 

correcting any work practices or conditions that may result in injury or 
exposure to hazardous conditions or substances, 

preparing any accident/incident reports as necessary, 

informing the SAIC Local Environmental Compliance & Health and Safety 
Official and Program Management of any safety incidences or deviations from 
this Plan, 

assuring that personnel who may have been exposed to a hazardous substance 
or condition seek medical attention, 

and assuring that personnel have recieved the required· training and medical 
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monitoring. 

Work Assignment personnel are responsible for: 
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taking all responsible precautions to prevent injury to'themselves and to their 
fellow workers, 

implementing the Health and Safety Plan, 

reporting to the W AM any deviations from the anticipated conditions 'described 
in the Plan, 

performing only those tasks that have been addressed in the'Plan, 

and immediately reporting any accidents or unsafe conditions to the W AM. 

MEDICAL SURVEILLANCE 

All SAle personnel are required to participate in a medical baseline arui:'tennination' 
examination which includes: 

a physician's evaluation, 

complete medical history, 

interval history, 

physical examination, 

complete blood count hematology profIle, 

differential, 

sedimentation rate, 

blood chemistry profIle, 

urinalysis, 

pap test for female employees (optional), 

resting electrocardiogram, 

audiometry , 

pulmonary function, 

chest X-ray, and 

spirometry . 
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All.SAIC personnel are required to participate in a biennual examinations which 
include: 

an interinl medical review, . 

occupational history review, 

screening physical examination, 

physician's evaluation, 

urinalysis, 

. blood counts, 

and blood chemistry. 

SAFE PRACTICES 

Procedures for all emergency incidents (any threat to human or environmental health) 
including fire, explosion, poisoning, injury, illness, spill, leak, etc.: 

pull fire alarm, 

dial 9, then 911 for rescue, 

call 6000 (front desk) to report location of incident. and other relevant 
information, 

attempt procedures to eliminate emergency if possible, 

and evacuate the area if necessary. 

Routine procedures: 

personnel will wear protective eyeglasses in designated areas, 

will wear cloth lab coats in designated areas, 

will wear Tyvek lab coats in designated areas, 

will be familiar with all ERLN Safety SOPs, 

will be familiar with the ERLN Safety Orientation Manual, 

will not eat,drlnk or smoke in the laboratory, 

will be familiar with all SAIC Corporate Safety Policies, 
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will report discrepencies in the maintenance of local fIre extinguishers, 

will,be familiar with 19catien and use of fIre extinguishers, 

will be familiar withthe location of all exits, 

will wear proper boots in designated areas, 

will wear proper clothing, 

will wear goggles for designated activities, 

will wear face shields for designated activities, 

will report any obstructed exits or pathways to exits, 
> , • '. 

will'report discrepencies ~ the, maintenance of local spill kits, 

will be familiar with the location and use of local emergency eyewash 
equipment, 

will flush local eyewash stations weekly for 3 minutes, 

will be familiar with the nameS and extensions of in.,.housy fIrst aid and CPR 
providers, 

will be familiar with the location of local emergency showers, 

will report discrepencies in maintenance of emergency showers, 

will be familiar with the location of all local fIrst aid stations)' 

will report discrepencies in . maintenance ,of local fIrst .aid stations, 

and will be familiar witll the location of all fIre alarllls. 
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Please complete SECTION F for each project activity (laboratory, field,construction, 
maintenance, etc.) requiring guidelines for ynvironmental compliance, public health and 
safety, personnel health and safety, alid protection· of property and environment. Additional 
forms may be required. 

GENERAL INFORMATION 

Activity: The collection of mussels for. deployments, and the transport of caged 
mussels to and from UNH-JEL require the operation of a motor Vehicle. Individuals 
participating in this activity will follow the requirements established in EPA order 
1440.6 on the mandatory use ofrriotor vehicle safety beltsor··other occupant restraint 
systems (EPA order 1440.6 in Volume IT of the SAlC Safety Manual). 

"" . ,'" 

Location of activity; Mussels will be collected on Cape Cod and transported to ERLN 
for preparation 'for field deployments. Mussels will be transported from ERLN to 
UNH-JEL for deployment and from UNH-JEL to ERLN for analyses. 

Duration of activity: Three days. 

HUMAN HEALTH RISKS' (IN.JURYOR ILLNESS) 

Human health risks: See EPA order 1440.6. 

Short-term: NI A. 

Long-term: NI A. 

Procedures for proper and safe conduct (to minimize human health risks): See EPA 
order 1440.6. . 

Emergellcyprocedures (for human health risks): N/A. 

ENVIRONMENTAL RISKS (INCLUDING PROPERTy) 

Environmental risks: N/A. 

Procedures for proper and safe conduct (to minimize environmental risks): N/A. 

Emergency procedures (for environmental risks): N/A. 
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SECTIONG 
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Please complete SECTION G for each sample (ordered, synthesized or collected}requiring 
guidelines for environmental compliance, public health and safety, personnel health and 
safety, and protection of property and environment. Additional forms may be required. 

GENERAL INFORMATION 

Sample name: Mussels will be collected from five stations in the Piscataqua River. 
While this study has been initiated to determine whether or not chemical pollutants are 
present in the "Rivet" and whether orllotthey have affected "River" ecology, it is 
safest to assume that these retrieved mussels have been contaminated with unknown 
water-borne toxicants emanating ftom various lahd~basedsolirces and "River" 
activities. From previous environmental studies, typical "worst case" pollutants have 
included PCBs, PAHs (benzpyrene), pesticides}(DDT) and metals (mercury). Material 
Safety pata Sheets (MSDSs) for these contaminants are provided in Appendices a,b,c, 
and d. The worniati'on· provided in the MSDSs "is based on pure chemical 
concentrations and not on the diluted concentrations which are of potential harm in an 
enviromental situation. , 

CAS no'. for' sample: See Appendices a,b,c, and d. 

Synon:y:ms for sample: See Appendices a,b,c, and d . 

. Sample source: Unknown land-based sources on the PiscataquaRiver. 

Date sample ordered, synthesized or collected: Potentially contaminated mussels will 
be collected from the Piscataqua River on October 22, 1991.' 

Quantity of sample ordered, collected or synthesized: Mussels will be collected from 
five stations. There will be four replicate baskets at each station with 25 mussels per 
basket. 

Sample use: Retrieved mussels will be used to conduct scope for growth analyses. 

Period of sample use: Arrival at ERLN to completion of analyses requires 
approximately 16-24 hours. . . : 

Location of sample use: Mussels will be removed from baskets in dry table and 
placed in small beakers inside flow through tables located in the old wet laboratory 
(Room 174). Remaining mussels wil1be dlstributed and paclillgedfbr chemical 
analyses at another facility. Mussels are transferred to clearance rate chambers in 
Skip's 'fool11,fu flow through tables: for physiologiea1:analyses (clearance rates, 
respiration rates, length measurements, volume, and dry weights). 

Procedures for proper storage of sal11ple: No storage'is required. 

Locatio:n of storage: N/ A. 



HUMAN HEALTH RISKS (INJURY OR ILLNESS) 

Human health risks: 

Short-tenn: 

INHALATION: See Appendices a,b,c, and d. 

INGESTION: See Appendices a,b,c, and d. 

ABSORPTION: See Appendices a,b,c, and d. 

INOCULATION:. See Appendices a,b,c, and d. 

Long-tenn:See Appendices a,b,c, and d. 
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Procedures for proper and safe handling (to minimize human. health risks): 

INHALALTION: See Appendices a,b,c, and d. 

INGESTION: No eating or drinking will.be allowed in .any laboratory area. 
Hands will be washed after glove contact with mussels. 

ABSORPTION: Chemical splash goggles will be worn and eye baths will be 
available when·the p0tential for eye contact is significant. Tyvek disposable lab 
coats and chemical resistant gloves will be worn to prevent skin contact. 

INOCULATION: N/A. 

Emergency procedures (fot human health risks): 

INHALATION: See Appendices a,b,c, and d. 

INGESTION: See Appendices a,b,c,and d. Call the Poison Center at 8-401-
277-5727. 

ABSORPTION: See Appendices a,b,c, and d. 

INOCULATION: N/A. 

ENVIRONMENTAL RISKS <INCLUDING PROPERTY) 

Environmental risks (Physical properties which include· flammability, pIl; reactivity, 
etc.): N/A. 

Procedures for proper and safe handling (to minimize environmental risks): N/A. 

Emergency procedures (for environmental risks such as spills, environmental 
contamination, etc.): N/A. 
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MONITORING PROCEDURES 
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Personnel,monitotitig'·procedures (radiation ,badges; individual air quality.detector 
tubes,etc.): N/A. 

Monitoring procedures for environmental contamination (wipe tests, air monitoring, 
etc.): N/A. 

DECONTAMINATION 

Decontamination procedures (for exposure area and stationary equipment): Wet tables 
will be thoroughly rinsed with seawater. 

Decontamination procedures (for non-disposable dishware): Di&hware will be cleaned 
according to ERLN dishroom SOPs for the decontamination of glassware. 

DISPOSAL 

Sample disposal procedures: Mussels will be placed in ziploc bags and disposed of at 
a public facility. 

Disposal procedures for secondary products such as contaminated tissue samples, 
effluents, reference sediments or animals: Mussel cages will be placed in plastic bags 
and disposed at a public facility. 

Disposal procedures for contaminated protective clothing and disposable products: 
Disposable protective clothing will disposed at a public facility. 



SECTION H 

WA#39 
Date: 2/92 
Page 15 of 15 

Please read the attached approved Health and Safety Plan, then sign and date SECTION H to 
indicate that you have read, understood and agree to follow the procedures describeQ~ 

Name Date 

Name Date 

Name Date 

Name Date 

Name Date 

Name Date 

Name Date 

Name Date 

Name Date 

Name Date 
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MONSANTO PRO.Ii)UCT NAME 

P(J/ychlorln~ted 
Biphenyls (PCBs) 

PRODUCT'IbeNTIFICAT10N 
Synonyms: PCBs 

Chlorodiphenyl (_, % el) 
Chlor,inatedoiphenyi 
PolychlOrinated. biph~nyl 
Chlorinated piphenyls 
(approx. _% CI) 

MONSANTO,CQMPANY 
800 N. L1N09EAGH:BLVD. 

ST. LOUIS, M063167 
,- -', ,-

Emergency Phone No. 
(CaIlCollec:t) 
314-694-1006 

Date: 10/88 

'. Trade Namea/ 
Common Names: Aroclo~lSeries1016. 1221. 1232.1242. 1248. '1254, 1260 

Therminol~l FR Series 

Page 1 of 6 

PYRANOL~2 and INERTEEN~ are trad~marksfor cQmmonly used dielectric 'fI'uids that may have. 
contained varying amounts of PCBs as well as other components in~lllding chlorinated benzenes. 

ASKAREL • Generic name for a broad class of fira.·r9sistant· synthetic chlorinated hydrocarbons and 
mixtures used as dielectric fluids th~t commonly contained ,abo,ut 30·70% PCSs. Some ASKAREL fluids 
contained 99% or greater PCB$ a('IQsome contained no ,pcas. 

This list of trade' names is representative of several commonly used Monsanto products (or products 
formulated With Monsanto prodUcts). Other trademarked PCB products were marketed by Monsanto. 
anG'fother manufacturers. pces were also manufactured and sold by several European and Japanese 
companies. Contact the manufacturer of the trademarked product. ifnot in this listing. to determine if 
tHe formulation 'contained PCBs. 

I' Registitred iradert'l8t1< of Monsanto Company , 
sl Registitred tradem8t1< of General Electric Company 
tJ Registitred tradem8t1< of Westingl)ouSe elilCtric Cofl)bration 

CAS No/s: 001336363. 053469219. 021672296. 01109769. 011096825 and others 
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Monsanto MATERIAL SA,FETY DATA 

Care should betaken to prevent entry into the environment through spills, leakage, use, vaporization, or 
disposal 'of liquid CDr Cdritainer:s>Avoid prolonged breathing of vapors or mists. Avoid contact with eyes or 
prolonged 'contactWithskin.·,lfskin contact occurs, remove by washing with soap and water. Following eye 
contact, flush > with water. Incase of spillage onto clothirig" the 'clothing should' be removed as soon as 
practical, sJ<in w~ed, and ct9tt'1ing laundered. Comply with ClJI feder~, I3tate, and l~aI regulations. 

j! - . ;:', .; '~.' - - " ." ' " 'L" - , , 

EMERGENCV'AND(FIRST AID PAOCEDURES' 
:.c' ;-. "0" , i ;-. .: "'. .~ , 

Ingestion: 

Skin: 

Eyes: 

Inhalation: 

Consult a physician. Do not induce vomiting or give any oily laxatives. NOTE TO 
PHYSICIAN.-If large" amounts are ingested, gastric lav~g~ i~sugg,e§ted. 

If IigUtcf, or solid PCBs are splashed ,or spilled on skin, contamin~t9d clothing should be 
removed and the skin washed thoroughly with soap and water. NOTE TG PHYSI
CIAN-Hot PCBs may cause thermal bums. 

Eyes should be irrigated immediately with copious quantities of running water for at 
least 15 minutes if liquid or solidPCSsgetinto them. A petrolatum-based opthalmic 
ointment may be applied to the eyeto:r~lievethe Irritating effects of PCBs. 

Remove to fresh air. If skin rash or respiratory irritation persists, consult a physician. 
NOTE TO PHYSICIAN-If electrical equipment arcs over, PCBs or other chlorina:ted 
hydro~on dielectric fluids may d~ll)mposeto produce HCI,:hydrochlorioacid, a 

. re~ipiratory irritant. 

OCCUPATIONAL-CONTROL PROCE:D,URES 
Eye PrOtection: 

... 'Skin Protection: 

Respiratory 
Protection: 

Ventilation: 

Airborne 

we~i'C'hemicaJ spl~sh goggles and h'ave' eye baths available' where there is 
signifieant pO,tentia.l'tor. eye! contact .. 

Wear approprlatepratective clothirig' andcher'nical resistant glOV4aS to 'prevent 
skin contact. Consult glove mahUfac:ttJrer to determine appropriate type gloVe for 
giv~n . .'appHc~tf(Jn. ,"".~ar chem'caI. goggles, faG~st'1ield, and chemical resistant 
clothirigsucb as arUb.b~~apron'''Yhen splashing is likely. WashimmEadiately 
if •. ~kin is coritamjnated~ R.emoye, CQ"f;ltarninat~· cfothingprompUy \ and lal;Jnder 
before reuse,qean pr9tectiv~~uipr:ne'1tbefore rel4Se. Provide a safety. shower 
at any location where skin contact can occur. Wash thorgughly after handling. 

ATTENTION! Repeated or prolonged contact rTlCly.causEt ctl.loracne in so,m~,people. 

Avoid breathing vapor or mist. Use NIOSH/MSHA approved, equipment when air
borne exposure limits are exceeded. Full facepiece equipment is recommended 
andi if, used,: replac;es; need Jorfa,Q~\ shielg'. land/or chemical splash goggles. Con
sult respirator manufacturer to determine the type of equipment for a given appli
cation> The respirator use limitations spedfi8d,by :NU:~SH/MSHA .or :them.Cll1ufac· 
turer must be observed. High ·airtlome coneentrations may· require use of self
contained breathing': apparatus·or:sdpplied; 'airi . r~spirator. '. Respiratory prot~tion 
programs rTll;istbe in compliance With '29 CFR':Patt 191 0:134.' . 

Provide natural or mechanical ventilCltion to control exposure levels below air
borne exposure limits (see below). If pJiaQtjca!"use local mechanical exhaust ven
tilation at sources ot air contamination suet). a~;(Jp~n process equipment. 

Exposure Um/ts: Chlorinated biphenyl (approximately 42o/~,chlorine) 
OSHA PEL: 1 mg/mJ a-hour ~",~weighlEtdaverage -'Skin

. ,AR;~IHtlV: 1fnQlmJ a-hour tirTI~w~igt'1~eda,verage- Ski"-
.. ' '. 2 (:ng/mJ short-term exposur!! 'Iimit-Skio!" 

·Skin notation means thatskiir.absorption Of this material may add to theOVtfraJ1eXfJosure:Avoid skin contact. 

(OCCUPA TIONAi CCiNTROtJ'eO:C5QURES continued on pag,.3) 
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'·:Moilsanto MAT~RJAL.SAFETY.DATA 
OCCUPATIONAL qQNTROL'PAOtEO:UR.ES (cdntinuedl .. 

. Alrli10me 
.. :Expo,ure~ Limits 

(Continued): . Chlorinated biphenYl (approximately,S46/0 chlorine) 

. OSl-:fAP~L.:'O.5 rn'WmJa::hpur .tim~weigh,ted;average - Skin
ACGIH n:.V: O~$rf1g(mJ .8~heur tirn~weighted;average • Skin

'1 mgl.m.:l shorH~rri1eXRlQsyrei limit·· Skin-
o ·Skin notation means that skin absorption of this material may add to the OWI.'~I e1CPc!'~u". Avoid skin contact. 
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. FIRE,·P·ROTECTION INF<DAMATlON: 
Ftreand 

Explosion: PCBS' ~~~firftr~si~t~rtcom,PQLlnds.Th~ymay d8€Qmp>o~e to form CO, CO2, Hel, 
phenOlicS, aldehydes ana .other toxiccombust.ion products under severe conditions 
such as exposure totlarne Cir hot surfaces. 

Attem'per~tur~s in the r~ge: ;of SOO-6S0"Q .in thle. presence of excess of oxy- . 
gen PC"Bs. m~y fQm,:tP9!YQhI9rjn~teddiben~ofurans'(PC~Fs). Laboratory studies 

.. unae( ~imjlar cQnditi9n$h,~ve. demonstrated .. " that PCBs, 'do not produce polychlo
rinated di6enz6~p-dioxins(PCOOs).. : 

PCasin~ el~cal equipm"nth'iye been'raported.to Plr(!)duce both chlorinated di;. 
oxine (PCOO$) andf1.J,rans (PCOF~) c:1lJring,tiresituations; These combustion pro
ductS rT18Y resulf,~I', orin p~,frQm nQ"-PCe compenentsof the dielectric fluids or 
other combusted' materials. ConsLlI~ !h.e eq!-lipmentmanufacturer, forinfo!1T)atiori 
. regarding composition of the dielectric fluids in electrical 'apparatus. 

" , 

Standard fire . fi9trtiog.wearin.g . apparel and. "self-contained" br~att'1ing apparatus should 
be 'NO'!', when ' flghtit:lg fires thaf inVolve po~iole. expoStjre; to . chemical· combustion 
product$. , ,Fire fighting equipment.· should be thOl'(Jughly Cleaned and. decontaminated 
atter use. .,' . 

FederaJ regulations' requi~e all PCB transformers to be registered with fire response . 
p~f'SQnn~. 

If a PCB transformer isinvolveej in ~fir.relat8d 'inCident, the owner of the.trans
former may. be required to report the incident. Consult and fOllOW appropriate fe-' 
deral, s,tatf;t,. and local regulations. . 
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~"~'-'-'~--------"-'--~----__ ~----------____ ----~ ____ --------~~--~'l>' 
_P_C_8_$_"~~e_v_e_~_"'~_'_ab_l_e_'_flr_~_"'_e_sl~~~'_t_Cb_;m_'po~'i~u~'n_d_s' ____ ~ ______ ~ ______ ~~ __________ ~ ____ 1 ~ 
HEALTH EFPECTS SUMMARY ~ (" . ,. - . ~ 

Skin Contact: PCBs can beaOsQrb~Jhrough intact'. skin. LocaJaetion on skin is simil~ to tha.tof. ~ 
common organic solvents' where contact leads to' remov.al 01 natural fatsandoiis : • 

Eye Contact: 

Ingestion: 

Inhalation: 

with sUQsequent drying' and cracking of the skin. A potenti~,exists for contracting., i,· 
chloracnei .' . . ft 
The IiCluld pro(lucti;' and . their vapo.i are moderately irritating to eye tissues. ~ 
TheaC!.Jt~ or~·toxicith!$.ofthe u~~n~ted compoLlnd$are: LOSe rat~.'S5gmlkg.tC!)rr "§ 
42% ct1f6rinat~. and 11.9' gmlkg for 5~% chlorinatE!d-"slightlytoxig:rr , . ~ 

Animal expen:r')1ents of varying duration: and at different air concentration~ s~*~ tnat~. ~ 
tOIi similar exposure conditions, the 54% chlorin~t~ mat~~ p,rodLl~.$·,,'mo,i'if liver'.' .... 
iniLlry ·thartthe 42% Ohlorinated m.tertcU. !. . " . .' , 
'~ ,-. " -. .-, : , 

(HEALTH EFFECTS SUMMARY continued on page '4) ; 



MtUiSa'nto MATERIAL~J.\FETY D,ATA, 
. HEAL TH EFFECTS SUMMARY (Ctlt;7tlntil!dj , ,'.' 

Other: There 'are literature repdrtsthai PCBs can impair reproductive functions in mon
keys. The National Cancer Institute performed a study in ,1971 usin~Aroolor 1254 
with both. seX~$ of. ra~,. NC,I, s~t~ that the l PCB .. Aroclor 1254, was not, carcino
genic under the conditions, Of th~irbiOassay. Tnere is sufficient evidence in the 

, ,." - .: -. -.'. -. -- j: "<1 • ~ , .' • \ _" , "','" • 

sci8ntific'literatUre to concludetn~t Aroclor. 1'260 can cause liver cancer when fed to 
rodents at high dbs~s.Sjtnila,.e~p~rirhents with leSs chlorinated PCB products hav.e 
produoEtdnegatlVe or' equivocal results. 

The'Cdrisistenffindrngin ar,jm~.tstudi~'sjs that PCBs produce liver injury following 
prolonged and repeated expoSJJrebY,any fOute, if the 'exposure is:ofs~fficient 
degree and duration. Liver injury is produced first,ancfby exposures that are less 
than those reported to cause cancer in rodents. Therefore, expos~re by aI/routes 
snQuldbe kept s'ufficientfy low:to prevent Iiy~r injury, . 

NumerousepidemiQIQg'i~ . sW~i~s ofhum~s,lJothoccupationa/lyexposed and 
non-worker environmentally exposed . populatlqns, have not demonstrated any 
oausal:relationshipb$tween"PC'g exposures and cnrpnic human illnesses such as 
cancer l or neurologicaJ or cardibvascLiI~ Eiffects. ,PCBs can cause dermatological 
symptOi'TIS} 'however; ,these arerevefSible upon remoyal of, exposure source. 

PCBs are identified as hazSrdouSchemicals u~der c:rltSfia of the OSHA Hazard Com
murnjcationStandclrd(29 eFRPart19fo.1200).:pCas have been listed in the Intema
tionalAgency·forResearCh on CahCt!r (!ARe}Monograph$ (1987)-Group 2A and in 
the National:To~~ PrOgrarn(NTP) .'~nnUal Report on Carcinogens (Fourth). 

", " 

pHYSICAL-DATA 
·....PROPERTIES iOFSELECTEDAAOC::LORS~ , :i' ~P-R-O~P-ERTY-·~.·-' -. --~1-0-1-S--~~1~~··~·'~i~'~ "'~'1~'~~';~i~' ~'~1~2~~2~·~~~1~.~~~~--~------~----~ 1254 1260 

100 100 150 , : a' Color (APHA) 40 100" 100 100 
_ ~--~----~~--------~------4_------~------_+------~--------~----~ 

, ~ Physical state 

,~ ....... 
~ 

viscous sticky 
liquid resin 

Inert inert 

mobile oil mOQile oil . mobile oil mO,bileoil, rt1()bile oil 

Stability inert inert 'inert inert inert 
.s Density';' .9 (lblgal25°C) 

12.82 13.50 11.40' 9.$$ 10.55 11.50 12.04 
',: I., 0, •• .:' 

: "5 Specific gravity 1 .36-1 .37 1 .18-1 . 19 lAQ-1.50 1.56,71.56 
x~5° x-goo 

1.27~1 .. 28 1.30:-1.39 1.4()..1.41 
x-25° x-25° x-65~ . ~ x/15.5°0' lC~2~ x-25° :d! i-

O
-i-Sti-·"-ati-·()-n-----+-3-23-, -.. 35-6--~21-5-.. -32-0-4------t--~---+----....-.+-------t-----.-...."--i 36,5-390 '385~20 290-32S ,.' 3f$-,3§6 340;-37$; 

range (oC) 

Acidity 
mg KOH/g. 
maximum· 

.010 

~ Fire PQint n9r;t.tQ 

.014 :014 .015 

none to 
boiling. 

.010 .010 , .. 014' 

"oneta none to none to 
boiling boiling boiling 

point point, ~L point point 
« '(OC),' ~inng 

, ~~--__ ------~~po-'-in-t-"--~------_4--------~------~~~~4_~----_r~----_1 
>- Flash point tli (OC) " 

LJ.. Vaporpressure 
~ (mm Hg @ 100"f:) 

"yi$CO~~ty, '" 'i/; 
<: • '($,ayqQltUQ,I,'!/", 
1""'" Sec:@ 10'0"F) ff (centistokes) 

!;;(N~9t A,'(ait~QI. , 

'" "5 

170 

NA 

71~1 
13-16 

17~180 141-1,50 152-1,54 
.. ' , 

'NA 0;005 '. 0.001 
'. 

38~1' 
3.6-4.6 

,. 
4+51 . 82~92, 
5.5~7.7 16-19 

193-196 none none 

. ,,; 
'O~0@7 

: 

0.00006 NA 

',\C: 

1'8~240 I· '1800-2500 -
42-52 390-540-
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SPILL, I.~AK.,_.&. ,QI$PQ$AL INFORMATION 
Cle8JI~p and disposaJ of liquid pees and9tHer PCS items are stnctly.regulateQ by the federal govern
ment. The regulations are found at 40 CFR' Part 761. Consult these regulations as well as applicable 
state and 10caJ regulations prior to any disposal ot PCBs, pca items, or PCB-contaminated items. 

If PCBs leak or are spilled, the folloWing steps should be taken immediately: 

AU non-essentiaJ personnel should le~ve the leak or spill area~ 

The area should be adequately ventilated to prevent theaPCllmulation of vapors. 

The spill/leak should be contained. Loss to sewer systems, naVigable waterways and streams 
should be prevented. Spillslleaksshould be removed promptly by means of absorptive materiaJ, 
such as sawdust, vermiculite, dry sand, clay, dirt or other similar materiaJs, or trapped and re
moved by pumping or other suitable means (traps,diip-pans, trays, etc.). 

Personnel entering the spill or leak area should be furnished with appropriate p~rsonaJ protective 
equipment and clothing as needed. See Occupational Control Procedures section of this MSDS. 

i ' 

Personnel trained in the emergency procedures ~d protected against the attend~ hazards should 
shut off sources of PCBs, clean up spills, control land repair leaks and fight fires in I PCB areas. 

: I 

All wastes and residues containing PCBs (e.g.,wiping cloths, absorbent ma~eri~, used disposable 
protecti"e gloves" clothing, etc.) should be collected, placed in proper,con1nerS, marked and dis
posed ot in the manner prescribed by EPA regulations (40 CFR Part 761) 0 I' plicaele state and 
10caJ regulations. 

Various federal, state and locaJ regulations may require immediate reporting of i CB spills and may 
aJ~ defi.ne ~pi/J cle~-(Jp lev~s. Consu,lt your attorney or appropriate regUlator officials for infor-, 
mation'relating to spill reporting and spill clean-up. . . , 

ENVIRONMENTAL INFORMATION 
Care should be taken to prevent entry of pcas into the environment through spills, leakage, use, vapori
zation or disposaJ ot liquids or solids. PCBs can accumulate in the environment and can' adversely 
affect some animaJs and aquatic life. In general, PCBs have low solubility in water, are strongly bound 
to soils and sediments, and are slowfy degraded by natural processes in the environment._ 

ADDITIONAL COMMENTS 
Polychlorinated Biphenyl. 

For regulatory purposes, under the Toxic Substances Control Act the term "PCBs" refers to a chemicaJ 
substance limited to the biphenyt molecule that has been chlorinated to varying degrees or any combi:
nation of substances which contain such substance (40 CFR Part 761). 

Chemically, commercial PCBs are defined as a series of technicaJ mixtures, consisting of many isomers 
and compounds that vary from mobile oily liquids to white crystalline solids and hard non-crystaJline resins. 
Technical products vary in composition, in the degree of chlorination and possibly according to batch. 

The mixtures generally used contain an average of 3 atoms of chlorine per molecule (4~o chlOrine) to 
5 atoms of chlorine per molecule ~S4% chlorine). They are used as components of dielectric fluids in 
transformers and capacitors. Prior to 1972, PCB applications included heat transfer media, hydraulic 
and other industriaJ fluids, plasticizers, carbon less paper, Paints, ink$ and .adhesives. . 

In 1972 Monsanto restrictEtd, sales 'of PCBs, td . appU~tion,invQIVingon'¥ .91os~ el8ctrioaJ" systems: 
·(tr~sf0l'rt'1~rs atid>c~,~~itorS),. In .1977 allrt)~hlJfatnJring ancf,ateswere v(!)luntarilyterminated.ln1979' 
EPA ~~$tri~e(;t tneJ'Tlat:1ufagttJre,lJrocessing, use, anddistributionot PGB!rto sP~fi~IYeX$lj'1pt~andi 
authOn%~ '.' activities. . '. .' . 
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,DATE: 10/1/88 SUF>eRS'E~DeS: AI/prior t~10/1/88 
'FOR ADOITIONALNON-EMEAG~NCYINFORMATjO~{ CONtACT: 

John H. CraddOck 
Product & Environmental Safety Direct,. or 

,; • • , • { ._ "'.~ • E_ ." ". • 

Paul R. ~ichael.. . .'. 
ProdUct & EnvironmentaJ Safety Manager 

eMronmehtaJ POlicyStatf 
.' Mqn~~tQ" CDITlpany 

800 'N0l'ttl Lindbtlrgh Boulevard 
. S~ .. Loui~,.~i~uli ~167 
(314)694-4764 
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Amersham Corporation Amersham Canada Ltd. :~ RECEIVED AUG 2 9,,198~8 __ 
2636 South Clearbrook Drive 
Arlington Heights, Illinois 60005·4692 
(312) 593·6300 • 

505 Iroquois Shore Road 
Oakville. ON L6H 2R3 
(416) 842-2720 

I~L 
"1 'A T E R I A L S A F ET Y OAT A SHE E T PAGE 1 

Amersham 
PRODUCT: TRK662 DATE tSSUED: 08/19/85 DAlE REVISED: 09/10/81 
DESCRIPTION: (G-3H)BENZO(A)PYRENE 
SYNONYM: 3,4-BENZPYRENE FORMULA: ~20H12 

-----PHYSICAL DATA OF SOLUTION-----

BOILIN~ PT: 111·C SPECIFIC GRAVITY: 0.9 (H20=1) 
VAPOR PRESSURE: 29HBAR • 20·C PERCENT VOLATILE: 100 
VAPOR DENSITY: 3.2 (AIR=l) SOLUBILITY IN.WATER: 'INSOLUBLE· 
APPEARANCE AND ODOR: COLORLESS LIQUID WITH CHARACTER1STIC:ODDR 

-----HAZARDOUS INGREDIENTS> 1 ~ (ORO.l~ IF CARCINOGENIC)----

SECTION FORHAT: HATERIAL I CAS# I TOXICITY DATA I TLV 

TOLUENEII08-88-310RAL RAT L050=5000HG/KGIIOO PPM 
BENZO(A)PYRENEI50-32-8ISCU RAT LD50=50HG/KGI2PPM . 

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

FLASH POINT: 40·F TCe FLAMMA~LE LIMITS IN AIR - LEL l~ 

EXTINGUISHING MEDIA: 
C02. DRY CHEMICAL. FOAPh HALONS 

SPECIAL FIREFIGHTING PROCEDURES/UNUSUAL FIRE HAZARDS: 
VAPOR FORMS EXPLOSIVE MIXTURE WITH AIR BETWEEN LOWER 
EXPLOSIVE LIMIT (LEL) AND UPPER EXPLOSIVE LIMIT (UEL). 
VAPOR IS ~EAVIER THAN·AIR AND MAY TRAVEL ALONG THE' 
GRJUND; DISTANT IGNITION POSSIBLE. 

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

ACUTE EFFECTS OF OVEREXPOSURE: 
SKIN/EYE CONTACT: REDNESS. PAIN. INHALATION: HEADACHE, 
NAUSEA, DIZZINESS. INGESTION: SORE THROAT. ABDOMINAL 
PAIN. 
IN(;EST ION: SORE THROAT. ABOOMINAL PAIN. 

CHRONIC EFFECTS Of OVEREXPOSURE: 
CARCINOGEN 
LIVER INJURY MAY OCCUR 

UEL 7% 

o HAY AFFECT THE NERVOUS SYSTEM 
EMERGENCY AND FIRST AID PROCEDURE: 

SKIN OR EYE CONTACT: WASH~~ITH COPIOUS AHOUNTS OF WATER 
fOR AT LEAST 15 MINUTES. REHOVE CONTAMINATED CLOTH'ING. 
CALL A PHY SICIAN. INHALATION: REMOVe .TO FRESH AIR. CALl 
A PHYSICIAN IF NECESSARY. INGESTION: RINSE MOUTH. 00 

o NOT INDUCE VOMITING. Gtve COPIOUS AMOUNTS Of WATER TO 
DRINK. TRANSPORT TO A PHYSICIAN IMMEDIATELY. 

-----REACTIVITy DATA -----

STABILITY: 
U STABLE 
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Atnersham Corporation. 

2636 South Clearbrook Drive 
Arlington Heights, Illinois 60005-4692 
(312) 593-6300 ' 

Amersham Canada Ltd, 

505 Iroquois Shore Road 
Oakville. ON L6H 2R3 
(416) 842-2720 

'. A .T E R I A L S A F E T Y D A T A SHE E T .. . PAGE 

Amersham 
PRODUCT: TRKbb2 DATE ISSUED: 06/19/65 DATE REVISED: 09/10/61 

INCOHP~TIBILITIES: 
KEEP AWAY FROM HEAT, SPARKS, IGNITION SOURC~S AND UPEN 
FL~HES. 

KEEP AWAY FROM STRONG ACIDS. 
HAZARDOUS POLYMERIZATION: 

WILL NOT OCCUR 
HAZARDOUS DECOMPOSITION PRODUCTS: 

NOT ESTABLISHED 

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

STEPS TO BE T~KEN IF MATERIAL IS RELEASED OR SPILLED: 
TREAT AS RADIOACTIVE SPILL. DISPOSE SPILLED MATERIAL AS 
RAOIOACTIVE WASTE. 
TAKE PROPER PRECAUTIONS FOR A CARCINOGEN SPILL. 

WASTE OISPOSAL METHOD: 
CONSULT LOCAL, STATE AND FEDERAL REGULATIONS ON DISPOSAL 
OF RADIOAC TIVE WASTE. 

----SPECIAL PROTECTION INFORMATION-----

RESPIRATORY PROTECTION: 
SELF-CONTAINED BREATHING APPARATUS fOR fIRES AND SPILLS. 

VENTILATION: 
USE WITH LOCAL EXHAUST OR 8REATHING PROTECTION. 

PROTECTIVE GLOVES NEEDED: 
NITRILE. 
PYA. 

EYE PRDTECTION NEEDED: 
SAfETY GLASSES/GOGGLES 

OTHER PROTECTIVE EQUIPMENT: 
LAS COAT. 

-----SPECIAL PRECAUTIONS-----

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAG~: 
USE ONLY WITH ADEQUATE VENTILATION. 
AVOID CONTACT WITH EYES. SKIN OR CLOTHING. 
AVOID BREA THING VAPOR/DUST •. 
STORE INA GOaL. DRY PLACE AWAYFROH 1~NITI0N SOURCES. 
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Amersham Corporation 

2636 South Clearbrook Drive 
Arlington Heights, Illinois 60005-4692 
(312) 593-6300 ' 

H' A T·E R I A L S A F 

Amersham Canada Ltd_ 

505 Iroquois Shore Road 
Oakville. ON L6H 2R3 
(416) 842-2720 

E T Y 0 A T A SHE E T PAGE 

Amersham 
PRODUCT: TRK66Z DATE ISSUED: 08/19/85 DATE REVISED: 09/10/87 

MATERIAL SAFETY DATA SHEET 
STANDARD FORM DISCLAIMER 

3 

THE ABOVE INFORMATION IS BASED ON DATA AVAILABLE TO US AND IS BELIEVED TO BE 
CORRECT, BUT DOES NOT INTEND TO BE ALL-INCLUSIVE AND SHALL BE USED ONLY AS A 
GUIDE. SINCE THE INFORMATION CONTAINED HEREIN MAY BE APPLIED UNDER CONDITIONS 
BEYOND OUR Ca.TROL AND WITH WHICH WE HAY BE UNFAHILIAR, WE 00 NOT ASSUME ANY 
RESPONSIBILITY.FOR THE RESULTS OF ITS USE. 
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HANDBOOK OF 

TOXIC AND HAZARDOUS 
CHEMICALS AN,g 

CARCINOGENS 

Second Edition 

by 

Marsha" Sittig 
Princeton University 

( n p. 1 NOYI'S PUBLICATIONS 
Perk Ridge, New Jert8Y, U.s.A· 



Copyright ©1985 by Marshall Sittig 
No part of this book may be reproduced in any form 
without permission in writing from the Publisher. 

Library of Congress Catalog Card Number: 84-22755 
ISBN: 0-8155·1009-8 
Printed in the United States 

Published In the United States of America by 
Noyes Publications 
Mill Road, Park Ridge, New Jersey 07656 

1098 7 65 4 3 2 1 

Library of Congress Cataloging in Publication Dllta 

Sittig, Mllr.hllil. 
Handbook of toxic and hazardous chemicals and 

carcinogens. 

Bibliography: p. 
Includes index. 
1. Poisons··Dictionaries. 2. Hazardous .ubstances·' 

Dictionaries. 3. Carcinogens··Dictionaries. I. Title. 
RA 1193.S58 1985 615.9'02 84-22755 
ISBN 0-8155.1009-8 
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DPT 289 

chemical contacts the skin; wash with soap promptly; If ape'rson breathes in 
large amounts of th is chemical, move the exposed person to fresh air at once 
aM perform artificialrespi'ration. When ;this chemical haseeen swallowed, get 
meClical attention. Give large quantities of water and induce vomiting. Do not 
make an unconscious person 110m it. '. . 

Per,sOl1at flrqtej:tjve Metl:lpds: Wear appropriate clothing to prevent repeated 
or prolqnged skin c.ontact. Wear eye protection, to prevent any reasonable 
probability ()f e.ye ccintact~ Employees sho,uld wlJsn promptly wlJen skin is wet 
or contl!r'ninated. Work cloth ing should be changed dlJilyif c::lothing is contam
inated. Remove rionimpervious clotlJing promptly if wet or contaminated. 

Respirator Selection: 
.100 mg/m3tCCROVDPest/SA/SCBA 
500 mglm3: 'CCRQVFDPest/DMOVDMPest/SAF /SA :PD,PP,CF/SCBAF 

Escape: GMOVPPE!st/SCB~ 

Disposal Method suggj!sted: Incineration of phenoxYsis effective in one 
second at 18000F using a 'straight combu'stion process or at 900°F using catalytic 
combustion. "Over 99% decomposition was reported wheiisrnall amounts of 
2,4-0 were burned in a polyethylene bag ('A-32). 

References 
(1) U.S. Environmental Protection Agency, 2,4-Dichlorophenox'l Acetic Acid, Health and 

Environmental Effects Profile No. 77, Washington, OC, Office of Solid Waste 
(April.3P, 19BO), 

(2) , See Reh!rilnce (A~l)' 
(3)U'nited Nations Environment Programme, IRPTC Legal File 1983, Vol. I, pp VII/B-

11, Geneva, Switzerland, International Register of Potentially Toxic Chemical. 
(1984). 

DDT 

• Carcinqged (Animal suspected,IARC) (4) (Pote.ntial, EPA) (A-40). (Nega-
tive; Ne!) (5) . 

• Hazatdoussubstance (EPA) 
• Hazardous waste (EPA) 
• Priority loxij: pollutant (EPA) 

Description: CCll 
I 

.CI~~~H~HiCI is a waxy solid of indefinite melting point 
with a'weak, 'chemical-odor. '.' >~ 

CodeNul1J~rs: cA~50-29-3 RTECs KJ332500<i UN (NA 2761) 

DOT' Designation:' 0 RM'A 

sYhony~.:~;p'-dDT: '2,2-bis(R:<;hloroplJtlnyl)-1 ,,1, 1-~~ichloroett"lane, dichlor· 
odipHeriyltrichloroethane, ENT '150~, dicophal18, chIQrqph~notl'lane, Gesarol®, 
Guesarol® and Neocid®. . .' 

Potential Exposure: bOT is alow-cost broad-spectrumi"~ti9ide. However, 
following an extensive review of health and environmen~1 hazards of the use of 
DDl', U.S_' EPA decided to ban further use afODT' inD~elTlber 1972_ This 
decision was based on several properties of DDT that had been well evidenced: 
(1) DDT and its metabolites are toxicants with long-term persistence in soil 
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and water; (2) it is widelY dispersed by erosion, runoff and volatilization; and 
(3) the low-water solubility and high lipophilicity of DDT result in concentrated 
accL\rnulation of DDT in the fat .of wildlife ao.d tlumans wtlich may be hazard-
ous.. " ", . 

HUJ11ane~ppsure to DOT isprirnaJily by ingestionofcontarninated food. Air 
ilndwater intake js negligiple andarnounts to Proi;>at;lly less tllan 0.01 mg/yr. 
Therefore, by EPA estimate total intake: of PDTNr for the average U.S. resident 
will. be lessthap 3 mg/yr. 

, The entire 'pOpulationo'f the lJ.~. thus has some low levelex~o$,ure to dietary 
contaminants.' Minimal eXpOsure'ftom air ana water sources, however, may be 
more irnportantin previously heavily spray'ed agrjcultural areas, where large 
amdunt~'of"residues may still bElpresent. Groups atspecialr'iskClre workmen in 
manufllctutihg plants' and formulating plants and applicators, handlers and 
sprayers. 

During such times as when exceptions are granted by,theU.S. EPA for crop 
usage or. during Use for public'health measures; those involved in handling or ap
plying DDT may have considerableexpOsui'e: 

Estima,ting, ttle numberofindividL\alsathigh risk due to occupational ex
pOsu!.~ Js~iff.l~l,Ilt.lt ise:sJi,rnated t,hat 8 .. 7()cj~orkersareinvolve~in formulating 
or manufa~uring all pe:stici.da:s. Since OPT constitutes much less than 10% of 
the total, the maxirnalnl,lmberof expO~~ workers w,ould be -500. Since usage 
of DDT is severely limited, persons exposed by application would probably be 
fewer. , 

I,nC9mpatibilities: Strong oxidJ~Elrs. 

Permissible Exposure Limits in Air: The Federal limit and the 1983/84 
ACOLH TWA value.is 1 mg/m 3

• Th,e STEL villuels 3ing/m3
• TnelDLH level has 

notbeen set. ' ,.', " ' " ' 

Determination in Air: Collection on a filter, workup with isooctane, analysis 
by gas chromatography. See NIOSH Methods, Set S. See also reference (A-1O). 

Permissible Concentration in Water: To protect freshwater aquatic life-
0.001 0 I1g/£ as a 24 hr average; never to exceed 1.1 I1g/£. To protect saltwater 
aquatic life-0.0010 I1g/£as~24 hr average; never to exceed 0.13 I1g/t To pro
tect hurnan healt~-preferablyz~ro.An a~ditional, I,ifetima: cancer risk of 1 in 
100,000 is imposed by a level of 0~24 ng/£ (0.OOO~4Ilg/£). 

, , cr' 

Determination in Water: Gas chromatography (EPA Method 608) or gas 
chromatography plus mass spectrometry{EPAMetho.d625). 

Routes of Entry: Inhalation/skin absorptio'h,ihgestion,eye and skin contact. 

Harmful Effects and Symptoms: DDT is' of moderate' acute toxicity to man 
and. mOst,. otherprganisms. " Howe,ver,its ", extremely low solubility in water 
(0.0012 ppm) and high solubility in fat (100"OaOppm) re,sultingreat biocon
centration. Its principal breakdown produc(bOE (3), has very similar proper-

,ties. Both tompdundsare also high'ly per$iste'nt irl'livihg'organisms, so the major 
concern about DDT toxicity is related toj~s, chroni();E!ffe(lts:(A'3),. 

Symp~oms inclLlde paresth,E!sia of tongue, lips a"dface:!remors; apprehen
siOn~ dfzziness, P6nfusion,'mal~is~,' tle;:ldaches;' Convulsions;' paresis of the hands; 
vomitihg;irdtationdf eyes and skin. ' . ",", ' 

Points of Attack.: Cel1tral. nervous system,liver, kidneys, skin, peripheral 
nervous sY~tem. ' ,", ' ' .' ". " " 

1 MeC!ic:aj$~r:v,.illance:CQnsi.der the points of attack in preplacement and 
periodic, p~y~ical eX;:IminatiQ!'1s., 
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Decaborane 291 

First Aid: If this chemical gets into the eyes, irrigate immediately. If this 
chemical contacts the skin, wash with soap promptly. If a person breathes in 
large amounts of this chemical, move the exposed person to fresh air at once 
and perform artificial respiration. When this chemical has been swallowed, get 
medical attention. Give large quantities of water and induce vomiting. Do not 
make an unconscious person vomit. 

Personal Protective Methods: Wear appropriate clothing to prevent repeated 
or prolonged skin contact. Wear eye protection to ,prevent any reasonable prob· 
ability of eye contact. Employees should wash promptly when skin is wet or 
contaminated. Work clothing should be changed daily if it is possible that cloth· 
ing is contaminated. Remove nonimpervious clothing promptly if wet or con· ' 
taminated. 

Respirator Selection: 
10 mg/m3: CCROVDMPest/SA/SCBA 
50 mg/m3 : CCROVFDMPest/GMOVDMPest/SAF/SCBAF 

500 mg/m3 : CCROVHiEPest/SA:PD,PP,CF 

Disposal Method Suggested: Incineration has been successfully used on a 
large scale for several years and huge incinerator equipment with scrubbers to 
catch HCI, a combustion product, are in use at several facilities such as Hooker 
Chemical, Dow Chemical and other producers of chlorinated hydrocarbon prod· 
ucts. One incinerator operates at 900· to 1400·C with air and steam added which 
precludes formation of C~. A few companies also construct incinerator·scrubber 
combinations of smaller size, e.g., a system built by Garver·Davis, Inc., of Cleve
land, Ohio, for the Canadian government can handle 200 to 500 Ib DDT/day as a 
kerosene solution (A·321. 

References 
(1) U,S. Environmental Protection Agency, DDT: Ambient Water Quality Criteria, Wash· 

ington, DC (1980). 
(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(B) 

(9) 

U.S. En'vironmental Protection Agency, DDT Health and Environmental Effects Profile 
No. 60, Washington, DC, Office of Solid Waste (April 30, 1980). 

U.S. Environmental Protection Agency, DDE Health and Environmental Effects Profile 
No. 59, Washington, DC, Office of Solid Waste (April 30, 1980). 

International Agency for Research on Cancer, IARC Monographs on the Carcinogenic 
Risks of Chemicals to Humans, Lyon, France, 5, 83 (1974). 

National Cancer Institute Bioassay of DDT, TDE and DDE for Possible Carcinogenic· 
ity, Technical Report Series No. 131, Bethesda, MD (1978). 

World Health Organization, DDT and Derivatives, Environmental Health Criteria 
No.9, Geneva, Switzerland (19791. 

Sax, N.I., Ed., Dangerous Properties of Industrial Materials Report, " No.3, 51-64, 
New York, Van Nostrand Reinhold Co. (19811. 

Parmeggiani, L., Ed., Encyclopedia of Occupational Health & Safery, Third Edition, 
Vol. 1, pp 592-93, Geneva,lnternational Labour Office (1983). 

United Nations Environment Programme,lRPTC Legal File 1983, Vol. I, pp VII/328-
31, Geneva, Switzerland, International Register of Potentially Toxic Chemicals 
(19841. 

DECABORANE 

Description: BtOH14 is a colorless solid with a pungent odor. It melts at 100·C. 

Code Numben: CAS 1770241·9 RTECS HD1400000 UN 1868 

OSHA Designation: Flammable Solid and Poison 
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Materi,a·1 Safety Data. Sheet 
From Genium's Reference Collection 

Geni{Jm P)l.~ Jishillg. Corpor:ation 
. 1145, Qatalyn Street . 

Schenectady, NY 12:3Q3-1836 USA 

'''.'\'''ll''~· . Name: 

No. 26 

MERCURY 
(Revi~ion ! 

Issued~ ,",P1ntp'", 

Description ,(OrlgrnlU~); .... in barometers, thermometers, hydI'Qmerers, and pyromete~; in mercury 

I, 

arc lamps prod~~ii1g\lltrav:i91t;t rays; in switch<l:s and fluQr<l:scent lamps; ~s a~ataiy~t in oxidations of organic 
C<impou'p~'s1 in i!.UOys; in explosives; and fotextracting gold and snv~r. from ore. 

. bther l>eslgn~tlons:Colloidal Mercury; M~lallic Mercury; Quicksilver; Hg;'Hydrargyrum; Qenlum 

~I R 1 
No. 7439-97-'6 .' . . . . 

Manu. fSI:ru.r.e. r .. : . C.·.·.~.n~ .. c. t. you.r .. ~\.IPPli~ or d..i~trib~tOt.Consllit'the latest editiQn.of th.e.~j' .... c~iweek 
Buyers' GUIde (GI?OlUm ref. 73) for a list ofSuppliers. . '.' 
Cotnments: Inorganic and organic merc~~mpounds are highly toxic, as is pure mereu!. . 

"'Mercury can be absorbed through intaCt skin, which contributes to 
overallexposure. . 
""",seeNIOSH, RTECS (OY4SS0000), for additional data with references to 
reproductive, mutagenic, and tumorigenic effects. 

Toxicity Data·· 
Rallhit, Inhalation, LC[.o: 29 mglm~ 
(~OHrs) 

BoUlDg 'Point: 673'P Water Solubfllty (%): lp,sc)luble 

Vapor PreSsure: 0.0018 Torr at 77'P (25'C) M ItIng Point: -37.93'P (-38.8S'C) 
Specific Gravity (11,0 =1): 13546 at 6S'P (20'C) Mf:.I~CUlar Weight: 201 GramsJ. MO.le 

Appearance and Odor: A silver, heavy liqUid; odorless. Danger: Mercury vapor has no warning propc:rlies. 

I I 4 
S I 

o 

Unusual. Fire or Explosion Hazards: When exposed to the high temperatures that Qccur durfug /!. fIre, mercury 
extremely toxic flimes. 

vaporize to 

Special Fire-fighting Procedures: Wear a seif-containedbreathing apparatus (SCBA) with a full facepieCc operated in th¢ p'ressure
demaild or positi ve-ptesSlJrelJiodc. 

Mercury is stable in closed containers at room temperature under normal storage and handling "oondliticlOs. 
polymerization. 

Chemical Incompatibilities: Hazardous reactions involving mercury and acetylene, ammonia" boron I'hosphodjiodide, chlorine, chlorine 
dioxide, methyl azide, sodium carbide, nitric acid, oleum, and su~ric. a~id ~ reported(Geniun,tref.84~; . . 

Conditions to Avoid: Do not expose mercUrY toincompatible chemicals. 

Hazardous prodiicts of Decompositton: Extremely ~xiC :nercury metal fumes are likely to be prodtiC~'4wing f~. 

CopyriIbl C 1988 0eDIum Pub111b1n& Corparalioll. 
/UJy __ 0111- or .. odUClion wllbout Ibc pub1lsher'1 pcrmluIon II prolll"biled. 
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Summary ofRlsks:Me~ury . 
slowly cumulative poison that cOIlcelI11rl,~s,1ht!1e 
vapor are rapidly absorlied by thememb:ranles 
tyrl'togen (ciluses physiGaLdefecti in 
problem~ of the target of.glJQs ¢lln' WO~rserled; Prt)viI1eiprepla.cernerlt 
Target Organs:. Skin, Skin absorpt/Oil/ 
contact; irih~~ti6n ... , t\,cute ts: .. ' .... vomiting, bloOdy diazrhea, shock, headache, 
l1!-et~l~c, taste. Inh~la~on ofhighconcentratioris period~ can cause pneumonitis, chest pa~, ~yspne;a, ,co,ug/1.ing" stQm,lltiti,s, 
gmglVltls, and salIvation. Ch ronIc Effects: Trerp.o~,~mOtlqnal problems, loss of concentratIOn; depressl,op, drowsmes~, favgue,. 
insomnia, loss of memoryjkidney problems, eyele~i«:>ns, visiqn gisturba,nc~s; ~pre mouth and throat, problems with theseQse of taste or 
smell, nosebleeds, nasa,l)nflaqunation,loss ohv$ight 'or :appetite,poorhlJlld,eye .coorqioatiop, awk:wardnessiand'linsteadiri~~~;' as well as 
dermatitis. FIRST AID: Eyes. Immediately flush eyes; inclliding under the eyeHc;l,s"gepJlybut tho{'Qughly'witlipietJ.tyof running 
water for at least 15 minutes. SkIn .. Iqunedja,tely'Wash the affectedarea\vithsoapand water because of the increased exposure rrortJ, 
skin absoI'Pti<~p. Inhalation. Remove exposed person to fresh air; restore and/or support his or her breathing as needed, Have C' . 
medical persO{lnel administer oxygen to treat the chemicall'ne1,lmonip~ tplJt may develop" .' Ingestion:' Nevetgive apy!l!ing by m<,luth 
to someone wQ<,l is unconscious·or:cotJ.vulsing. Note to physician: If indicated by degree, of ingestion, saline 'cathartics and charcoal . 
should be used, Chelation therapy with d-penicillamine may also be indic~t~. ' 

Sp k: .... '. . personnel, • access to the spill area to necessary personnel, and provide adequate ventilation. Clean up 
spiUspro?lptly, Spycializeq equipment l\IId/or techniques may be required to safely deal with large mercury spills; if large quantities of. 
mercury are USe<! in Ult;wor~place, 4etaijed, prior spill-manlJgement planning is recommended. Collect spilled mercury by using a suction 
pump and an aspirator bottlewitn.ajong,capillary tube. For finely divided mercury in inaccessible cracks, corners, etc., treatment with 
calcium polysulfide and excess sulfur is recommended to convert the mercury globules into mercury sulfide. Vacuum cleaners may be used 
if they are equipped with, specially desighed mercury-absorbent exhaust filters. Collect the mercury into tigl;!Uy ~1I1ed CQntaincrs {or lat~r 
disposal de reclamation~ Clel\Il\lppersonnel must use the recommencieqpersonal protective eqUipment (see sect 8). . '. '.' , C 
Waste, Disposal:' Gonsider reclan1ation, recycling, or destruction rather than disposal in a landfill. Do not pour mercury down a drain. 
Mercury is very harmful to the erivironm¢nt Contac~ your supplier or a licepsed contraotor fordetailed'recommendations. Follow 'Federal, 
state, and local regulations. '. . , . 
OSHA Designations EPA Designations (40 CFR 302.4) '.' 
Air Contaminant (29 CFR 19010.1000 Subpart Z) RCRA Hazardous Was~No.,UJ51. . . .. . 

CERCLA Hazardous Substance, Reportable Quantity: 1 1\>(0.454 kg)* 

Act, § 3001. C 

Goggles: Always wear protective e'yeglas~s o'tchemical safety goggles. Where splashing of mercury may occur, wear a full face shield 
or splash gUard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Use a NIOSH-approved respirator per theN/OSH Pocket Guide to Chemical Hazards for the maximum-use concentrations 
and/or the exposure limits cited in section 2. Follow OSHA respirator regulatio\ls(29 CFR 1910.134). o.ther:·Wear imper:Viousgloves, 
boots, aprons, gauntlets, eth to prevc;:nt any contact with mercury and the skin. ' . 
Ventilation: Install and operate general and local ventilation systems powerful enough to continuously maintain airborne levels of C 
mercury below the OSHA PEL standard cited in section 2 ... ' .. , . .' ." ...• . .' . . .... '.' ...... "j. .., 

Safety Stations: Makeemergencyeyewash"statio'ns, washing faci:Uti~"andsafety/q\lic.lc-cirenchshowers aVailable in work'areas. 
COlltamlnate~t,Eqtdplllen~: .. Coptactlenses pose a special haiard; sOfflenses maY.absO,rb irritallts and allle~ses con~en~lj~ them; Do 
not wear c9ntactlerises iri any work area. ,Re!DQve cpnt~HnilllJted<;lothing .. and lauijderit,b~fore wearing itlJgain; Clean mercury from Shoes 
.and equipo;tent Separate work aQcl street ¢JoUleS; sto.re work clothes in speCial lockers and always shower before changing to street clothes, 
Cornmen ts: Practice good personal hygielle;al'ways waslJ tj1.oroughly after using this material. Ke¢p it. off of your clothing,atJ.d 
eq uipment.' A void transferring itfr()!p yout haOds tq YOUt,mouth while eating. tlrinkin'g, at smoking.'Dd not eat, drink, or smoke in any 
work area. ' " ' , . . . 

Stora on: Store mercury in a cool, dry, well-ventilated area in tighUy cloSed unbreakable polyethylene containers. Protect, 
these containers from physical damage. ". '. '. '. i . 

Special Hand.Ilng/Stor!l~e":,Jlpns1ruct storage areas to have smootJi,'hard, nonporous floors with no cracks orsp,a,ces so that spilled 
mercUry gl6bllles do not fomi'fn'inacCessible areas. . . 
Comments: Mercury evaporates slowly, but if it is spilled it can form many tiny globules that evaporate much faster than a single pool U 
of it will. In an unventilated area, significant concentration of mercury vapor can develop from this enhanced eVlll'OflJij.on effe;ct. This'. ' 
poisonous vapor is particull!Tlyl:tawdous.if breathed over a long period of time, so ~Ulsorreleases of mercUry teq44¢ very, rileticulous. ' 
cleahiilgproc&:!ures~ .' ...... '. '. . .... '. . . . '. . • 
Tran~p'()rtatJynp,~~ (4?CFlrl,7~.101.2) 
DOT Shipping Name: Mercury, Metal DOT Label: None IMO Class: 8 
DOT Hazard Class: ORM-B DOT ID No. NA2809 IM~?Jil'bel: Corrosive; 

. References:' 
Jud$menls as to the suitability. for purchaser'. purposes ate 
necessarily purchaser's responsibility. Therefore, although reasonablo ~ h!U 
been taken in the preparation of such information, Oenium Publishing Corp. 
extends no warranties, makes no representations and assumes no !'eIponsibility 
as to the accuracy '?rsuitabili~y·of ~llCh i!l(~i~~ f9rappli~\ln to . 6 'M' edical 
purchaser's intended purposes' or'foh:onsequences ofiiS usc. 

Ccpyrighl C 1988 0..uUID Publishing C«poratiall. 
Any C()~';"'~ ~~ o.r~J""l'hlc.~.9'l~th,!l!IIIbeJl!l~jabcr'1 permluiOlliJjI'oIIibilccl; 

MJ Hardies, MD 
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Environmental Testing Center 
Standard Operating Procedure 

AMP-Ol 
Sept.2,1991 

LABORATORY PROCESSING OF FIELD COLLECTED AMPELISCA 

Field collected Ampeliscaabdita are . sieved out of their tubes and 
sediment in order to be sized and counted. Theatnphipods are then held 
in press sieved collection site sediment· for at least 48hts before being 
used in toxicity test. Ambiel1t temperature seawater is used throughout 
this process So a:s to assimilate field collection temperature and reduce 
any stresses associated with temperature differences. 

1.0 Assemble all materials for sieving: 
large (32" diameter) 0.5 mm sieve 
large (32" diameter) 2.0 mm sieve 
sizing sieves (12" diameter): 

1.7 mm, LOmm, .71 mm, .50 mm 
two aquarium fish nets 
four large Carolina (or similar). dishes 
small specimen cups, one for each holding jar 
squeezeibottle containing seawater 
two wide bore pipettes with bulbs 
holding jars 

2.0 Seiving out field collected Ampelisca 
2.1 Rinse and half-fill Carolina dishes with ambient temperature seawater. 
2.2 Spray ambient temperature seawater into fi.eIdcollectiortbucket to loosen the 

amphipods from the sediment. 
2.3 Pour halfof a bucket's contents (tubes'and sediment) onto large 2.0 mm 

sieve which is inserted into the large 0.5 mmsieve. (Sieves are set up over 
a settling bin to catch sediment) 

2.4 Spray the material on the sieve with moderate force by pinching the end 
of the hose to loosen the amphipods from the tubes and sediment. 

2.5 Remove the 2.0 mm sieve when all the material has been sprayed·· 
thoroughly. 

2.6 Vigorously shake and slap the 0.5 mm sieve up and down (works best 
with 2 people) . 

2.7 Gently lower the 0.5 mm sieve into the water without completely 
submerging it so that amphipods float. Skim the amphipods from the surface 
of the water within the sieve using an aquarium net and transfer the 
amphipods to a Carolina dish. Repeat the shaking and skimming process 
until only a few amphipods remain in the sieve. 

2.8 Pour more material into the sieve from the field bucket and repeat the above 
process; occasionally cleaning debris and tubes out from the 2.0 mm sieve. 



3.0 Sizing Ampelisca 

Environmental Testing Center 
Standard Operating Procedure 

AMP-Ol 
Sept. 2, 1991 

3.1 Rinse and half,.fill three Carolina dishes. Label them S, M, and L. 
3.2 Stack the s~evys in ascending>order (0,5 mm on bottom, .71 mm , 

1.0mm"aI1d 1..7 mm on top). 
3.3, Pour ~oll,e(i:te,damphippds slowly onto the 1.7mm sieve 
3.4 Thoroughly, but gently, rins~ the amphipods through the stacked sieves to 

separate them by size. 
3.5 Using a squeeze bottle, rinse each sieve into the appropriate Carolina dish. 

4.0 Counting out Ampelisca. 
4.1 Take out as many specimen cups as you have holdingjars. 
4.2 Rinse and half-fill specimen cups with seawater. 
4.3 Randomly pipette 10 medium size amphjpods (those from the 1.0 mm sieve) 

into each specimen cup until each cup contains a maximum Of 350 
amphipods. If there are not enoughmediul11 size amphipQds, use the small 
(0.71 mm) amphipods. Th~se (!.rnphippds can be added until,350 is .reached. 

4.4 Record the number of animals/holding jar on the Field / }loldingData 
sheet, along with the sizes used. 

5.0 Adding the amphipods to the holding jars (see SOP # AMP-02 for setting up 
holding jars). 

5.1 "I:um off;the air leading to the holding j~s and gently remove 
.approximately 150 ml of water from each jar. 

5.2 Empty one specimen cup of amphipods into each holding jar; swirling cup 
to break, up any clumps of amphipods. Push amphipodsstuck on the air.,water 

interface down with fingers. 
5.3 Wait a few minutes for the amphipods.to swim downto the sediment surface 

then turn the air to the jars ba~k on. 

6.0 Clean all equipment with fresh water. 
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Environmental Testing Center 
Standard Operating Procedure 

AMP-02 
Sept. 2, 1991 

HOLDINGOFAMPELISCA PRIOR Tel TESTING (STATIC-RENEWAL) 

Fielp collected AmpeUsca abdita are help under static conditions. They 
, should be held in 4 liter holding jars for at least 48:hrs . (but no longer 
than 10 days) under test temperature and. salinity.conditions before being 
used for toxicity testing. Seawater is renewed (approximately 75 %) and 
animals fed each weekday. No renewal or feeding is done'on the 
weekends. 

1.0 Holding jars should be set up 24 hours before animals areco~leated. They are 
placed in a controlled temperature culture box or waterbatn." anpaerated. 
The initial temperature of the seawater in the holding jarsis no more than 
3 degrees C higher than the field temperature. 

2.0 Place approximately 4 cm of Collection site sediment into holding jar. 
Rinse down sides. with seawater froI11squ~ze bottle or low pressure 

. seawater line to remove excess sediment from the sides. 

3.0 Add amphipods to the holding jars (see SOP # AMP-Ol sect. 5.0 ). 

4.0 . Place air1~ne with attached pipet into holding jar so that i,t is approximately 6 cm 
below the ~atersurface~ Use gentle aeration. 

5.0 Seawater renewal and feeding (seawater renewal should take place in the morning 
and feeding in the afternoon) 

5.1 Remove airlines. 
5.2 Ch~k fqr anY ~merged amphipods, if any gently prod down to, encourage 

burrowing. 
5.3 Siphon off approximately 75 % of water volume. 
5.4 Refill with ,clean seawater.(for renewaQ, or 1 Hter of diatom culture, 

Phaeodactylum, and clean seawater (for feeding), using a turbidity reducer so 
a,s not to disturb tubes or sed.iment. 

5.5 Replace airlines. 
5.6 Cover Holding jars to ,simUlate night time conditions and enhance feeding 

conditions .... IMPORTANT: Cover to enhance feeding ... 

5.0 Monitor temperature daily and record on Holding/Field data sheet. 
If amphipods require temperature acclimation to 20 C, the temperature 
is increased or decreased by 3 C per day and recorded on Holding 
data sheet. 

6.0 Temperature can be increased no more than 3 C per day and animals should be 
maintained at 20 C for at least 48 hr prior to use in test. 



Environmental Testing Center 
Standard Operating Procedure 

AMP-03 
Sept. 2, 1991 

PRESS .sIEVING SEDJ.MENT EOR TOXICITY TESTS 

Sediment samples are presssievoo,through a 2.0mm sieve in order tb 
remove large debris or predators. If a sample contains amphipods, the sample 
is press sieved'firsHhrougha 2.0 mmand therl'a 1.0mmsieve in an attempt 
to remove the resident amphipods. 

1.0 Materials needed: 
12", 2.0 mm sieve 
12", 1.0 fum sieve 
round plastic bin" 
Plexiglas paddle 
nylon spoon and spatula 
seawater for rinsing sieves, bin, etc. 

2.0 Wear appropri~te safety gloves,' lab coat and eyeprotection. 

3.0 Pour, or scoop with nylon spoon, entire contents of sample container into sieve. 
no NOT ADD 'i\NY WATER! , " 

4.0 Pushsedimentthtough'2.0 sieve with Plexiglass paddle or nylon spo~n. 
NOTE: If sample contains resident amphipods stack the 2.0mmsieve on top of 
the 1.0 mm sieve and press sediment through both sieves. 

5.0 Rinse out sample container with seawater. 

6.0 Homogenize sievedsedimenl by stimngandreturil. to original container or 
add to test chambers. 

7.0 Label Sample container "PRESS SIEVED" , and date, of sieving. 

8.0 Between each sample, rinse all equipment into settling tank using seawater. After 
the last sample has been sieved rinse all equipment with tap water and then with 
'Dlwater.Follow "Glassware" SOP for hnal clean-op~ 
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Environmental Testing Center 
Standard Operating Procedure 

AMP-04 
8ept.2,1991 

PREPARING TEST CHAMBERS FOR AMPELISCA TOXICITY TESTS 

Test chambers are quart-size canning jars with metric markings. A small 
glass dish with a hole drilled for an air line is used as a lid. Test 
chambers are prepared the day before sediments are added. 

1.0 Assemble materials needed: 
seawater (not more .than 48 hrs old) 
test chambers and lids 
labeling tape 
waterproof marker 
randomization sheet 

2.0 Fill out randomization sheet by picking numbers (1 through N, where N = the 
total number of jars for the test series) out of container. Sign and photocopy 
randomization sheet and place original in appropriate test folder. 

3.0 Label test chambers and lids·with colored tape and waterproof marker. (Number I 
through N). On the lids circle the numbers that correspond to the first two· 
replicates of each group. These two replicates will be used for physical data 
measurements. 

4.0 One other person must check the randomization sheet and sign to assure 
that no numbers are duplicated. 

5.0 Fill test chambers with seawater and cover. Allow to soak overnight. 



Environmental Testing Center 
Standard Operating Procedure 

AMP-05 
Sept.2,1991 

ADDING SEDIMENTS TO AMPELISCA TEST CHAMBERS 

1.0 Sediments are added to test chambers the day before the animals are added. Wear 
appropriate safety gloves, lab coat and eye protection. 

2.0 Materials needed: 
sediment sample(s) 
control sediment 
turbulence reducer(s) (a device used to keep sediment{rom mixing into the 
water column) 
plastic spoons and spatulas 
sponge 
squeeze bottle filled with seawater 
randomization sheet 
modified funnels (cut, off at . neck) 
electric drill and Teflon coated paddle 

3.0 Homogenize previously press sieved sediment sample using an electric drill and a 
Teflon coated paddle, (Not all samples will have been previously press sieved. 
See SOP # AMP-03 for this procedure.) 

4.0 For each sediment sample check the randomization sheet and selecrthe 
appropriately numbered jars for that sample. Record the necessary information on 
the randomization sheet (ie. ,sample #,description) 

5.0 Pour or scoop ca. 200 ml of homogenized sediment through a modified funnel into 
each test chamber using the metric markings already on the quart jars for 
measuring. Gently tap test chamber or smooth sediment surface with a spatula to 
eliminate air pockets. 

6.0 Rinse all mud from sides of test chamber using a squeeze bottle filled with 
seawater at 30 ppt. 

7.0 Using a turbulence reducer, slowly add ca. 600 ml of seawater to test chamber and 
place cover on chamber. 

8.0 Transfer test jars to waterbath table. 
8.1 Place test chambers in table in numerical order, in groups of five (to make 

air tubes easier to connect). 
8.2 Put pipettes in test chambers so that the tip of the pipette is approximately 

half way down the water column (between the 400 and 600 ml mark). 
8.3 Attach air lines to pipettes and turn on air pump. 
8.4 Check all test chambers to make sure air is bubbling through pipettes. 
8.5 Adjust I gang I valves for gentle aeration, if necessary. 
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Environmental Testing Center 
Standard Operating Procedure 

AMP-06 
Sept.2,1991 

SIEVING AMPELISCAFROM: HOLDING JARs 

Although animals are kept at ETC, the holding jars are sieved at the 
"ARK" because flowing seawater with pressure is required for this task. 
This task is done the morning that the amphipods arescl1eduled to go 
into the test to begin the 10 day sedirnent toxicity test. 

1.0 Material needed for sieving. 
two, 12" 0.5 mm sieves 
two, aquarium fish nets 
two, large Carolina dishes 
same number of transfer containers' (plastic dishes) as holding jars 
same number of specimen cups as holding jars 
large plastiC tray with drains 
squeeze bottles' filled with seawater (30 ppt salinity) 

large round settling bin 

2.0 Place large plastic tray onto the cinder blocks in round bin. 

3.0 '.Fill Carolina dishes half full with seawater. 

4.0 Carefully pour off a small amount of water before bringing holding jar to bin. 

5.0 Over the large plastic tray, pour contents of holding jar into 0.5 mm sieve and 
sieve as usual (see SOP AMp.:.01 sect.2.4). NOtE: Tty to spray all tubes 
individually, sO that'very few animals remain in rubes. 
5.1 Repeat process untii no arnphipods come out. 
'5.2 Rinse down tubes and place into specimen cup. DO NOT CAP. 
5.3 Pour pods from dish into transfer container. DO NOT CAP. 
5.4 Rinse net into sieve to ensure all animals havebeen retrieved. 

6.0 Repeat Step 5 for each holding jar and be sure thatthe animals from each are kept 
in· separate transfer cont31riers (to keep track of any mbrtality). 

7.0 Rinse all equipment with deionized water. This includes holding jars and buckets. . . 

8.0 Return all equipment to appropriate storage area. 

9.0 Cap all transfer containers and specimen cups for transport to ETC for use. 

10.0 At ETCpourconterits :ofjars into separafe~labelled Carolinadish¢s and aerate. 
, c ',,' 



Environmental Testing Center 
Standard Operating Procedure 

AMP-07 
Sept. 2, 1991 

COUNTING AMPELISCA INTO TEST CHAMBERS 

Under nonpal testing proq~ures,20 Wlimalsare plac~ into each test 
chamber. These amphipods are randomly distributed to all specimen 
cups before being transferred to test chambers. 

" 

1.0 Assemble ' materials needed: 
Ampe/isca from holdingjars (See SOPUA,MP-06) 
pipettes with bulbs 
one specimen cup for each test chamber and reference toxicant replicate 
clean seawater (30 ppt; 20 C) 
"specimen cup" sieve 
squeeze bottle with seawater 
Carolina (Qr similar) dish for ,each holding jar 

2.0 Count out the number of specimen cups needed; one for each test chamber, one for 
, each reference toxicant replicate, one for later sizing of the animals, and a few extra 
for dead and gravid animals. Fill each cup approximately half full of seawater. 

3.0 Determine initial amphipod mortality in holding jars, for each jar used. 
3.1 Remove all suspected dead amphipods. Determine condition under a 

stereo microscope. 
3.2 Record only the number of dead, if greater than 5% mortality animals from 

that jar. shpuld not .be ,used for testing. 

4.0 Adding ,animals to specimen cups: , , 
4.1 20 animals are added iento each specimen cup' in a randOm fashion.' 

4.2 Determine the number of animals that can be used from each holding jar by 
dividing 20 by the number of holdingjars .. (The amphipods from each 

holding jar arenQw cqntc4ned in a carolina dish; one for each holding 
jar. See SOPU, AMP-06, ~ect. 10.0) 

4.3 Using a pipet~e selectheaithy looking, non-gravid amphipods two or three 
at a time, and place into specimen cups. 

4.4 Swi~chCarolinadishes and add 2-3 more amphipodsto each cup. 
4.5 Continue, switching dishes until each cup cOOW,ns 10 aOlphipod~. Separate 

the number of cups needed for the reference test. 
4.6 Continue to swit~hdishes,unti~all remaining cups contain ~O animals. (If 

there are not enough animals the test may be performed with as few as 15 
animals if the client agrees; check with labma,nager) 

5.0 Adding animals to test ch~mbers. " i 
5.1 Gently pour contents of specimen cupinto a screened bottom transfer cup . 

. . 5.2 ,Verit¥~amp~ipod qo\.mtand check again for gravid felTIales and.remqve, 
add additional amphipods from Carolina dishes if needed. 
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Environmental Testing Center 
Standard Operating Procedure 

AMP-07 
Sept. 2,1991 

5.3 After count has been verified pour' the amphipOds from the screened 
bottom transfer cup into the test chamber using a squeeze bottle filled 
with 30 ppt , 20Cseawater. SqllirCsidesof transfer cup and assure 
that all.amphipods were traIlsfertedto test chamber. 

S .4 Using me squeeze bottle again, squirt down the sides of the test 
chamber making sure all arrtphipods,'are iillhe water cdlumn. 

5.5 Gently prod any floating amphipods with pipette so that the amphipods 
will'swim down and bury into'the sediment.' 

5.6 Check test chamber carefully for any amphipods stuck on sides of 
chamber or floating on surface. 

5.7 After waiting approximately I hr after adding ainphipbds to test 
chambers, check all chambers for any " floaters" or any amphipods that 
have not buried into 'sediment andreplac~ these. ' 

5.8 Record any replacements made OIl the bay 0 Data sheet for that test. 
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DAILY 9BSERVATI~NS O,F MlPELIS<;ATOXJCITY TEST 
~; . 

Dai,IYOl>se,rv~tiqps are ,m~d~/Qn each test container to cbeck for emerged 
or dead arriphipop,~a:nd tbe .presence of any molts" ~aljnity, ,pH cmd 
dissolved, oxygen; are :r~orded ~ice during the test;qnce on qay;one' and 
again near the ~nd of the test(prefe~bly on day nine). 

," , 

1.0 Make sure lab coats,latex g~oves, and safety glasses are worn while checking test. 

2.0 Check temperature recorder andnote any irregularities~ Readr:egular thermometer 
and record temperature. 

. . ' , 
3.0 Check test jars for emerged,anwl1ipods fUld molts. 

, 3.1 'Remove aeration; pipette, ~q lid froIl) test ~hamber. 
3.2· Rinse inside edge of chamber with seawater from squeeze bottle. 
3.3 Look into chamber for emerged amphipods or molts and remove with a 

clean pipette. 
3.4 Place amphipods/molts into petri dish and examine under dissecting 

microscope. 
3.5 Emerged amphipods should be classified as one of the following: 

Dead--usually exhibit the following: not curled up; body is soft; gut is 
empty; may be desintegrating; when gently touched with probe, the legs 
and antennae do not move; and there is no neuromuscular twitch. 
Neuromuscular twitch (NMT)--appears dead, but when gently touched with 
probe near the legs or midsection, one or two legs may kick spasmodically. 
Emerged--any live amphipod not burrowed in the sediment, i.e. floating, 
swimming, or lying on the surface of sediment. 
Molt--usually exhibits the following: transparent; no eyes; no gut; and 
appears hollow. 

3.6 Return emerged and NMT animals to test chambers; dispose of molts and 
dead animals. Record data on daily data sheets. 

3.7 Replace lid and pipette on chamber. 
3.8 Between each test chamber, rinse sampling pipette inside and out with 

seawater. When all chambers have been checked, rinse probes, pipettes, 
etc. with deionized water and let air dry on a paper towel. Wipe down 
inicroscope and turn off light. 

4.0 On days one and nine check dissolved oxygen concentration, pH and salinity in all 
pre-selected jars. See separate SOP's for each of these measurements. 

5.0 End test on day 10: Check test as usual except emerged and NMT animals are 
placed into corresponding vials (instead of being returned to jars) and indicated on 
breakdown sheet. Rinse tools used to check test and place in dirty dish bin. 
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SIEVING AMPELISCA FOR TEST BREAKDOWN 

When ending the 10 day sediment toxicity test, sediment in the 
individual test chambers must be sieved and the contents of the sieve 
must be picked through in order to count surviving arnphipods. 

1.0 Wear appropriate safety gloves, lab coat and eye protection. 

2.0 Assemble all materials in sieving area (one! sieving station): 
0.5 mm sieve 
plastic grate 
plastic bin!basin 
bucket with draina.ge hole 
'large Carolina dish 
seawater squeeze bottle 
pipette 
forceps 
one medium size carolina dish (labelled the same as corresponding 
test chamber.) . . 

3.0 Select a test chamber and corresponding medium Carolina dish. Sieve out reps 1-3 
first. This is done so that these samples are sieved and picked first and if 
. preserving of samples is necessary, reps4 and 5 of each sediment sample will be 
preserved and picked later. 

4.0 Empty test chamber into sieve over the bucket. 

5.0 Rinse the sediment through sieve using a moderate force tap water spray, then 
rinse the remaining material in sieve with seawater squeeze bottle. " 

6.0 Place the labeled medium Carolina dish inside the large Carolina dish. Use the 
seawater squeeze bottle tonnse the material from the sieveinto the medium 
Carolina dish. Check the large Carolina dish for any spilla.ge, . and pipette or 
pour irito medium Carolina dish. . . 

7.0 Gently submerge the sieve to make sureho pods or tubes remain on the sieve. Use 
a pipette to transfer amphipods to the.Carolina dish, use Jorceps for the tubes. 
Repeat until all amphiods have been removed. 
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PICKING AMPELISCA AT END-OF-TEST 

- " . 
1.0 Put on lab coat, latex or vinyl gloves, and safety glasses. 

2;0 Materials needed:' 
Dissecting mlcroscope 
wide bore' pipette 
dissecting utensils 
forceps 

3.0 Select a seived sample of sediment in medium sized Carolina dish. 

4.0 Look for amphipods: 
4.1 Look into Carolina dish for any floating amphjpoqs. , 
4.2 Agitate sediment and water to get any loose amphipods1J.p to surface. 
4.3 Pour out excess water into another Carolina dish,making sure no 

amphipods escape. 
4.4 Look for tubes. 
4.5 Pick ,through sediment and tubes u~ing astereQmicroscope, a small portion 

at a time, r~moving amphipods, putting them into a ~eparate petri dish. Put 
this sediment into the Carolina dish used in section 3.3. 

4.6 Continue picking through sediment until all of ,sedinwnt is gone. 
, 4. 7 Place allliyeamphipodsinto the 'appropriate scinti11atiOll vial with the 

minimum amount of seawater using a pipette. Dead amphipods are 
, discarded. ' ' " . " .. 

4.8 Carefully record the following data on Breakdown sheet before continuing 
to another sample: , 

a. Picker's initial and time completed picking 
b. Jar number- corresponds to ,dish number and vial number 
c. Number of deadamphipodsduring'test- cumulative dead on day 10 
d. Nurhberr~covered- totainumber of amphipods found (# live + # 

dead). ' 
e. Number of amphipods unaccounted for- number of amphipods not t-()Jn:a" . .'." ' , 
f. Total number or' amphipods dead~# am'phipods dead during, test + 

# dead found during picking + #unaccounted for. 
4.9 Return sediment. to original labeled C¥olin.a dish. , 
4.10 Any sample with 'more tpan ten percent.( '> 2 amphipods) unaccounted for 

shouid he placed in the QA, re-pick pile. . . 

5.0 Quality Control/Quality Assurance ree-pick of replicates with more than 10% of 
amphipods unaccounted for: (This can be done on same day as breakdown or the 
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next day) 
5.1 Choose sample that you did not pick originally. 
5.2 Look foramphipOO~ a~ above. 
5.3 Place· live animals in scintillation vial 

Environmental Testing Center 
Standard Operating Procedure 

AMP-10 
Sept.2,1991 

5.4 . Write down data about repick of sample on breakdown data sheet. 
a. Number repicked- total nUnioer of amphipods founddurirtg 

repicking. 
b. Count of vial- this will be done once all samples have been picked 

and QA'd. ( see step 6.0) 

c. Number unaccounted for- number of amphipods not found, this is 
done after the vial is counted 

d. Final number dead-- # amphipods dead during test + # found dead 
during picking and repicking, + # unaccounted for. This is done 
after the vial is counted 

6.0 Count of Vial: 
Once all samples are picked and QA'd, add either tap water or alcohol to the vials 
containing pods. Use tap if the vials can be counted within one hour, if not use 
alcohol. Record the # of amphipods in the vial, # unaccounted for, and final 

# dead. 

7.0 Clean up picking space. 
7.1 Make sure light of microscope is turned off. 
7.2 Put picking tools and dishes into dirty dish bin. 
7.3 Wipe down spilled water and sediment. 
7.4 Clean off microscope and light. 
7.5 Put away safety clothing into appropriate places. 
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Picking Preserved Samples at End-Of-Test 
Samples are preserved at the end of the 10 'day sediment toxicity 
test, when time is not available for picking live.' These samples are 
pres~rved with buffered 10% ,formalin with Rose-Bengal used as a 

live stain. Live amphipods should s~in bright fuschia/pink. 

1.0 Put on lab coat, latex or vinylgloves, and safety glasses. 

2.0 Materials needed: 
Fume guard 
Dissecting microscope 
wide bore pipette 
dissecting utensils 
forceps 
"formalin only" 0.5 mm sieve' 
formalin waste bin 
formalin disposal cannister 
plastic caolina dishes forholding sieved sample 
Breakdown Data Sheet 
Squeeze bottle 

3.0 Select a preserved sediment sample jar. 

4.0 Check Breakdown Data Sheet to assure that it has not been picked 
already. 

5.0 Sieve formalin sample out to remove excess formalin: 
. 5.1 Tum hood on. 
5.2 Sieve sample through the "formalin only" 0.5 mm sieve over 

blue formalin waste bin. 
5.3 Rinse sieve thoroughly with tap water hose over sink, using gentle 

pressure, being careful to retain all. material on sieve. 
BE CAREFUL NOT TO SPLASH ANY MATERIAL. 

5.4 Using a squeeze bottle filled with seawater spray the material 
on the sieve into plastic carolina dish. 

5.5 Rinse sieve again to be sure all material has been transferred 
from the sieve to the carolina "picking" dish. 

6.0 Bring carolina dish containing the sieved sample to the picking 
station, where fume guard is located. 

7.0 Look for amphipods: Amphipods should be bright fuschia/pink colored: 
7.1 Look into Carolina dish for any floating amphipods. 
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7.2 Agitate sediment and water to get any loose amphipods l,lp to surface~ 
7 .. 3 Pour, out exc.ess water into another Carolina dish, making sure no 

amphipods escape. 
7.4 Look for tubes. 

7.5 Pick through sediment and tubes using a stereomicroscope, a small portion 
at a time, removing amphipods, putting them into a separate petri dish. Put 
this sediment into the Carolina dish used in section 7.3. 

7.6 Continue picking through sedimentuptil.a1l of s~imentisgone. 
7.7 Place all amphipods into the appropriat~ scintiJlation vial with the 

minimum amount of seawater usipga pipette. 
7.8 Carefully record the following data on Ureakdown· sheet.before continuing 

to another sample: 
a. Picker I s initial and time completed picking 
b. J~number-correspondst04ishnumberand vial pumber . 
c. Number of dead amphipods during test-;cumulative dead on day 10 
d. Number recovered- total number of amphipod.s found 
e. Number of amphipods unaccounted for- number of amphipods not 

found or accounted for during test. 
f. Total number of amphipods dead- # amphipods dead during test + 

# dead found during picking + # unaccounted for. 

7.9 Return sediment to original labeled sample jar. 
7.10 Any sample with more than ten percent ( > 2 amphipods) unaccounted for 

should be marked in the QA, and will be repicked by someone else. 
, 

8.0 Quality Control/Quality Assurance re-pick of replicates with more than 10% of 
amphipods unaccounted for: 

8.1 Choose sample that you did not pick originally. 
8.2 Look for amphipods as above. 
8.3 Place live animals in scintillation vial 
8.4 Write down data about repick of sample on breakdown data sheet. 

a. Number repicked- total number of amphipods found during 
repicking. 

b. Count of vial- this will be done once all samples have been picked 
andQAld. ( see step 9.0) 

c. Number unaccounted for- number of amphipods not found, this is 
done after the vial is counted 

d. Final number dead-- # amphipods dead during test + # found dead 
during picking and repicking, + # unaccounted for. This is done 
after the vial is counted 

.' 
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9.0 Count of Vial: 
9.1 Once all samples are' picked and QA I d, add formalin t() the vials 

containing pods. 

Sept.9,1991 

9.2 Record the # of amphipods in the vial, # unaccounted for, and final 
# dead. 

10.0 Clean up picldng space. 
10.1 Make sure light of microscope is tumedoff. 
10.2 Tum off fume guard. 
10.3 Wipe down spilled water and sediment. 
10.4 Clean ()ffmicroscope;and light. 
10.5· Put away safety clothing into appropriate places. 

11.0 Put f()I'malin in sample jar filling jar with an amount equal 
, to the amount of sample in jar . 
(Do this in hood). 
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Sieving "Hurricane" Sediments 

This sop applies only to Ampelisca test 910806, the test that was broken down early in the morning that 
Hurricane Bob hit Rhode Island. The samples were not sieved before being preserved with formalin. 
We need to gradually sieve them all out, being very careful to minimize the amount of sediment and 
~ormalin that goes down the drain. 

NOTE: 

The sediment removed from these samples does NOT go in the BLUE BARRELS. 

Do not use the 12 inch sieves, buckets or other equipment that we usually use to breakdown live 
tests. 

Personal Protective Equipment: 
long sleeved, ties-in-back labcoat 
latex gloves covered with silver shields covered with nitrile gloves 
safety glasses 
face shield 

All sieving must be done in the prep room hood and all samples must be picked in the fume guards. 

1 Set up the usual equipment for sieving preserved samples: small 8 inch sieve marked formalin, plastic 
grid set on blue bin (blue plastic wash tub labelled formalin) 

2 Decant the formalin overlying the sample through the sieve. Leave about 1" of liquid over the mud. 

3 Swirl the jar to slurry the sediment and release it from the walls of the jar. Do this with the jar well 
under the hood and don't slop formalin around. 

o Pour the sediment onto the sieve, using very small rinses from a wash bottle or the hose on the faucet 
until all the sediment has been transfered to the screen. 

4 Allow formalin to drip through the sieve for a few moments, then rinse the sediment on the sieve with 
several more small rinses collected in the blue bin. At this point, virtually all the formalin should be 
removed from the sample, but no more liquid should be transfered to the blue bin than necessary. 

5 Place the pink bucket marked formalin (with overflow spout) in the hood sink. Set the grid and sieve 
over it and rinse the balance of the sediment through the sieve. Rinse the sample to the edge of the sieve 
as usual and use a wash bottle to transfer it to a labelled carolina dish for sorting.' . 

Clean up: When the blue bin gets about half full, decant the liquid into the white 15 gallon drum 
labelled formalin. The sediment that has settled to the bottom of the blue bin or pink bucket should be 
transfered to special DOT approved five gallon white buckets labelled "formalin contaminated sediment". 
A minimum amount of liquid should be transfered with the sediment. 

Only a few samples per day from this test should be sieved to assure that any traces of formalin whiCh 
remain in the sediments after rinsing over the blue bin are well diluted in the sewer lines. 

Leave the hood clean and dry when you have finished. 

I acknowledge this training session: ______________ _ 
Date ------------
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ERL-N STANDARD OPERATING PROCEDURE 
C6Ni)VCTING 'TIlE SEA URCHIN, A:cbaciq JJunctul4ta, 
FERttLIZ~TION TEST . , .. ." 

POINT OF CONTACT: 

Diane Nayci 
Pamela Comeleo 
EqsePetn,lcelli : 
Science Applications International Corporation 
c/o US Environmental. J>rotection Agency 
27 Tarzwell Dr. 
Narragansett, RIOp882 

Eugene Jacldm 
US EnvirplUllental Prot~tion Agency 
27 Tarzwell Or. 
Narragansett, RI 02882 

I. OBJECTIVE 

ERL-NSOP 1.03.006 
MVJS~ONO 

JANUARY 199,1 
PAGE 1 OF 10 

This method measures the toxicity of eft1u~mt and receiving waters to the gametes of the 
sea urchin, Arbacia punctulata, during a I hand 20 min exposure. The purpose of the spenn 
cell toxicity test is to detennine the concentJ;ation of a test substance that reduces 'fertilization 
of exposed gametes relative to th",t of the control. 

n. NECESSARY MATERIALS AND EQUIPMENT 

- Facilities for holding and acclim*twg test organisms. 
- Lab0nttory. s~ urcl}in culture u~t -,- See S,QP on Culture. To test effluent or 

receiving water toxicity, sufficient eggs and spenn must be available. 
- Environmental cJ:tamber or,~uivalentfacility with tep1peP:ltur~ control (20+ 1°C) for 

contro@lg temp~P:lturt\( dvring exposure. , . ' 
- Water purification system -- MillJpQre Super-Q, Dei()nized water, (DI) or equivalent. 
- Balance ".-MaJ~ic¥,. capa1:)le of",ccu~tely we~ghing to .0,0001 g: 
- Reference weights, Class S -- for checking perfonnance of balance .. 
- Air RUptP .. - for sUPRlyingair. 
- Air lines, and air stolies -- for aerating water contafuing adults. 
- Vacuum sUCtiOJ1 device -- for washi)1g eggs. . 
-pH.and PO. meters, -- for routine Rl;1ysica;l and chemical. measurements. Unle~s the test 

is being conducted to specificaUy.,m~sure t~e effect of one oflliese 'two parameters, 
portable, field-grade instruments ¥~. acc~14ble. , ' . 

- 'Fratlsfgrmer, 10-J2 Volt" ,with st~l electrodes )";,for stimulaWlg release of eggs and 
spenn. ," .. ' ..•. . , " , 

- Centrifuge, bench-top, slant-head, variable speed -- for washing eggs. 
- Fume hood -- to protect the analyst from fonnaldehyde fumes. 
- Dissecting microscope -- for counting diluted egg stock. -
- Compound microscope -- for examining and counting spenn cells and fertilized eggs. 
- Sedgwick-Rafter counting chamber -- for counting egg stock. 
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- Hemacytometer, Neubauer -- for counting sperm. 
- Count register, 2-place -- for recording sperm and egg counts. 
- Refractometer -- for determining salinity. 
- Thermometers, glass or electronic, laboratory grade -- for measqring water 

temperatures. 
- Thermometers, bulb-thermograph or electronic-chart type --: for continuously recording 

temperature. " " , ", 
- Ice bucket, covered -- for maintaining live sperm. 
- Centrifuge tubes, conical, 15 mL -- for washing eggs. 
- Cylindrical glass vessel, 8-cm diameter -- for maintaining dispersed egg suspension. 
- Beakers -- six Class A, borosilicate glass or non-toxic plasticware, 1000 mL for 

making test solutions. 
- Glass dishes, flat bottomed, 20-cm diameter .~- to hold adults quring gamete collection. 
- Wash bottles -- for deionized water, for rinsing small glassware and jnstrument 

electrodes and probes. ' 
- Volumetric flasks and graduated cylinders -- Class A, borosilicate glass or non-toxic 

plastic labware, 10-1000 mL for making test solutions. 
- Syringes, I-mL, and lO-mL, with 18 gauge, blunt-tipped needles (tips cut off) -- for 

collecting sperm and eggs. , . 
-Pipets, volumetric --Class A, }:-100 niL. 
-Pipets, automatiC -- adjustable, l~lOOmL. 
- pi"pets;'serolog'ical -- '1-10 inL, graduated. 
- Pipet bulbs and fillers -- PROPIPE~, or equivalent 
- Tape, colored -- for labelling tubes. 
- Markers, water-proof -- for marking containers, etc. 
- Sea Urchins (approximately 12 of each sex). ' 
- Scintillation vials, 20 mL, disposable -- to prepare test concentrations. 
- Paraftlm -:- to cover tubes and vessels containing test materials . 
...; 'GloveS, lab 'coat, ,disposable -- for personal protection froni contamination. 
- Safety gUtsses ' , ', 
- D~ta sheets (one set per test) -- for data recording (Figure 1). 
- Acetic acid, 10%, reagent grade, in sea waler-..; for preparing killed sperm dilutions. 
;..Fohnalin, 10%:in se&water --forpresetvirlgeggs. ,', ' ".',",' 
- pH buffers 4~ 7, ,and lO;(oraspermstructions ofinstrumellt mallufacturer)for 

standards 'and calibration check. ' 
- Membranes and filling solutions for dissolved oxygen probe or reagents for modified 

Winkler analysis. I , ' " "I , 

- 4boratory q~a1ity assurance samples and standafds f()r the abovemethods~ 
- ,Reagent water. -- defmed as distilled or, deiorlize<i water that does 'not contain 
'substances which are toxic to the test organisIns. ", 

- Effluent, surface water, and dilution water. ",'" 
- Saline test and :dilutIbn water .;;:'; Tfte silinit~ of the test water mUsfbe30 °/00. The 

salinity should vary by no more than + 2 100 among the repliyates. 

m. MEmODS 

A. Test Solutions 

(.1 • 

( 

l 

l 

( 



c 

( 

c\ 

c) 

o 

o 

ERL-N STANDARD OPERATING PROCEDURE 
CONI>UCTlNG THE SEA URCHIN, Arbacia punctulata, 
FERTIDIZATION TEST 

ERL-N SOP 1.0~.006 
REVISION 0 

JANlJARY'1991 
PAGE 3 OF 10 

1. Sarnplesare used directly as collected when sample salinity is between 28 and 32 
ppt. If samples do not require salinity adjustment,naturalseawater is used in all 
washing and diluting steps and as control water. Local water from an uncontaminated 
area may be used as an additional control. 

2. If salinity adjustment is required, prepare 3 L of control water at 30 %0 using 
hypersaline.brine (seeSOP'on Preparation of Brine). 'This water is used in all washing 
and diluting steps and as control water in the test. Natural sea water and uncontaminated 
local waters may be used as additional controls. 

3. Effluent/receiving water samples are adjusted to salinity of 30 %0 using hypersaline 
brine as necessary. 

4. The selection of the effluent test concentrations should be based on the objectives of 
the study. A dilution factor of 0.5 is used with this procedure, starting with a high 
'concentration of 70% effluent (for freshwater effluents). If the effluent is known or 
suspected to be highly toxic, a lower range of effluent concentrations should be used. 

5. Three replicates are prepared for each test concentration, using 5 mL of solution in 
disposable liquid scintillation vials. A 50% (0.5) concentration series can be prepared 
by serially diluting test concentrations with control water. 

6. All test samples are equilibrated at 20 + 1°C before addition of sperm. 

B. Collection and Preparation of Gametes for the Test 

1. Select four females and place in shallow bowls, barely covering the shell with 
seawater. Stimulate the release of eggs by touching the test with electrodes from the 
transformer. Collect about 3 mL of eggs from each female using a 10 cc syringe with 
a blunted needle. Remove the needle from the syringe before adding the eggs to a 15 
mL conical centrifuge ,tube. Poo} the eggs. The egg stock may be held at room 
temperature for several hours before use. Note: The egg suspension may be prepared 
during the l-h sperm exposure. 

2. Select four males and place in shallow bowls, barely covering the animals with 
seawater. Stimulate the release of sperm by touching the shell with steel electrodes 
connected to a 10<·,12 V transformer (about 30 seconds each time). Collect the sperm 
(about 0.25 mL) from each male, using a 1 mL disposable syringe fitted with an 
18-gauge, bluht':tipped needle. Maintain the syringe' containing pooled sperm sample on 
ice. The sperm must be used in a toxicity test within 1 h; ()f collecti()n. 

3. Using control water, dilute the pooled sperm sample to a concentration of about 
5 X 107 sperm/mL (SPM).Estimate the sperm concentration as described below:. 

a. Make a sperm dilutions of 1:50, 1:100, 1:200, and 1:400, using 30%0 
seawater, as follows: 
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J. Add 400uL of cOllected sperm to 20 mLof. sea water in. Vial A. 
Cap Vial A and mix by inversion. 

2. Add 10 mL of sperm suspension from Vial A to 10 mL of seawater 
in Vial B. Cap Vial B and mix by inversion. 

3. Add 10 mL of sperm suspension from, Vial B to 10 mL Qf seawater in 
Vial C. Cap·Vial C and.mixby.·inv0rsion. 

4. Add 10 mL of sperm suspension from Vial C to 10 mL of seawater in 
VialD. Cap Vial:,D and mix by inversion. 

5. Discard 10 mL from Vial D. (The volume of all suspensions is 10 mL). 

b.Make a 1:2000 killed sperm suspension and determine the SPM. 
, 

1. Add 10 mL 10% acetic acid in seawater to Vial C .. Cap Vial C and 
mix by inversion. 

2. Add 1 mLof killed sperm from VialC to 4 mLof seawater in 
Vial E.Mix by .gentle pi petting with a 4-mL pipetter. 

3. Add sperm from Vial E to both sides of the Neubauer '. 
hemacytometer. Let the sperm settle 15 min. 

4.· Count the number of •. sperm in the···centra140Q squares <;>n both sides 
of the hemacytometer using a compound microscope (400X). Average 
the counts from the two sides .. 

5. SPMin VialE = Ht x average count. 

c~ Calculate the SPM in all other susp.ensions using the SPM in Vial E 
above: 

SPM in Vial A = 40 x SPM in Vial E 
SjPM in Vial B= 20 x SPM in Vial E 
SPM in Vial D.= '5 x SPM·in VialE 
SPMin original sperm sample ~. 2000xSPM in Vial H. 

d .. Di1ute·the,·~ermsuspension with a,spenncone.entration greater than 5 x 107 

SPM to 5x,f0 SPM.' '. , 

Actual. SPM/(5 x 107
) = dilution factor (DF) 

[(OF) x 10] - 10 = mL of seawater to add to vial. 

e. ConfIrm the sperm count by sampling from ,the test stock. Add 0.1 mL 
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of test stock to 9.9 mL of 10% acetic acid in seawater, and count 
with the hemacytometer. The count should average 50 + 5. 

4. Wash the pooled eggs three times using control water with gentle centrifugation 
(500xg or lowest possible'settifig) for 3 min using a tabletop centrifuge. If the wash 
water becomes red, the eggs have lysed and must be discarded.' 

a. Dilute the egg stock, using control water, to 2000 + 200 eggs/mL. 

1. Remove the fmal wash water and transfer (by filling the centrifuge tube 
with control water and repeatedly inverting to resuspend the eggs) the 
washed eggs to a beaker containing a small volume (about 50 mL) of 
control water. Add more control water to bring the eggs to a volume of 
200 mL ("egg stock"). 

2. Mix the egg. stock using -gentle aeration. Cut. the point from a 
pipet tip, then·transfer l-mL of eggs from the egg stock to a vial 
containing 9 m:L of-control water. (This vial contains an egg 
suspension diluted·I:1O from egg stock). 

3. Mix the contents of the vial using gentle pipetting. Cut the point 
from a pipet tip, then transfer I mL of eggs· from the vial .. to a 
Sedgwick-Rafter counting chamber. Count all eggs in the chamber using 
a dissecting microscope ("egg count"). 

4. Calculate the concentration of eggs in the stock. Eggs/mL = lOx (egg 
count). Dilute the egg stock to 2000 eggs mL by the formula below. 

b. If the egg count is equal to or greater than 200: 

(egg count) - 200 = volume (mL) of control water to add 
to egg stock 

c. If the egg count is less than 200, allow the eggs to settle and remove enough 
control water to concentrate the eggs to greater than 200, repeat the count, and 
dilute the egg stock as above. 
NOTE: It requires 18 'mL of a egg stock solution for each test with a control 
and five exposure concentrations (three replicates). 

d. Transfer 1 mL of the diluted egg stock to a vial containing 9 mL of control 
water. Mix well, then transfer 1 mL from the vial to a Sedgwick-Rafter counting 
chamber. CouJ1till eggs using a dissecting microscope. Confmn that the fmal 
egg count = 200 + 20 per·inL. . 

B. Start of the Test 

1. Within 1 h of collection add 100 uL of appropriately diluted sperm to each test vial. 
Record the time of sperm addition. 

----,---'-- _ .. --
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2. Incubate all test vials at 20 + 1°C for 1 h. 
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3. Mix the diluted egg suspension (2000 eggs/mL), using gentle bubbling. Add 1 mL 
{)f diluted egg suspension to each test vial using a wide mputh pipet tip. Incubate 20 
min at 20 + 1°C. . . 

C. Termination of the Test 

1. Terminate the test and preserve the samples by adding 2' mL of 10 % formalin in 
seawater to each vial. 

2. Vials may be evaluated immediately or capped and stored for as long as one week 

(, 

before being evaluated. ( 

3. To determine fertilization, transfer about 1 mL egg~ from the bottom of a test vial 
t{) a Sedgwick:-Rafter counting chamber. Observe the eggs using a compound 
microscope (100 X).Count about 100 eggs/sample. R~()rd the number counted and 
the number unfertilized. Fertilization is indicated by the presence of a fertilization 
membrane surrounding the egg. Adjustment of the microscope to obtain proper contrast 
maybe required to observe the fertilization membrane. 
NOTE: Because samples are fIxed.in formalin, a veJ;1tilationhood is set-up surrounding 
the microscope to protect the analyst from prolonged exposlJre to formaldehyde fumes. 

D. Acceptability of Test Results 

1. The sperm:eggratioroutiIiely employed should result in fertilization of at least 50% 
of the eggs in the control chambers. 

IV. TROUBLE SHOOTING 

1. Toxic substances may be introduced by contaminants in dilution water, glassware, 
sample hardware, and testing equipment. 

V. STATISTICAL ANALYSIS AND DATA USAGE 

1. Tabulate and summarize the data. Calculate the percent of unfertilized eggs for each 
replicate. 

2.' The .endpoints of, toxicity tests using the sea utchinare bas~ .OJlthe reduction in 
percent of eggs fertilized. An estimate of ,the effluent concentration which would cause 
a 50 % reduction in egg fertilization (EC50) is calculated using Trilnmed Spearman- G 
Karber analysis (Hamilton, Russo, and Thurston, 1977). Dunnett'sJ>rocedu,re (Dunnett, 
1955) is used to estimate no effect and least effect concentrations (NOEC and LOEC 
values). 

'j ~ , 
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3. Data are used along with other toxicity tests in assessing the toxicity of an effluent 
or receiving water. 
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Employee Orientation 

What we need to address: 

1. OSHA plans to insure employee safety 
2. EPA and other plans to ensure proper handling of materials. 

Why are we telling you this: 

1. Legal requirement 
2. Corporate policy "Reduce risk to employee and environment." 
3. Environmental Testing Center Policy - Learn good work habits here that you will 

take with you throughout your career. 
4. Citizen suits are a legal possibility. 

We can expect to be held to a very high standard because we work for the EPA. 

How we will convey this information: 
Provide material for your safety notebooks. (You may take notes.) 
General outlines for lab and field operation 
Specific plans as required by law 
Safety measures included in SOPs 

You will be required to sign, acknowledging each training session. 
It is your responsibility to follow these instructions once they are conveyed. 

Disciplinary measures may be required by law and/or by SAIC for certain infractions 
of safety laws and policies. 

(! -1 ) 



Right to Know Requirements 

1. It is the employers responsibility to coi1Vey to you your Right to Know: 

1. Identification of workplace hazards 
2. Safe handling 'of hazardbus materials 
3. Proper disposal of wastes 
4. What to do in an emergency 
5. Access to documents 

If yoil don't believe that this is being done properly, it is your right to contact state 
and/or federal authorities; the phone numbers are in the blue pages of the 
Providence telephone directory. 

It is your right tb have a private meeting with government inspectors. 

It is also your right to request that a supervisor be present at such a meeting. 

There are also provisions in the statutes that protect the jobs of "whistleblowers". 

(1-2) 
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Emergency Action Plan 

What type of emergencies do we need to anticipate here? 

1. Fire 
2. Injuries or other medical emergencies 
3. Weather emergencies 
4. Bomb threats 
5. Hazardous material spills 

General Emergency Procedures 

Rhode Island is part of the 911 emergency telephone system. In case of fire or 
medical emergencies CALL 911. Tell them: 

The nature of the emergency 
Your. name and the location 

165 Dean Knauss Drive 
Narragansett 

Stay on the line if possible. 

There is a card by every telephone listing this information. Do not remove or obscure 
these cards. 

The following persons have had at least some Red Cross First Aid Training: 

Anne Kuhn. Laboratory Manager 
Diane MacBride. Safety Officer 
Glen Thursby. Laboratory Director 

Any emergencies are to be reported to your supervisor, Glen Thursby and the Safety 
Officer, Diane MacBride, who are required to file written reports detailing causes and 
remedies of certain types of incidents .. 

If you have any questions regarding any of the information in this or other 
communicatons regarding emergencies, workplace safety, safe handling of materials or 
proper disposal of waste contact Diane MacBride.· .. 

(:2 -l ) 
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Pu\( Incase of 
EMERGENCY 

Emergency 
Telephone 

Fire 

Medical 

Hazardous 
Mat~rial . 

Spill 

.~ " ,.., ., 
Dial "911" or , (insert 

telephone' number) 

1. Evacuate immediate area. 

2. Dial emergency number. 

3. Attempt to control fIre if safe to do so. 

1. Me-er- LC\- p&<L\ef\L ~ ~rwt. 
1. Do not move victim (except for safety 

reasons). 

2. Dial emergency number 

1. Evacuate immediate area. 

2. Dial emergency nurnber 

EVACUATION SIGNAi A\o(m/ er \Je-icq< (identify 
signal, such as voice, fire alann, or broadcast over public address system) 

Date: 12190 lam ! :e 
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What to do in case of Fire: 

a. Vocalize "Fire" and pull fire alarm. Ours are local alarms, the fire 
department still must be called. 

b. Use a fire extinguisher if it appears that the blaze can be quickly and safely 
extinguished. Our extinguishers are ABC type, 
suitable for trash\paper\wood 

grease and oils· 
electrical fires 

Fire extinguishers are located by the back (east) door in the wet lab 
and by the front (west) door in theEMAP\culture room. 

TO USE OUR FIRE EXTINGUISHERS -
PULL OUT THE PIN 

AIM THE HOSE AT THE BASE OF THE FLAMES 
SQUEEZE THE HANDLE 

c. If the fire cannot be safely and quickly extinguished, the area or building must 
evacuated. A map of the facility; with evacuation routes is attached to this plan 
and is posted in each room. 

d. Shut down the hood, rest room fan, and close doors before leaving your area. 
If the area is smoky, drop to the ground and crawl for the exits, the smoke may 
thinner down along the floor. 

e. Stay clear of areas where flammables may be stored: There will be 1-4 liters of 
ethanol and/or methanol stored under the hood and may be some small cans of 
paint or thinner stored in the EMAP/culture area. 

f. Employees who are required to stay at their equipment until specifically 
evacuated: None. 

g. Call the fire department CALL 911 if it can be done safely before leaving the 
building. Tell them: The nature of the emergency 

Your name and the location 
165 Dean Knauss Drive 

Narragansett 
Stay on the line if possible: evacuate if necessary. 

(3-1) 



h. If it isn't possible toc.all 911 beforeJeavingthe building, go to Paglia 
Construction, Forty Fathom Lobster Company, or Rocky Brook to use the 
phone. Try, to make sure that someone knows that you have gone to phone. 

1. If it is necessary to evacuate, get away from the building; do not 
congregate by or block doors. Go to the following prearranged meeting place so 
that you may, D.e accounted for. 

MEET AT THE TURNAROUND AT TIlE END OF OUR STREET 
(DEAN KNAUSS DRIVE) 

You may beiQstructed togo to a different location if blowing smoke presents a 
hazard, but report to the designated meeting place first. Do not return until 
the all clear is given '(verbal signal). 

J. We are required to.have one fire marshall per 20 employees. The designated 
fire marshall for the facility is Diane MacBride. In her absence, Glen Thursby 
and/or Anne Kuhn are designated to make sure that all employees are 
accounted for.· 

(3-2) 
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Fire PreventionPlan 

In addition to the information in the fire emergency/ evacuation plan, we are require4 
to maintain a fire preventipn plan which specifies an overlapping but slightly different 
set of information. ' 

List of hazards, proper storage methods, sources of ignition 

Alcohol (ethanol and/or methanol) . Should be kept in capped container in metal 
cabinet under hood. Protect from sparks, open flame, hot surfaces, electrical wiring, 
oxidizers. Use in hood. 

Fonnalin. Should be kept in capped containers, including squeeze bottles, under 
hood. Small amounts will be found in capped sample jars containing animals or 
sediment (in the prep room and attic). A pink mixture of formalin with rose bengal 
stain is kept in a carboy within a plastic pan (secondary containment) in the prep 
room. Formaldehyde gas in the headspace of these containers is flammable and" could 
be ignited by open flame, hot surfaces, sparks, oxidizers. Use in hood. Samples 
containing formalin can be examined microscopically in open dishes only in activated 
carbon fume absorbers in the prep room. 

Miscellaneous paint and thinner. There are small cans of household paints and 
cleaning solvents stored on metal shelves in the EMAP/culture area. They could be 
ignited by sparkS or open flames. Even if they are to be used outdoors, there is no 
smoking allowed when these materials are nearby. 

Natural gas. Used in the furnace and hot water heater. Safely conveyed in piping 
installed by licensed pipefitter1 Can be ignited by open flame, sparks, malfunctioning 
heating equipment. If you ever,smell gas, immediately notify your supervisor and 
safety officer. 

FOR YOUR SAFETY 
WHAT TO DOIF YOU SMELL GAS 

• Do not try to light any appliance. , 
• Do not touch any electrical switch; do not use any phone in your building. 
• Immediately call your gas supplier from a neighbor's phone. Follow the 

gas supplier's instructions. v t-ID I-JE. :\:t' I I 

• If you cannot reach your gas supplier, call the fire department. 
"-l£N CALL ~ ~--- -'---'-----

(4-1) 
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Gas and Electrical Shutdown Procedure 

Gas The gas meters are outdoqrs" between the back doors to the wet lab and the prep 
room. At present, ours'is th.e only one that is hooked up. ) ust above the meter is a 

, , 

silver valve that can be turned 90 degrees with a wrench (any standard adjustable 
wrench). A crescent wrench hangs from a wire on the fire alarm beside the back door 
to the wet lab for this purpose. y c 0 -J' G A.~ CD .1-eJ- 7 d- -.- :3 3::-3 C; 

Electrical There is presently no' main shut off on the electricaI panel, which is beside 
the hood in the prep room. To shut off the power, flip all circuit breakers to the "off" 
position. 

(.+-2) 
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Fire Fighting Equipment 

Fire Extinguishers: Our extinguishers are ABC type, 
suitable for trash\paper\wood 

grease and oils 
electrical fires 

Fire extinguiShers are located' by the back (east) door in the wet lab 
and by the front' (west) door in the EMAP\cuI'tvre room. 

TO USE OUR FIRE EXTINGmSHERS .. -
PULL OUT THE PIN 

AIM THE HOSE AT THE B~SE OF THE FLAMES ,SQUEEZE THE HANDLE 

Safety shower- - installed in the prep room. Stand below shower head and pull down 
on triangular metal handle. 

Names of person(s) assigned to maintain fire fighting equipment: Diane MacBride 

Names of person(s) responsible for fuel sources: Diane MacBride 

Name of person(s) with a copy of the full Fire Prevention Plan: Diane MacBride 

Housekeeping Procedures to Reduce Fire Hazards 

o There is absolutely No Smoking anywhere in this facility. 

o Flammable solvents should be stored in the metal cabinets under the hood. 
Flammables and oxidizers must not be stored in the same cabinet. 

o Any oily rags generated during painting or clean up should go directly to the 
dumpster; they should not stored in the building. 

o Combustibles such as cardboard or wood should not be stored within several feet of 
the gas hot water heater upstairs. 

o Household or two-prong extension cords cannot be used in this facility. Extension 
cords are only suitable for temporary applications and must be heavy three-prong 
models. 

o Don't use any electrical equipment that smells hot or has a frayed cord. 

o The small ceramic heaters should not be run unattended and should be shut down 
overnight. (4-3) 
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o Coffee pots should be unplugged overnighL The heater/cooler on the water 
dispenser should be unplugged for the weekend if the water level is very low. 

o Combustibles such as paper and cardboard should not be allowed to pile up in 
untidy heaps. (We will have to balance this with our requirement to recycle.) 
They must be kept dry to avoid spontaneous combustion. 

o Exits, fire fighting equipment and electrical panels must b~ kept clear . 
Do not leave carts in the aisles. 

o The safety shower and eyewash must always be accessible. 
(4-4) 
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AREA: 

SUPERVISOR(S): 

INSPEcrOR: 

cc: Division Manager(s) 
Division Supervisor(s) 
EH&S Manager 

APP~~DJX A 

MONTHLY SAFETY INSPECTION 

DA1E: 

Page 1 of 4 

NOTE: Check off all items. 

(Yes) Acceptable 

( 

(No) Requires Correction c) 
(NA) Not Applicable 

.. 
Corrective 
Action/Date 

SECTION 1. GENERAL HOUSEKEEPING Yes No NA Completed 
( 

1.1 Area kept clean. 

1.2 Aisleways kept clear (24" wide). 
(, 

1.3 Exits marked and not blocked. 

1.4 Floor condition (slippery. cracked. tripping 
hazards, etc.). 

1.5 Tables, cabinets and shelves stable and secure. 

1.6 Electrical panels kept clear and accessible. 
(Minimum 36" clearance) 

1.7 Sharp edges, splinters or burrs exposed on 
furniture or equipment 0···· 

1.8 Materials that could cause injury kept off tops 
of cabinets. files, etc. 

1.9 Lighting adequate. 
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APPENDIX A 

MONTHLY SAFETY INSP~p10N (con't) 

Corrective 
AcriorvDate 

SECTION I. GENERAL HOUSEKEEPING (con'c) Yes No NA Completed 

c! 1.10 Equipment stored safely. 

1.11 Shelving not overloaded or overcrowded. 
. 

1.12 Glass bottles stored at or below eye level. : 

( 

1.13 Proper labeling and storage of chemicals. " 

1.14 Outdated or updated chemicals. 

1.15 Special containeI5 for broken glass ill use. 

( 

1.16 Cutting blades disposed of properly. 

Corrective 
AcriorvDate 

SECTION II. MECHMTJCAL SAFETI' ECt'?\lE~l Yes No NA Com~leted 
c 

2.1 Machine safety guards in place (belts. ;;t::leys, 
grinders, blades, gears, rollers, pinc::;:ci:;~s. 
etc. 

2.2 Defective tools/equipment (taped haI1ci2=~. 
broken ladders, etc.). 

(; 
2.3 Gas cylindeI5 secured. 

2.4 Compressed air for cleaning shall not 
exceed 30 psi. 

o 
2.5 Properly guarded fan blades 

(maximum 1/2" opening) 

2.6 Laboratory hoods operational (current 
o certification, not used for storage). 
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APPENDIX A 

MONTHLY ~.:\FE1Y INSPECTION (con't) 

,,' <:oIT~rive 
Action/Date 

SECTION ID. sAFETY EQUIPMENT & PRACTICES Yes No NA Completed (' 

3.1 'Safety goggles or glasses in use. 

. 
3.2 Hearing protectors in use. 

( , 

3.3 Shower/eye wash station kept clear and 
inspection tag €urrent 

. 
3.4 Proper footwear in use. 

( 

3.5 Protective clothing and gloves in use or 
available. 

3.6 Required hazard signs posted. 

3.7 Long hair restrained where required. 

3.8 Respirators in use where required. 

3.9 Proper lifting practices observed. l. " 

, 

3.10 Food not stored or heated in units prohibited 
for such use. 

3.12 Spill control center stocked. 

, 

3.13 Emergency telephone number card posted. 

o 

( 
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APPENDIX A 

o MONTHLY SAFETY INSPECTION (con't) 

Corrective 
, I ActionlDate 

SECTION IV. FIRE SAFETY Yes No NA Olmpleted 

4.1 "No Smoking!1areas complied with. 
'~ 

4.2. Proper containers for flammables in use. . 
(I 

4.3 Frre extinguishers kept clear and in place. 

, 

c 
4.4 Proper storage of gas cylinders (away from heat 

, source, fuel and oxygen cylinders separated by 
20' or by a partition uniess,on welding can). 

( 

4.5 C,ombLtili.\b\.Qh ~ 'S~ \VitV\\Y) 
?:oIl ~ q~ ~ lL\J s\tt \ \~ 

4.6 Storage kept at least 36" away from lighting 
flXtures. 

Corrective 
Ac,;tionlDate 

SECTION V. ELEcrRICAL SAFETY Yes Np NA Completed 

() 
5.1 Ungrounded equipment. , 

" 
, 

5.2 Equipment in use is U~L. approved. 

, 
o 5.3 Electrical cords free of splices. 

" 

5.4 Cover plates mplacc. 

o 5.5 Panels covered. 

5.6 No exposed wiring. 

o 5.7 Two-pronged household extension cords 
not used. 



Bomb· Threat 

A. An. employee ~hould ~e down the items itemized below if he or she receives a 
-bomb-threat. 
1. Attempt to obtain as much of the following information as possible: 

a. Loca,tion of the bomb (building, area, room, other details) 
b. Time that the bQmbjs set to go off 
c. What it looks like (whether it is concealed or in the open) 
d. HoW it got into the building 

2. Attempt to identify the caller's sex, knowledge of the buildiflg and accent. 

3. Attempt to identify background noise 

4. Notify your supervisor when the call ends. Do not talk to anyone else. about 
the call, except as instructed by your supervisor. 

5. rhe supervisor, working in conjunction with local authorities, will determine 
whether to evacuate the-building. 

Weatber Emergencies 
(Hurricanes, Blizzards, Tornados, Floods) 

A copy of the SAle bad weather policy is attached. In the case of forecast hurricanes 
or blizzards, staffing wUl be drastically reduced. We will to notify you in advance that 
you are not to come to work. For this reason, every employee should be sure that 
we have her/his current telephone number on file. - -' 

- . 

Tornados- are much mor¢ diffiCUlt to forecast, and are infrequent (although possible) in 
Rhode Isla,nd. During thunderstorms, the safety officer will designate an employee to 
monitor a local radio station (wpRO 92 kilocycles EM). If a tornado is sighted, a 
oecison will be made at that time whether to stay here or to try to get to a more 
substantial building such as the EPA lab. 

Floods are very 'unlikelyat this location because we are high above the bay and well 
away from rivers. For :this reason, we submit no detailed flood plan. 

;\( \Jc~:\~\- ~\<·~t,>·-\(\(.\)\'{_ \'\E '-) 

c':;\··(\Y·.· (_.\.~, ,·(.IV \\:;~;'l~' \\.'\ \. '. \ '-', '-'--! - .. \ .. \1, \C ,c· \..\ ... .J 
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Medical Emergellcies 

In case of a medical emergency, it may be necessary to call 911 for an ambulance: 
Tell them: The nature of the emergency 

Your rtameand the . location 
165 Dean Knauss Drive 
NarraganSett 

. Stay on the line if possible. 

When: If the victim is uneonscious, bleeding badly, stops breathing, or is 
confused/disoriented. . 

Do not move the victim unless he/she is in a hazardous area. 

The following persons have at least some first aid training: 
Anne Kuhn 

Diane MacBride 
Glen Thursby 

The most likely injury in this facilty is probably a glass cut. In case of a cut: 

1. The victim may faint and injure himself further. Make the victim sit or lie 
down. If you are cut, cooperate. 

2. If the cut was from contaminated glassware, rinse it (onto the floor if 
neceassary) with deionized water. This step is optional. If the cu.t is very bad 
or the victim is woozy, skip it. 

3. If possible, raise the cut above the level of the heart. 

4. Use direct pressure on the wound if possible. Put a compress, or even a 
paper towel on the wound and squeeze it closed. 

5. A toumicate is to be use only if a limb wound is life-threatening. 
Place a belt or piece of rubber tubing around the limb between the wound and 
the heart, tie it snuggly, but not as tight as possible. Leave in place until the 
ambulance arrives. This is to be used as a. last resort only. Tell the EMT's 
when they arrive that there is a toumicate in place. - '?i:, (~ ~c!\€- C\I.\C 

Vi c:y'V\I\ C r leA. ('<.::\ "-r'· () (\\0 fO( Q\"S.;C1L\ 

Other possible injuries here would be falls - do not move the victim. 

If someone is overcome by chemical fumes move them outdoors if possible. 
Call an ambulance if the victim is unconscious or confused/disoriented. 
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Medi~lEII1ergencies ., continued 

Chemical or sru:nple splash ill eyes: Move victim quicklY to eyewash pear the 
restroom. Lower face between spoutsan4 depres~.the handle on the 
right side of thy basin.CoQtinue to irrigate eyes for 15 minutes. 

Exposure: During winter field work, if one of the team members begins to shiver 
uncontrolably or begin~ to acJ, disoriented return to the lab immediately. 
If necessary, take an unconscious victim immediately to South County 
Ho~piW. at the lab, remove aAywet qlothing and give the victim warm 
drinks to warm the body core. Do not rub coldJim~,s.if there is any 
possibility that the tissue has been damaged by frostbite. 

Frostbite: During winter fieldwork, watch each other to see that exposed facial skin 
isn I t turning white. Return to the lab immediately if this nappens. 

Heatstroke: If the victim feels warm but clammy, remove him/her to a cool, or at least 
shaded spot and give fluids.· Do not give salt. Return to the lab. 
Untreated heat exhaustion leads to heatstroke. If the victim is disoriented 
and semiconscious Qr unconscious aijd has hot dry ~kjn, remove him/ her 
to the hospital immediately. Do not try to administer fluids to an 
unconscious person. 

,I: 
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Spills of Hazardous Materials 

Spill/Release Prevention 

o We are working with small amounts of hazardous and presumed hazardous material, 
so there should not be any release of hazardous materials to the outside. pon't 
place any chemical_QLsedLrJ).1!_ntwasJ~jl1Jh~QUIT1p~1~rs except sediment which has 
been atlalysed by an independant laporatory and been documented to be nontoxic 
enough to landfill. Don~t@Q~~§~irnentsJo,dryonsurfaces (to ay,pid.;du_st). 

o :Q_211'LQurnP ,aI1yc~eIl1icals dowJJ,l@J:!rains, with the following exceptions: 

o,:x)... 
1. Cadmium reference toxicants at the O.IY'and QJ6 ppm (mg/L) level 

may currently go down the drains. This is subject to revision. 
Cadmium reference toxicants in e~_c;~s_s of O.4PPInrIl\.lst go in the 
approptiat~lyJabelleQcarboy~gthe east walL Use secondary 
containment when emptying test jars. Work in the hood to protect 
yourself from aerosols. 

2. Sodium dodecyl sulfate solutions may go down the drain. 
( t"'," -"("\ ")iC>,'., <...,_ t)" ,: .,.) 

o Water samples can be put down the drains. Whenever possible, samples should 
handled in the hood. S_~O!1~~ conta,inment with a dish bin is recommended 
when renewing the water in exposure containers. Water should not be allowed 
to dry on counters or containers awaiting wash. (To avoid liberating sediments.) 

o Formalin, Ethanol and hydrochloric acid should only be used in the hood to avoid 
release of fumes into the room. Working 12 inches back from the edge will avoid 
release of liquid into the room. -\--":,/('.yl"-'L-\(',' ,l;,' 

o 

o 

If secondary containment pans are being used for a reagent or waste, be sure to 
return the reagent container to the pan. 

Notify the safety officer whenever there has been a spill or a new waste is being 
produced. 
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Employee Responsibilities for Handling Wastes 

Notify the Local EC&HS Official of all sperit or exceSs hazardous 
material and hazardous waste. . 

, • C ---~AN'i 4------. . . .... , 
Do not store '~ncompatl~le wastes in the same cop.tainer~ The. 
following is a parnallist'of waste streams that must not be stored 
futhe same con titi ner because of incompatibilities and/or' . 
disposal/recycling requirements: 

• Oils (vacuum pump) 

• Flammable liquids (isopropyl alcohol, ethanol, kerosene, methyl 
ethyl ketone, acetone) 

.' Halogenated solvents (methylene chloride, 1,1,1-
tricholoroethane) 

• Oxi'dizers (>40% nitric acid, potassium ni~te, ammonium 
nitrate) , .. 

• Poisons (phenol, mercury) 

• Organic acids (acetic acid, formic acid) 

• Inorgaruc acids (hydrochloric acid; sulfuric acid, hydrofluoric . 
acid); 

NOTE: Further segregation within the above waste streams 
may be, ,requ~ed bec~us~ of chemical incompatibilities. If. 
uhte~n as 'to con~iner and storage requirements, contac~ 
your LoCal. EC&HS Official. 

3. Label containers with the following information: 

4. 

5. 

• The words "Hazardous Waste" 

• Contents (Le., isopropyl alCohol solution)' 

• AccuII:1ulation stan date (i.e., dat,e waste is first added .to the 
container) . 

• Physical/health hazards (i.e., flammable/reactive). 

NOTE: Labels are obtained from the Local EC&HS Official. 

Ensure that all containers are nonleaking
J 
and properly sealed. 
Xl')''\{'(QC~\w<-

Leave 3 inches of head space in any hazardous waste drum 
containing liquid. 

( , 
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Hydrochloric Acid: 

Spill Control Measures 
(Wear GlovesY , 

'v-RbCCR\c' " ,', 9~' ' ' 

Small spills Ofdi1~ftf~~at~hi~~~(~ci~'~~be mopped up with 
-paper towels. Put the towels in a butket in the hood,' 
sprinkle with baking ,soda and gently'run ~ater into the 
bucket. Add a little more soda. Neutralization is complete 

;. 

wheh there are no more bubbles. The towels can be 
squeezed out and placed in the trash and the water in the 
bucketcan gO down the drain. Spills of concel1trated HCL 
on the floor of the hood can be neutralized with a little 
b~ng soda then mopped or rinsed into the sink. 
Calciumcarbonat~h1ay also be used for acid neutralization. 

'J iV\(L.\..:'\i) \c (.,\. \-:..\:~,) 

Ethanol/methanol: Small spills: wipe with paper towels, place in hood. Large 
spills (ie 200 ml) use spill control mats, follow directions on 
the package. kec \)\{' __ L",-,')~L(:C: 

Cadmium: Use spill control mats and immediately place in plastic bags . 
. Cadmium solutiohs '!lust ~Q!]~ . .alIQwedJO_lltyout to release 

':~I'n(~"~ ')l~'\\'- c0~:~~~~~,;~\~~,-~~~~c~f~~J~~~:~;:~:~" ~'-c',~-' '> ~ \}~\-'C'- \::~,,-,~l:) ChIC'! \JLl.t-

Sediment: Don I tallow sedi ment to dry out.-~· ~.c, L C>{\.1ut ') C()(\\t-'lLY\_,'~Y\ .. (!.I',_J~ 

Water samples: 

Wipe up very small spills (a few ml) with paper towels and 
take them to the dumpster before they dry out. For larger 
spills, scoop up as much material as possible and put it in the 
designated sediment waste drum. Wipe with a minimum 
number of paper to$els'--ah~'pu'fthem in' the drum. 

Wipe up with paper towels and put them immediately in the 
dumpster. Large spills should be contalned with spill mats. 

Notify the safety officer whenever there has been a spill ot a new waste has been 
produced. 

(8-1) 
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Notification of Hazards Associated with Work in this Facility 

o Polluted sediments and water. All samples are to be regarded as hazardous. Any 
one of them could contain pesticides, heavy metals, industrial pollutants and/or 
infectiousagents~ Wf-ar latex (~fdd~itiRW¥);~\<?xes, tyvek lab coat p.ndeye 
protection at all ti,mes. Operations~ich libe~atepolltltants and natually occurring 
cyanide and sulfide fumes' (press sieving, jar filling; subsampling, salinity 
adjustment) should be done in the hood or on carts in front of the hood. 
Don't allow s().mples to dry out on surfaces. This would liberate particles. 

o To avoid iDgestionof sall1ples or chemicals, there is no eating, drinking, or 
allowed in the lab. 

o Chemicals. Specific hazards will be conveyed in the Chemical Hygiene Plan. 
Protection detailed above for samples should also be used for chemicals. In 
,addition, chemical wastesshOllldnever be mixed in the same containers. 

(. 

(1 

o Glassware. Cuts from glass can be minimized by using nonbreakable containers for 
any operations that do not specifically require glass. All chipped or broken- e \! \ ':J: C ( (~;J.' 
glassware should be discarded immediately upon discovery. ' Put it in the designated 

broken glass,Gontainer, Handle glass very careftllly at all times, but especially when 
wearing gloves, and when reaching into dishbins full of soapy water and glassware. 
Always wear shoes and socks (no sandals) to protect your feet from flying pieces 
of glass that has been dropped. , 

~ \)C) ~,,\jt- VC ,Cj,) ,~',;>~L" C \..-1..4 \:t:\\ y\':':; . 

o Injuries due to improper lifting. This job requires lifting large carboys of seawater, C 1 

, boxes of glass»,are, coolers full of sediments, canoes, ,and other heavy gear. 
Whenever necessqry, ask for help with1ifting, Always lift with the back_~traight, 
allowing the musclys 9fthe 1~~2,_f!19..st of the w,?*. Never lift and twist in 
tl-£s'amemofion:-- -, -~,- ' '- -

o Exposure/sunburn: Wear, adequate clothing during fieldwork, including sunglasses. 
For winter, wear multiple layers. Wool is preferable to cotton (ie jeans) or down 
because wool is warm even when wet. Cotton wicks moisture to other clothing, 
resulting in a largyr wetted sllrface area., Bring a hat and gloves, in addition to the 
rubber gloves provided by the company. Bring a thermos along in the canoe with 
warm nonalcoholic drinks. For summer, carry drinking water to avoid 
dehydration. Have a longsleeved shirt and sunscreen available to protect against 
sunburn. 
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Notification of Hazards Associated with Work in this Facility 
continued 

o Hearing loss - exposure to the noise from fume hoods can result in a cumulative 
loss of hearing. If the hood is running for long periods of time, use the disposible 
earplugs stored under the center cabinet in the prep room. 

{Kj Sv...:..~,~"Y'\\'Y\\ (\~ 

o Drowning - There is no horseplafallowed when canoeing. Do not stand up in 
the boat. Do not wear waders when canoeing ac;ross the river channel, put them on 
after reaching shallowwater.' Life jackets must be worn at all times in the can04 
and while sieving (because of the possibility of stepping into a deep hole while' 
weighted down with waders). 

(9-2) 



Accident Reporting Procedure 

An accident is defined as an incidenl or event occurring at work or while on company 
business that caused or could have caused injury' to personnel and/or damage to 
equipment or facilities. 

OSHA and company policies require filing of written reports when certain injuries and 
damage occur. ' 

H..l.'S \; 

Person to whom accidents and unsafe situations sl.j;ould be reported: Diane MacBride 

To protect yourself, and insure that you would be eligible for Workers Compensation if 
complications develop from a seemingly minor injury, report all injuries. 

Employers are required by law to report all serious injuries that might involve 
Workers Comp to the appropriate agencies within 24 hours of first knowledge of the 
accident. 

Attached is a copy of of an OSHA accident reporting form that must be filed for certain 
types of injuries. Notice that it is necessary to report unsafe acts on the part of the 
employee as well as unsafe conditions. 

It is the responsibility of the employee not to engage in unsafe acts. 
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Exhibit 4-1. Supervisor'sA,ccident Investigation 
Report 
Instructions 

Part III-Accident Causes. Use the following lists in detenniningthe 
cause(s) of the accident. 

Selected Unsafe Acts-Personal Factors 

Making safety devices inoperable 

Failure to use guards provided 

Using defective equipment 

Servicing equipment in motion 

Failure to use proper tools or equipment 

Operating machinery or equipment at unsafe 
speed 

Failure to use personal protective equipment 

Operating without authority 

Lack of skill or knowledge 

Unsafe loading or placing 

Improper lifting, lowering, or carrying 

Taking unsafe position 

Unnecessary haste 

Influence of alcohol or drugs 

Physical limitation or mental attitude 

Selected Unsafe Conditions 

Inadequate guards or protection 

Defective tools or equipment 

Unsafe condition of machine 

Congested work area 

Poor housekeeping 

Unsafe floors, ramps, stairways, 
platfonns 

Improper material storage 

Inadequate warning system 

Fire or explosion hazards 

Hazardous atmosphere: gases, I 
dust, fumes, vapors 

Hazardous substances 

Inadequate ventilation 

Radiation exposures 

Excessive noise 

Inadequate illumination 
o Unaware of hazards 

Unsafe act of other 

o 



Exhibit 4-1. Supervisor's Accident Investigation 
Report 

Instructions for Parts III and IV are given on the following page. If more space is 
needed in completing the report, use additional pages. Complete and return this 
report to the toGal EC&HS Official no later than the next working day after the 
accident. 

Location: 

Part 1- General Infonnation 

Name of Injured: ___________ Division: 

Date of Accident: ___ Hour: __ am/pm Exact 
Location: ------
Name of Witness: Division: ---------- -~-------------

Part II-Description of Accident (Summarize the accident, providing 
specific detail.) 

Part III-Causes 0/ Accident (Determine the cause by analyzing all 
involved/actors, including those listed in the instructions.) 

A. Describe Any UnsafeActs: ____________________ _ 

( 

( 
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Exhibit 4-1. Supervisor's Accidenflnvestigation 
Report (continued) 

B. Describe Any UnsafeConditions: __ .....,.,..... __ ,.,--~....,.--,'o _____ _ 

. Part IV-Corrective Action Taken (Summarize actions taken and 
C, rer;ommendations made to prevent a similar accident or recurrence 

of the same accident. Before completing this section, study the 
steps identified in the instructions.) 

( 

If no actions have been taken, give the reason(s __________ _ 

o 

o 
Signatures: 

-----~~-~~ 

Supervisor - Local EC&HS Official 
o 

Date Report Prepared: _______ _ 



WRITIEN HAZARD COMMUNICATION 
PROGRAM· 

[ PURPOSE 

TO ENSURE. THAT TijE HAZARDS OF ALLCIIEMICALSAIU~ I~YALUATlm ANn 

IN.·ORMATION CONCERNING IJOTENTIAL IIEALTH ANI) PHYSICAL HAZARDS IS 

PASSED ON FROM CHEMI(:AL MANUFACTUlums, IMPORTERS AND DlSTRIIJUTORS 

TO EMPLOYERS AND THEIREMPI.OYEES. 

INFORMATION REQUIREMENTS 

EMPLOYERS MUST INFORM EMPLOYEES OF: 

REQUIREMENTS OF "THE HAZARD 

COMMUNICATION STANDARD. 

OPERATIONS IN THE WORKAREAWHERE 

HAZARDOUS SUBSTANCES ARE PRESI:NT. 

LOCATION AND AVAILABILITY OF THE 

WRITIENHAZARD COMMUNICATION 
PROGRAM. 

RIGHT TO PERSONALLY RECEIVE 

INFORMATION REGARDING HAZARDOUS 

SUBSTANCg.S TO WHICH THEY MAY BE 

EXPOsED. 

RIGHT FOR THEIR PHYSICIANOR BARGAINING 

AGENT TO RECEIVE INFORMATION REGARDING 

HAZARDOUS SUBSTANCES TO WHICH .THE 
. EMPLOYEE MAy I3E EXPOSED . 
. RIGHT AGAINST DISCHARGE OR O"THER 

DISCRIMINATION DUE TO THE EXERCISE OF 
THEIR RIGHTS. 

(I. 
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PROGRAM 

EMPLOYERS MUST HAVE A WRITTEN PROGRAM WHICH 

CONTAINS: 

1 ) SYSTEM OF LABELS OR OTHER FORMS OF 

WARNING 

2) MATERIAL SAFETY DA i A SHEET PROGRAM rJr~y)7 
3) EMPLOYEE TRAINING PROGRAM 

4) LIST OF HAZARDOUS SUBSTANCES IN THE 

WORKPLACE 

5} METHODS TO INFORM EMPLOYEES OF THE 

HAZARDS OF NON-ROUTINE TASKS 

6} METHODS TO INFORM CONTRACTORS OF 

HAZARDOUS SUBSTANCES TO WHICH THEY 

MAY BE EXPOSED. 

TRAINING REQUIREMENTS 

EMPLOYEES MUST BE TRAINED IN: 

• 

• 

EXPLANATION OF WHAT A MATERIAL 

SAFETY DATA SHEET IS. 

CONTENTS OF THE MSOS FOR ANY 

HAZARDOUS SUBS7ANCE TO WHICH THEY MAY 

BE EXPOSED. (\'Q\">\~\ ~\\\-\.S· 
ANY PHYSICAL OR HEALTH HAZARDS 

ASSOCIATED WIT;-: THE USE OF A HAZARDOUS 

SUBSTANCE. 

PROPER HAND~l>;G PRECAUTIONS . 

NECESSARY PEr.SCNAL PROTECTIVE 

EQUIPMENT. 

PRECAUTIONS TO MINIMIZE EXPOSURE TO 

HAZARDOUS S1..J2::TANCES. 

EMERGENCY PRC':cDURES FOR FlRES, SPIlLS. 

PROPER DISPCS.t..L PRCCEDURES. 

FIRST AID PRCCEDURES. 

METHODS AND OBSERVATIONS THAT MAY BE 

USED TO DETECT ~E PRES8'JCE OR RELEASE 

OF A HAZARDC1JS SUBSTANCE IN THE WORK 

AREA. 

DETAILS OF ;;-.:::: ~.Q;RD COMMUNICATION 

PROGRAM Fe::: '::''''::=:, i=ACllITY. 

/ 
\,:' 



ADVANCCD TECHHOtOOY ANO"NALYSI5 SEe TOIl __ -.:._ ............. ____________ ........ 

I EXCEPTIONS 

MATERIAL EXCEP1]ONS 

• EPA REGULATED HAZARQOUS WASTE 

• TOBACCO OR TOllACCOPRODUCTS 

• WOOD OR WOOD PRODUCTS 

• ARTICLES THAT DO NOT ImLEASE A HAZARDOUS CHEMICAL UNDER 
NORMAL CONDITIONS tw USE «(;.~ .. NUTS, nOLTS, ETC.) 

• FOOD, DRUGS, COSMETICS AND ALCOHOL 

• CONSUMER PRODUCTS ANO (DURATION AND FREQUENCY OF EXPOSURE 
MUST BE GREATER mAN THAT S:XPERIENCEUUY CONSUMERS) 

LABELING EXCEPTIONS 

• FlfRA PESTICIDES 

• DISTILLED SPIRITS REGULATED UY AIf 

CONSUMER PRODUCTS REGULATED BY CPSC 
?\A. 
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r ADVANCED TECHNOtOGY AND ANALYSIS SE.-CT_On ________ --, 

. I DEFINITIONS I t~:-:v:£~:~::: 
HEAc'THHAZARD ~ A CHEMiCAL FOR wlllcn TIIERE IS 

, ... 'StATISTlCALLY SIGNiFICANT EVIDENCE FROM AT LI~AST ONE scmNTIFIC 
STUDY D~MONSTRATING TIIAT ACUTE OR CHRONIC EI:FECTSMAY OCCUR IN 
EXPOSED E~PLOYEES. INCLUDES: I) CAnCINOGENS, 2) TOXIC/HI<1I1LY 
~OXI~ AGENTS, 3).RE.PROf}UCTIVE TOXINS, 4) lItRITANTS,S) CORROSIVES, 
6) SENSITIZERS,') m~"ATOTOXINS, X) NEPIII~OT()XINS, 9) NEURONl'C)XINS, 
lO)HEMATOPOEITIC AGENTS. 

PHYSICAL I:IA~ZARD-
CHEMICAL THAT IS A l) COMnUSTIBLE LIQUID, 2) COMPRESSED GAS, 
3) EXPLOSIVE 4) FLAMMABLE, 5) AN OHGANIC ItEROXIDE, 6) OXIDIZER. 
7) PYROPHORIC, 8) UNSTABLE (REACTIVE) OR 'J) WATER-REACTIVE. 

TEMPERATURE 

IN GENERAl, MATERIALS ~:-iA TARE HEATED ARE 

MORE HAZARDOUS. 

HOT ACIDS AND CAUST:(:3 ·HILL CAUSEMORESKIN 

DAMAGE OR BURNS TH.';i~ i:= iHEY WERE GOOL 

LIQUIDS GIVE OFF MOR= '-j:' PORS AT HIGHER 

TEMPERATURES. 

FLAMMABLES ARE MORE l..iKE .. Y TO CATCH FIRE OR 

EXPLODE AS THE TEMF:::? .. ; TURE IS RAISED. 

KEY·?IJ1NT 

MORE CARE AND CONTt=,C:" \1qST. BE USED WHE;N 

WORKING WITH OR AP'=',;,"~:; HOT SUBSTANOES', 



OJ' .. ' Ut;~. ___ .. • ~ 

(ij) "Gas .. flammable" means: 
(A) A gas thaLat ambient 

temperature and pressure. forms a 
flammable mixture with air at u 
concentration of 13 percent by volume 
or less:.or 

(D) A gas thaI. at ambient temperature 
anG pressure. forms a ra·nge of 
flimmabk mixtures withuir wider than 
12 percent by volume. regardless of the 
lo ..... er limit. 

(iii) "Liquid. flammable" means any 
liquid having a flashpoint below 100 OF 
(3i.8 eC). except any mixture having 
components with flashpoints of 100 OF 
(3i.8°C) or higher. the total of ",·hich 
make up 99 percent Or mote of the tollli 
volume of the mixture. 

(iv) "Solid. flammable" means a solid. 
other thon a blasting agent or explosive 
as defined in f 1910.109(a). that is liable· 
to cause fire through friction. absorption 
of moisture. spontaneous chemical 
change. or retained heat from 
manufacturing or processing. or which 
ca;1 be ignited readily and when ignited 
burns so Vigorously and persistently as 
to create a serious hazard. A chemical 
shall be considered to be a flammable 
solid if. when tested b" the method 
described in 16 crn 1500.4';. it ignites 
and burns with a self-sustained flame at 
a rate greater than one-tenth of an inch 
per second along its major axis. 

.. Fiashpoint "means the minimum 
temperature at which a liquid gives off a 
\'apor in sufficient concentration to 
isr:.ite when tes.ted as Jpllows: 

(i) TagliabueCIOsedTester (See 
American National Standard M·ethodof 
Tes: for Flash Point by Tag Closed 
Tester. Zll.2~1979 (ASTM D 56-79))-for 
iiquids with a viscositv of less than 45 
Sayoolt Universal Sec'onds (SUS) at 
:OC 'F (3i.S eC). that do not contain 
suspended solids and do not have a 
tendency to forma surface film under 
!2St: o!' 

(ii) Pensky-Martens Closed Tester (see 
.':"merican Nati.onal Standard Me.thod of 
Tes~ ior Flash Point bv Penskv-Martens 
~~o,!:;d ~esl,er:Z:1.1.i-i979 (ASTMD 9.3-
-)J'!or hqUld~wltha'visccsity equal to 

::: Fei:le!'; than'45 SUS a! 100°F 
3~:3, 'C). b,rthatconiain suspended ._ .. _- -_ ..... , . -

"Combustible liquid" means any . 
liquid having a flashpoint at. or above 

.~OO eF. (37.8eq),btiJbelo~': ~OO OF (93.3 
C), excep,t any mi,xture ijaVing 
corhponeIlt~~ith flashpoi,nts of 200 OF 
(93.3 -t;l.or higpcr, thr;totaJ volume of 
whichthake up99p~rcent or more of the 
total volume of the mixture. 
"CQmpr~ssed gas" means: 
(i) A gas or mixture of gases having. in 

a container. an absolute pressure 
exceeding 40 psi at 70 op·{2.!j ·C): or 

(ii) A gas or inixture of gases having. 
ina container. an abl>o)utepressure 
exceeding 104 psi ,at 130 -P (54.4 0C) 
regardless of the pressure at 70 OF {21.1 
.C): or 

(iii) A liquid having a vapor pressur.e 
exceeding 40 psi at 100 OF (3i.8 eC) as 
determined by ASTM D-323-iZ, 

"Designated area" means an area 
which rna" be used for work with 
"select ca~cinogens." reproductive 
toxins or substances which have a high 
degree of acute toxicity. A designated 
area rna" be the entire laboraton'. an 
area of a laboraton' or a device such as 
a laboratory hood.· . 

"Emergency" means any occurrence 
such as, but not limited to. equipment 
flJilur~. rupture of containers or failure 
of control equipment which results in an 
uncontrolled reJease of a hazardous 
chemical into the workplace. 

"Emf]lovee" means an individual 
employecl~'in a laboratory workplace 
who mtiy:be exposed to hazardous 
chemicals in the course of his or her 
assignments. 

::.§xplosh'e" means a chemical that 
qause:Sq sudden. almost instantaneous 
release of pressure. gas. and heat when 
subjected to sudden shock. pressure. or 
high temperature. . 

"F/ammabJe" means a chemical that 
falls into on.e of the foJ)owin~ categories: 

( " .. , I f' bJ .. I) /'leroso .. lam:na f! means an 
3croso) that. when iested by the mcthod 
describec;l in '16 CFR :50U.45. yields a 
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FLAMMABLES 

FIRE TRIANGLE: 

CONTROL TH.E HAZARO BY: 

A. LIMITING AMOUNT OF B.!fl. IN AREA 

• 

• 

LIMIT STORAGE OF FlAMMABLES TO THE 

SMALLEST AMOUNT NEEDED. 

USE SAFETY qANS AND SAFElY CABINETS . 

USE SAFETY CANS OR COVERED WASTE CANS .. 

a LIMITING SOURCES OF I~NITION 

• DONaT SMOKE !N AREAS WHERE 

FlAMMABLES AFE USED OR STORED. 

• AVOID CREATING SPARKS OR STATIC 

ELECTRICIIY (AL'NAYS GROUND AND BOND. 

CONTAINERS USeD TO TRANSFER 

FLAMMA8LESi. 

• USE NON-SPARKING TOOLS. 

• DONaT USE =LEC~ICAL EQUIPMENT WHICH IS 

NOT EXPLOSION-PROOF AROl,JND FLAMMABLES. 

NEVER ENTER A FLAMMABLE VAPOR A nAOSPHERE. 

KNOW ABOUT SPIll. CONTROL :-'1E:HODS AND EMERGENCY 

PLANS. 

J 
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CORROSIVES 

STRONG ACIDS AND BASES,WILL CAU$E SERIOUS SKIN 

AND EYE BURNS IN LESS THAN ONE MINUTE. USE OF 

PROPER PROTECTION; GLOVES, GOGGLES, SPlASH 

SHIELDS, APRONS, BOOTS, ETC. IS ESSENTIAL 

WHEN USING CORROSIVES, A 9AFETY SHOWER AND 

EYEWASH MUST BE NEARBY, KNOW WHERE !HIS 

EQUIPMENT IS AND KEEP ACCESS TO IT CLEAR AT ALL 
TIMES. 

IF IT GETS ON YOUR SKIN, FLUSH IT WITH LARGE 

QUANTITIES OF CLEAN WATER FOR SEVE;RALMINUIES. 

REMOVEGONTAMINATED CLOTHING AND SHOEs. 

IF IT GETS IN YOUR EYES, FLUSH THEM IMMEDIATELY 

WITH CLEAN WATERFOR AT LEAST15 MINUTES. 

REPORT A!..I. CONTACTS WITH CORROSIVES TO YOUR 

SUPERVISORANDIOR NURSE. 

KEY POINT 
USE ALLPROiECTlVE EQUIPMENT TO PREVENT 

EXPOSURE TO CORROSIVES. 

( 

J 

Ci . 

( 

(. 

c 

(, 



( 

o( 

c 

( 

o 

.C: 

() 

o 

o 

_._ ...... __ . . ~.-." ... r 

"Qrganic peroxide" means an organic 
compound that contains the bivalent 
-a-a-structure and which mav be 
considered to be a structural deri~ative 
of hydrogen peroxide where one or both 
of the hydrogen atoms has been 
replaced by an orgAnic radical. 

"Oxidizer" means a chemical other 
than a blasting agent or e~plosive as 
defined in § 1910.109(a).that initiates or 
promotes combustion in other materials. 
thereby causing fire either of-itself or 
through the release of oxygen or other 
gases. 

"Physical hazard" means a chemical 
for which there is scientificallv valid 
evidence that it is a combustible liquid. 
a compressed gas. explosive. flammable. 
an organic peroxide. an oxidizer. 
pyrophoric. unstable (reactive) or water
reactive. 

"Pratective laboratory practices and 
equipment" means those laboratory 
procedures. practices and .equipment 
accepted by laboratory health and 
safety experts aseifective. or that the 
employer can show to be effective. in 
minimizing the potential for employee 
exposure to hazardous chemicals. 

"Reproductive toxins" means 
chemicals which affectthe reproductive 
capabilities including chromosomal 
damage (mutations) anci effects on 
fetuses (teratogenesis) 

"Seiect carcinogen" means any 
substance which meets one of the 
following. criteria: 

(iJ It is re~ulated by OSHA as a 
carcinogen: or 

(iiJ 11 is listed under the category. 
"known to be carcinogens." in the 
Annual Report on Carcinogens 
published by the NatiotlalToxicology 
Prop:-a.m (~'FPl (latest edi~ion): or 

(iii) 11 is iisted under Group 1 
("carcinogenic to humans") b~' the 
International Agency for Research on 
Cancer J\·lonographs (IARC) (Iate~l 
editions): or 

(h') 1t is )i~tec in either Group 2A or 
::?B b~' l.:..RC 0: unq~,t the category. 
"reason3 bk cntlciD? t~C \0 be 

carcinogens" by l\'TP. and causes 
sta tislically significant tumor incidence 
in experimental animals in accordance 
with an\' of the following criteria: 

(A)A~fter inhalation exposure of 6-7 
hours perday. 5 days per week. for a 
significant portion of a lifetime to 
dosages of less than 10 mg/m:l; 

(9) Aften:epeated skin application of . 
less than 300. (mg/kg of body weight) per· 
week: or . 

(C) After oral dosages of less than 50 
mg/kg of body weight per day. 

_"Unstoble (reaclil'ej" means a 
chemical wnich is the pure state. or as i 

produced or transported. will vigorously· 
polymerize. decompose. condense. or I 

will become self-reactive under I 
conditions of shocks. pressure or 
temperature. 

"l1'oter-reactive" means a chemical 
thaI reacts with water to release a gas 
that is either flammable or presents a 
health hazard. 

(c) Permissible exposure limits. For 
laboratory uses of OSHA regulated 
substances. the employer shall assure , 
that laboratory employees' exposures to . 
such substances do not exceed the . 
permissjble exposure limits specified in 
29 crn part 1910. subpart Z. 

j 



TOXIC CHEMICALS 

KEY POINTS: 

, , 

EXPOSURE TO TOXIC MATERIAL5' CAN OCCUR 

, THROUGH ALL ROUTES IN THE BODY. 

MATERIALS THAT ARE TOXIC MAY ALSO HAVE 

OTHER HAZARDOUS PROPERTIES, ,SUCH AS 

CORROSIVE, FLAMMABLE OR EXPLOSIVE. ' 

THE MORE TOXIC THE CHEMICAL OR MATERIAL, THE 

BETTER THE PROTECTION MU$T BE. . 

HOW EXPOSURES OCCUR' 
(ROUTES OF EXPOSURE) 

INHALATION 

(BREATHING) 

BREATHING DUSTS, GASES AND VAPORS CAN BE 

LESSENED BY USING EXHAUST VENTILATION, SUCH AS 

FUME HOODS; OR BY VACCUUMING DUSTS ANO POWDERS 

OR USING A DAMP MOP OR CLOTH FOR CLEANING UP 

POVVDERS. 

INGESTION 

(EATING) 

NEVER EAT, DRINK SMOKE OR APPLY MAKE·UP IN 

AREAS WHERE HAZARDOUS OR TOXIC MATERIA~SARE 

USED. 

SKIN ABSORPTION 

MANY GASES, UQUIDS AND MOST POWDERS CAN BE 

TAKEN INTO THE BODY THROUGH UNBROK~ SKIN. 

WEAR GLOVES, APRONS, LAB COATS AND OTHER 

(I 
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TOXICITY -

TOXICITY 
VS. 

HAZARD 

REFERS TOTHE ABILITY OF MATERIAL TO 
PRODUCE HARM. 

HAZARD - IS THE CHANCE THAT A MATERIAL WILL 

CAUSE INJURY OR HARM IF YOU ARE EXPOSED 

TO IT. 

EXAMPLE 

A SHEET OF ASBESTOS HAS NO HAZARD UNLESS THE 

SHEET.lS SAWED OR BROKEN UP THEREBY RELEASING 

ASBESTOS FIBER AND DUST. 

KEY POINT 

REDUCE OR ELIMINATE THE HAZARD BY USING 

PROTECTIVE EQUIPMENT, EXHAUSTVENTILATION OR 

OTHER MEANS OF CONTRCL ALSO PLAN AND PREPARE 

FOR EMERGENCIES AND SPILLS IN ADVANCE. 

/ 
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KEY POINTS: 

ALWAYS CHAIN FULL AND EMPTYCYUNDERS. 

STORE AWAY FROM SOURCES OF HEAT 

WHEN OPENING VALVE, DO NOT STAND IN FRONT 

OFTHEGAUGES ~{\~\('Oj~~.·-h'>D 

OXYGEN AND FUEL GAS CYUNDERS MUST BE 

STORED SEPARATELY 

ALWAYS LEAVE THE CAP ON THE GAS CYLINDER 

WHEN ITS NOT IN USE 

DO NOT MOVE CYUNDERS UNLESS THEY ARE 

CHAINED TO THE CART 
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Hazard: Communication Plan 
Labelling 

Person Designated to label chemicals in house and assure that any material being 
shipped from here is labelled : Diane MacBride' 

Description of our Labelllngsystem: 

We will be using stick-on labels with pictorials, to designate hazards and personal 
protective equipment. All chemicals, whether purchased,'preparedhere, or purchased 
alsewhere and carried into this facility, must be label1€d as follows: 

1. One the top line, write the name of the chemical as it is designated on the MSDS 0 

2. With a waterproof marker, fIll in the numericil rating for health, flammability, 
and reactivity. This information can be found on the MSDS or on the label of 
the original container, in the case of material being repackaged. 

3. The same sources should be consulted for specific hazards and for personal 
protective gear. Small symbols can be found on the R.T.K. pictorial pad to 

stick in the boxes on the bottom of the label. If there is no symbol available, 
write the item (lab coat, fume hood) in the box with a waterproof marker. 

Alternative methods for labelling: 

Samples may be numerically labelled using tape. They will not have the hazard 
information on eachtest chamber or jar; but all samples are tobe regarded ~s 
hazardous,and can only be handled according to posted personal protective measures. 

Chemicals which are 'purchased and have text (paragrn,ph fonn)labels need not be 
relabelled with the numerical/pictorial system, as l~ng as,thellcizards are stated on the 
label. ..... ....... ..... 

I. 
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LABELS AND OTHER FORMS OF WARNING 

EACH CONTAINER OF HAZARDOUS SUBSTANCES IN THE 

. WORKPLACE MUST BETAGGEQ.Q)R MA,RKED WITH: 

A) THE IDENTITY OF rHE HAZARDOUS 

SUBSTANCES IN TH,E CONTAINER AND 

B) APPROPRIATEHAZARD WARNINGS 

HAZARD WARNING - ANY WORDS, PICTURI;.S, . 

SYMBOLS OR COMBINATION WHICH CONVEYS THE 

HEA.LTH AND PHYSICAL HAZARDS OF THE CONTENTS OF 

THE CONTAINER. 

LAEELING 

KEY POINTS: 

ALWAYS LABEL THE 3E.':"'KEi=\. FLASK OR SAFETY CAN, 
,. , '" 

ETC., WHICH YOU ARE',I/ORKING WITH. 

DON'T THINK THAT A C:~=1·.1ICAL IS SAFE JUST BECAUSE 

THERE ARE NO WARN:7'~GS6RSTATEMENTSOFHAZA~D 

ON THE LABEL 

WORD~TO WATCH FOR: 

WHEN YOUSEETHET2:='M FL.\MMABLE OR EXTREMELY 

FLAMMABLE,ITMEANS THAT "n-lij.;MATERIAL CAN'CATCH 

FIRE OR EXPLODE VE:='Y S';SIL Y·; , .. . :,'" ; 

THE PHffiAse SKINIR:;lTATI<DN OR.AVOID.CQNTAOT WITH 
. . 

·.·SK}rN't.I1taANS(THATTH~MATEIRIALMAVPAUSEfSKIN. 
;~AMA~~t ...... '.' . , '.' .' .' ..... . 
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THE WORD OXIDANT OR TIiE WORDS OXIDIZING AGENT 

USUALLY MEANS THAT THE CHEMICAL READILY REACTS 

WITH OTHER MATERIALS. WHEN AN OXIDIZING AGENT . 

COMES IN CONTACT WITH COMBUSTIBLE MATERIALS, 

THESE MATERIALS MAY BURN OR EXPLODE, SOMETIMES 

EVEN WITHOUT A SOURCE OF IGNITlON. 

THE PHRASE HARMFUL IF INHALED OR DO NOT BREATHE 

VAPOR MEANS THAT YOU SHOULD NOT BREATHE THE 

GAS, VAPOR ORDUST. 

THE PHRASE KEEP AWAY FROM HEAT AND OPEN FLAME 

MEANS THAT YOU SHOULD NOT USE THIS CHEMICAL 

WITHIN 25 FEET OF SOURCES OF IGNITION. 

THE PHRASE KEEP CONTAINER CLOSED USUALLY MEANS 

THAT THE CHEMICAL WILL QUICKLY VAPORIZE. IT COULD 

CAUSE HIGH CONCENTRATIONS OF VAPOR IN THE AIR 

AND THE AIR WOULD BE EXPLOSIVE, FLAMMABLE OR 

POISONOUS. 

STORAGE 

STORAGE 

ISOLATE INCOMPATIBLE CHEMICALS 

(SEE ATTACHED GUIDELINE FOR INCOMPATIBLES) 

USE STRONG, WELL CONSTRUCTED SHELVING FOR 

CHEMICALS (SPILL TRAYS FOR LIQUIDS). USE SPECIAL 

SAFETY CABINETS FOR FLAMMABLES, CORROSIVES AND 

OXIDIZERS. 

DISPOSE OF OFF-SPEC. OUT-OF-DATE OR NO LONGER 

USED CHEMICALS. 

ENSURE ALL CONTAINERS ARE PROPERLY LABELED. 
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Other Measures to Minimize Exposure to Hazardous Materials 

o Lab coats, gloves and other protective gear are not to be worn in the offices or 
restroom. 

o No food or beverages are to be stored in the refrigerators designated for samples, 
and no sampl~s or chemicals are to be stored in the refrigerator in the front office 
designated for food. 

o No dishwashing in the lab sinks. 

o Red-taped equipment such as pens, pencils. scissors, may not leave the lab areas. 
Any clean office equipment which is accidentally carried into the lab may not be 
returned to the office. It must be marked with red tape and used henceforth only 
in the lab. 

o Gloves, labcoat and eye protection. at J. minimum, must be worn for all lab 
operations in this building, and should also be worn for any operations in the 
main lab which involve handling any sedi ments, including work with reference 
and holding sediments. 

o Always wash your hands with soap and ".\'ater before leaving the lab. 



Employee Responsibilities for Handling Wastes 

1. Notify the Local EC&HS Official of all spent or excess hazardous 
matetial and ha.zar4ous waste., 

2. Do not store incampatible wastes in the same container. ' The 
following is a partial list of waste streams that must not be stored 
in the same container because of incompatibilities and/or 
disposal/recycling requirements: 

• Oils (vacuum pump) 

• Flammable liquids (isopropyl alcohol. ethanol. kerosene. methyl 
ethyl' kc;tpne, acetone) 

• Halogenated solvents (methylene chloride, 1,1.1-
tricholoroethane) 

• Oxidizers (>40%' nitric acid, potassium nitrate. ammonium 
nitrate)" ' 

• Poisons (phenol, mercury) 

• Organic acids (acetic acid, fonnic acid) 

• Inorganic acids (hydrochloric acid, sulfUric acid, hydrofluoric 
acid). 

NOTE: Funher segregation within the above waste streams 
may be required because of chemical incompatibilities. If 
uncertain as to container and storage requirements. contact 
your Local EC&HS Official. 

3. Label containers with the following infonnation: 

• 'The words "Hazardous Waste" 

• Contents (i.e .• isopropyl alcohol solution) 

• Accumulation stan date (Le., date waste is first added to the 
container) 

• Physical/health hazards (i.e .• flammable/reactive). 

NOTE: Labels arc obtained from the Local EC&HS Official. 

4. Ensure that all contfliners are nonleaking and properly sealed. 

5. Leave 3 inches of head space in any hazardous waste drum 
containing liquid. 

Each addition of waste must be signed into the appropriate hazardous waste log 
provided by the safety officer. Write the date, the amount of material (in the 
appropriate units, usually milliliters for chemicals, liters for sediment and water 
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.. CHEMICAL HYGIENE PLAN" REQUIRES: 

1. A COMPREHENSIVE PLAN TO I~PLEMENT PRACTICES 
THAT W1LL MINIMIZE EXPOSURES TO HAZARDOUS 
CHEMICALS. . . 

\ 

2. EMPLOYEE EXPOSURE TO OSHA REGULATED SUBSTANCES 
TO NOT EXCEED THE PELS" 29 CFR 1910, SUBPART Z. 

3. EMPLOYERS TO DETERMINE THE CHEMICAL EXPOSURE 
LEVELS TO THEIR EMPLOYEES. 

(A) MONITOR EXPOSURES TO REGULATED SUBSTANCE 
STANDARDS, IF THERE IS A REASON TO BELIEVE 
EXPOSURE LEVELS ROUTINELY EXCEED THE ACTION 
LEVEL OR PEL. 

(B) 

(C) 

EXCEEDING THE ACTION LEVEL OR PEL MUST 
RESULT WITH MONITORING AND MEDICAL 
SURVEILLANCE AS PRESCRIBED IN THE RELEVANT 
STANDARD UNTIL EXPOSURE LEVELS ARE REDUCED 
TOORBELO\V THE STANDARD OR THE HAZARDOUS 
MATERIAL IS NO LONGER USED IN THE SAME 
PROCEDURE. 

EMPLOYEES NIUST BE NOTIFIED OF THE 
MONITORINGRESUL TS WITHIN FIFTEEN (15) DAYS 
AFTER RECEIPT OF . THE INFORMATION. 
INFORMATIO?\ ~tAY BE INDIVIDUALLY GIVEN TO 
THE EMPLO YE~ OR POSTED. 

4. EMPLOYEES M'C ST BE GIVEN INFORMATION AND 
TRAINING. FOR THESE NEW GUIDELINES. ALSO, WHEN: 

(A ) INITIALLY AS31G~ED TO A WORK AREA. 

(B) PRIOR TO ASSIGNMENT INVOLVING NEW 
EXPOSURES. 

5. EMPLOYEE INFOR;,lA TION AND TRAINING MUST INCLUDE: 

(A) THECONTE~7S0F THE "LABORATORY STANDARD" 
AND APPENDICZS. 

(B) THE LOCAT:ON AND AVAILABILITY OF THE 
"CHEMICAL HYGIENE PLAN". MUST INCLUDE 
COMPANY LABORATORY SAFETY POLICIES. 
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THE PELS FOR, OSHA::REGULATED SUBSTANCES OR 
REtOMMENDED EXPOSURE LIMITS FOR OTHER 
HAZARDOUS CHEMICALS, IF NOT IN OSHA 
STANDARD. 

(D) THE SIGNS AND SYMP,tOMS ASSOCIATED WITH THEIR 
HAZAR[)OUS MATERIAL EXPOSURES. 

(E) THE LOCAJ'ION'OF MSDSAND OTHER REFERENCE C 

(F) 

MATERIAL FOR THE SAFE HANDLING, STORAGE, AND 
DISPOSAL OF HAZARDOUS MATERIAL. 

METHODS TO DETECT· THE PRESENCE OR RELEASE OF 
HAZARDOUS ,MATERIALS. ' 

(G) PHYSICAL AND HEALTH HAZARDS FOR HAZARDOUS 

(H) 

MA TERIAt.S. 

MEASURE~EMPLOYEES MAY USE TO PROTECT 
THEMSELVES FROM HAZARDOUS MATERIALS. MAY 
INCLUDE: ' 

(1) WORK PRACTICES 
(2) EMERGENCY PROCEDURES 
(3) PPE f&~'lMt.L Vkltrttu<- ~ir"-t-

" 6. EMPLOYERS TO PROVIDE EMPLOYEES WITH MEDICAL 
ATTENTION AND EXAMINATIONS, AS WELL AS FOLLOW· 

./ UP EXAMINATIONS AS DETERMINED BY THE TREATING 
PHYSICIAN, WHEN: 

CA) AN EMPLOYEE HAS SIGNS OR SYMPTOMS 
ASSOCIA TED WITH A HAZARDOUS MATERIAL 
EXPOSURE. 

(B) MONITORING EX:pOSURE LEVEL ROUTINELY 
EXCEEDS THE ACTION LEVEL (PEL) FOR AN OSHA 
REGULATED SUBSTANCE, -lrHICH HAS MEDICAL 
SURVEILLANCE' REQUIREMENTS. 

(C) AN ACCIDENT OCCURS WHJCH MAY HAVE RESULTED 
WITH HAZARDOUS MA TEIHAL EXPOSURE. 

c· 
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7. MEDICAL EXAMINATION/CONSULTATIONS MUST BE: 

(A) PERFORMED BY OR UNDER THE DIRECTION OF A 
-LICENSED PHYSICIAN. 

(B) PROVIDED WITHOUT EMPLOYEE COST, LOSS OF PAY, 
AND AT A REASONABLE TIME AND LOCATION. 

8. INFORMATION GIVEN TO THE TREATING PHYSICIAN FOR A 
POSSIBLE EMPLOYEE EXPOSURE SHOULD INCLUDE: 

(A) IDENTITY OF HAZARDOUS MATERIALS. 

(B) . CONDITION DESCRIPTION DURING EXPOSURE. 

(C) EMPLOYEE SIGNS/SYMPTOMS DESCRIPTION. 

( 



(A) MSDS ARE MAINTAINED AND READILY AVAILABLE 
TO EMPLOYEES. 

(B) HAZARDOUS MATERIAL LABELS ARE INTACT FOR 
INCOMING CONTAINERS. 

(C) EMPLOYEES RECEIVE INFORMATION AND TRAINING 
FOR HAZARDOUS MATERIAL PRODUCED IN·HOUSE. 

(D) HAZARDOUS MATERIALS PRODUCED AND USED IN 
THE LABORATORY FOLLOW THIS STANDARD. 

(, . 

( 

(E) HAZARDOUS MATERIALS PRODUCED AND USED () 
OUTSIDE THE LABORATORY MUST COMPLY WITH 
HCS. 

(F) HAZARDOUS MA TERIAL BY ·PRODUCTS WITH 
UNKNO'VN COMPOSITION SHOULD BE ASSUMED 
HAZARDOUS AND FOLLOW THE CHP. 

12.PPE 

(A) PROVIDED AT NO COST TO THE EMPLOYEE. 

(B) COMPLY WITH THE RESPIRATORY PROTECTION 
STANDARD, 29 CFR 1910.134. 
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(E) CRITERIA TO REQUIRE PRIOR APPRO V AL FOR 
SPECIFIC TYPES OF OPERATIONS. k 

14. EXHAUST HOODS ARE FUNCTIONING PROPERLY. 

15. DESIGNATION OF A . CHEMICAL HYGIENE OFFICER 
RESPONSmLE FOR THE CHP.· 

16. PROVISIONS FOR ADDITIONAL EMPLOYEE PROTECTION 
PROM EXtREMELY HAZARDOUS. MATERIALS (E.G., 
SPECIFIC CARCINOGENS, REPRODUCTIVE TOXINS, HIGH 
DEGREE OF ACUTELY TOXIC SUBSTANCES) BY 
PROVIDING: 

(A) DESIGNATED AREA(S) OF USE. 

(B) CONTAINMENT EQUIPMENT (E.G., EXHAUST HOODS, 
GLOVE BOXES) 

(C) PROCEDURES FOR HAZARDOUS MATERIAL WASTE 
REMOVAL. 

(D) DECONTAMINATIO~ PROCEDURES. 

* Criteria to require prior approval: Prior approval and written application will be 
. required by the saftety officer any time a new chemical is to be brought into the facility 

(either by purchase of new materials or hand carrying them from another location). 
The safety officer must also be notified any time waste is being generated. 



Chemical Hygiene Plan 

Certain material called for in the Chemical Hygiene plan has been convered in other 
sections of the employee training. These include, emergency procedures to summon 
help, spill prevention and management, wastehandling, first aid,personal protection 
methods. 

The person designated to write and convey the Chemical Hygiene plan, as well ot,her 
employee orientation plans is Diane MacBride: The Chemical Hygiene plan,as wen as 
other employee oriehtation materials will be keptih the bottom drawer of the filing 
cabin~t by the door between the wet lab and the front office. 

Monitoring methods foi hazardous chemicals used in this facility: SAlC will provide us 
with formaldehyde monitoring badges to be used on a day when we are picking 
preserved samples, since this activity should represent our maximum exposure to 
formalin. 

Exposure to alcohols and hydrochloric acid will be limited by performing operations 
with these chemical only in the fume hood. These chemicals will ther;efore only be 
monitored by odor. 

Operations that might result in liberation of Cadmium aerosols (preparing solutions, 
renewing chambers) will be limited to the fume hood. This materi3.l will not be 
monitored at present, except as below. 

Methods to detect the release of hazardous material: 

Samples, Cadmium: Visual. Check for puddles around waste drums, exposure 
chambers and stored sample materials. 

Hydrochloric acid, formalin and ethanol all have distinctive odors. If any 
identifiable or unidentified chemical odor is detected, contact 
the safety officer immediately. 

The PELS for the chemicals that we use have been discussed during training on MSDS 
and are tabulated below: 

Hydrochloric Acid -- 5 ppm 
Formaldehyde -- 1 ppm ( a probable carcinogen) 
Ethanol 
Cadmium -- 0.2 mg/ cubic meter ( a probable carcinogen) 

The physical and health hazards fpr the chemicals above have been discussed in the 
course of MSDS training. 
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speCial Hazards Associated with Nonroutine Tasks 

Occasioll,ally, We wiU'be asked to do chemical analyses on our samples as part of 
specific contracts. In.these cases, the persons doing theanalyseswiU be trained with 
written SOP;s{staridard operating procedures) which will identify hazards and 
designate ~e methods for handling and disposing of chemicals. Other personel will be 
alerted 3.$ to the location(s) and hazards of the reagentS and procedures. 
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ensunnf! Ihatthcir ~tandllrds are lItleasl 
as effective as Ihe Federal standord. 

The 25 Stales with their own OSHA-
'pproved occupational safelY lind 
::alth plans must odopt 8 comparable 

,tandard within six months of 
publication of a final rule. The Stllies 
are: Alaska. Arizona. California. 
Connecticut. Hawaii. Indiana; Iowa. 
Kentucky. Maryland. Michigan. 
Minnesota. Nevada. New Mexico. New 
York. North Carolina. Oregon. Puerto 
Rico. South Cllfolina. Tennessee. Wah. 
Vermont. Virginia, Virgin Islands. 
Washington. Wyoming. For'NewYbrk 
and Connecticut. plans cover only state 
and local government employees. Until 
such time as a State standard is 
promulgated. Federal OSHA will 
provide interim enforcement assistance. 
as appropriate. in these States. 

VlJl. Authority and Signature 

This document was prepared under 
the direction of Gerard F. Scannell. 
Assistant Secretarv of Labor for 
Occupational Safeiy and Health. U.S. 
Department of Labor. 200 Constitution 
Avenue l':W .. Washington. DC 20:!10. 
Pursuant to sections 6(b) and 8[c) and 
8(g)(2) of the Act. OSHA hereby amends 
29 eFR part 1910 by adding a new 
§ 1910.1450 as set forth below. 

Lisl of Subjects in 29 CFR Part 1910 

Laboratories. Occupational safety and 
health. 

Signee al Washinglon. DC. this Z2nd da)' of 
January 1990. 
Gerard F. Scannell. 

Assistan: Secretary jor Occupational Safetr 
one Health. 

Part 1910 of titie 29 of the Code of 
Federal Reglllatior: (CFR) is hereby 
amended as follows: 

PART 1910-0CCUPATIONAL SAFETY 
AND HEALTH STANDARDS 

1. The authority citation for part 1910. 
subparl Z is amended by adding the 
iojiowing cilation at the ene!. (Citation 
which precedes asterisk indicates 
genera; rulemaking authority.) 

Authorit\·: Sees, 6 and B. Occu'Jational 
Safely ?:'::i·Healtr. .'\CI.:!fJ C.S.c.· 655. 65i: 
Secreillry oj Labor's Orciers ~e~. :Z-71 (36 FR 
S75.;). 0.-7£, t.;: FR Z5059). c: P-B3 (48 FR 
35~361· a~ applicable: and 29 CFR par: 1911. 
•.. Section 1910.1450 is aiso issued under 
sec. 6(0;. S(e) and 8!!;H:!J. Pub. L. 91-596. S~ 
Sla\. 1593. lSP9. 1600; :!P U.S.C. 655. 65i. 

2. Section 1910.1450 is added 10 

s\':::'pe~: Z. part 1910 10 reac as iollows: 

~ 191.H50 Occupational exposure to 
hazaroous chemicals in laboratories. 

(a) S::ope c.-:d cppiicc:io;;. [lj This 
sccne;: sr.allappiy to all empioyers 

engaged in the laboratory use of 
hazardous chemicals as defined below. 

(2) Where thts secllOn appiies.it shHll 
supersede. for la bora tories. the 
requirements of all other OSHA health 
standards in 29 CrR part 1910. subpart 
Z. e~cept as .fo))ows: . 

(i) Fot any OSHA health standard; 
only the requirement 10 limit employee 
exposUre to the specific permissible 
exposurelimil snall apply for 
laboratories. unless thaI particular 
sla.ndardstates otherwise or unless the 

. conditions of paragraph (a)[2):iii) of this 
section applr. .. 

(ii) Prohibiti.on of e;'e and ski!! con\aol 
where specified by any OSHA health 
standard shall be observed. 

(iii) Where the action level (or in the 
absence of an action level. Ihe 
permis~ible exposure limit) is routinely 
exceeded for an OSHA regulated 
substance with exposure monitoring and 
medical surveillance reauirements. 
paragraphs [d) anc U;);l')(iil of this 
section shall appl~·. 

(3) This section snail not apply to: 
(i) Uses of hazarcious chemicals which 

do not meet the def:r.::IOr. of laboratory 
use. and in such cases, the empioyer 
shall comply witt: :~e relevant standard 
in 29 eFR par: 19~C, s-.:::'rar: :!. even if 
such use occurs i:: c:a~orator\'. 

(ii) Laboratory c:se~ 0: hazardous 
chemicals which ;:~o':ide no potential 
for employee expC's·.:~e, Exampies of 
such conditions r:::::-:: :nclude: 

(A) Proceciures l;S:::~ chemically
impregnated les: ::-:ec:co such as Dip
and-Read tesls \\'::e~c co reager.: strip is 
dipped into the soe::::-:er. 10 be tested 
and the results are ::-.:eroreted b\' 
comparing the co::r ~ea~tjon to ~ color 
chart suppliee by '.~.:: :;'1s,!'lufacturer of 
the lesl strip: an::: 

(8) Commercia::-; :~eoared kits such 
a5 those usee in ::~r::r;:ng pregnancy 
teslS in which aJ: ::: ::-:e reagen!s needed 
to conduCllhe les: ,,~e conlained in the 
kit. 

(b) DefinitioN-
"Action leve:" , ::-:ea:;s a concentration 

deSignated in 29 C?::. pa:-! 1910 for a 
specific substanc!;, :aiculatee as an 
eight (8)-hour tir::e·we!ghted average. 
which initiates ce:-:a:r: required 
activities such as ex::)osure mO:1iloring 
and medical surve:;:ance. 

"Assistont Se~.·e:~.T" means the 
Assistant Secre;c~'" Gf Labo~ :or 
Occupational Saie::, nne Heco!th. U.S. 
Departmentof LG'::::;~. or deslg:1ee. 

"Corcillo8er;" ; 5::: "sele:: 
carcinoger."), 

"Chemical ,l-; .... ;:. =.~= O·:I::e.:·· means an 
employee wne :s' ::e":f:",;;;ec by the 
employer. ane .... ~,: :s C;-.;,,::fiec by 
Ira ining or ex~!:~:::::-, :(;. :0 p~O\'l de 
technical guiGc:-,::: ::-, ::,e cievelopment 

and implementCition of thc pro\'i~lons of 
the ChemicCil Hy~icnc rl!!n. Thi~ 
definition IS not intended to plllce 
limitations on the position description or 
job classifi-cation thHt the df!signHted 
indvidual shall hold within the 
employer's organization!!l r.tructure. 
. "Chemicol Hygiene Plan" means R 
written program developed Rnd 
,imple,!,enledby the errplpyer which 
sets (orthproceotires. c!qllipment. 
pers;onalprotec\ive equipment and work 
prac:ti,c!~~that(j) arecap!!ule of 
protecting employees fro'm the health 
hazards presented by hazRrdous 
chemicals. used ~in tha tparticu la r 
workplace and (ii) meets the 
requirements of paragraph Ie) of this 
section. 

"Combustible liquid" means any 
liquid h8VIng a fiashpoint at or a uove 
'100 "F (37.8 "C). but below 200 "F (93.3 
"C). except any mixture having 
components with fiashpoinls of 200 "F 
(93.3 "C). or higher. the total volume of 
which make up 99 percent or more of the 
lotal volume of the mixture. 

"Compressed gas" means: 
(i) Agas or mixture of gases having. in 

a container. an absolute pressure 
exceeding 40 psi at 70 of (2'1.1 0C): or 

(ii) A gas or mixture of gases having. 
in a container. an ab!;olute pressure 
exceeding 104 psi at 130 of (54.4 0q 
regardless of the pressure at 70 of (21.1 
0C): or 

(iii) A liquid having a vapor pressure 
exceeding 40 psi at 100 of (37.8 0c) as 
determined bv ASTM D-323-7:!. 

"Desirmate-d area" means an area 
which ~av be used for work with 
"select ca~cinogens." reproductive 
toxins or substances which have a high 

. degree of acute toxicity. A designated 
area rna\' be the entire laborator\'. an 
area of a laboratorv or a device ~uch as 
a laboratory hood: 

"Emergency" means any occurrence 
such as. but not limited to. equipmenl 
failure. rupture of containers or failure 
of control equipment which results in an 
uncont~o!1cd release of a hazardous 
chemical into the workplace. 

"Em%l'ee" means an individual 
empioyeu' in a labora tory \\'o~kplace 
who mily be exposed to hazardou!; 
chemicals in the course of his or her 
assignments. 

"Expiosive" means a chemical that 
causes a sudden. aimost instantaneous 
release of pressure. gas. and heal when 
subjected 10 sudden shock. pressure. or 
higi: tempera ture. 

"Fic.71rJlabJe·' r.leans a chemical thai 
falis inloone'o'f !:,e followi!'l£ categories: 

(I" " • er"so; t,''''/''''lnb,',,'' ~can~ ar. ] 6" V ... / .... I ••• ,I ~ •• - • 

:.!croso~ that. wher. tested ~n :he mclhoc 
descr:bed in 16 CFR 150U,<;~. yields co 
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carcinogens" twNTP. ilnd causes 
statisticallr siFinificlmttumor incidence 
in expenmenlalanimals in ilccordance 
with anr of the fbllov;'in'g criteria:" 

(AJ After irihillation e~p()sute of 6-7 
hoursperday. 5d!lYs perwee~.for a 
significant pqrtion of a lifetime to 
aO~ilR!!s of 1,IfSS than. 10 mglm~; 

(B) After repeated skin application of 
iess than 300 (mg/kg.of body weight) per 
week: or 

(ClAfter ond dosl1ges of less than 50 
mg/kg of hody weight per day; 

"Unstoble (reocth'eFmeans a 
chemical whichTs the pure stale, or as 
produced or transported. will Vigorously 
polymerize. decompose. condense. or 
will become s~lf·reactive under 
t~mditionJ; of sho'cks, pressure or 
tempera ture. . 

,.'.:.I'eater·reactive" meilns a chemical 
1'9aLre~cis>";(iii'waier to releasc a gaS 
{hati.s either flammable or presents a 
health hazard. 

(:c,) Permissible exposure limits. for 
)ab,qPBtory uses of OSHA regulated 
s,u'o:S+ances. the employer shall assure 
tlif,fthi'boralory employees' exposures to 

substance~ do not exceecl the 
'sible eXj:losurc limits specified in 
..part 1$l.Q. subpart Z. . 

:~~;);tmRio.w~,e,.exposure . 
'~W,~fminotion-(l) Initial manilorin£. 
"t~~mployer shall measure the 
s_lilj(!iwee's exposure to any substance 
te;'i.I\IJM,tecbya standard which requires 
·~~.~il:toring ,if there is reason to believe 
thaitie:xposure levels for that substance 
re,!Dutinely exceed the action level (or in 
theaqsence of an action level. the PEL). 
. (2'LPetiodic monilohng. If the initial 

n)G:nitoHn~ presctibedby paragraph 
(0)(1) of this section, discloses employee 
e~.pPs\Jre over the action level (or in the 
a bsence of an action level. the PEL). the 
e!Tliwjoye~ shill! immediately compiy with 
the ,expcs'.:~e monito,·:nbpro\'isions 0: 
the releyantstandard. 

(3}.Terminalion of moniloring. 
Monitoring mCiY be lerr..inCited:n 
accordance withtherelevan! standard. 

(.';) Empioyee nOLJ/ication of 
monitoritfgresulls. The employer shall. 
""ithin 15 working days after the receipt 
of any rnonitcil-ing results. notify the 
empioye,eoi the~e re.sults in wntinp 
either inciiviciuaJlyor by pO~lingresults 
in an appropriate location that is 
accessib:e toemplovees, 

(e) Che::-:icoJ hypienepian-GeneTc!. 
(Appen:::x;: ... of'-this se::rior. is non
;nancia,o~~' bu: pro\'iaesguiciCihte 10 

assiSI e:::;lioyersinihe aevelopment of 
the Cne::il:::c; lin!lche Pl,;n,) (J) \'I'nere 
::aza:-cc~s ::;,c::1:ccls 1!S cieTinet 0\' this 
stanciCi~:: i::~~ usee ir. the workplaCE:. the 
e:::picye: s::a!j;~e\'clot:' cnd. c'; Tn' OU t 
:~e ;:~C\':s:C:1S of c wr;l\c;, Che~ical 
!-ly~iene F:r.:", which :5 

(i),G:apllble of protecting employees 
from heillthhHzards assoCiated with 
hazardous chernicals in. that laboratory 
and 
"(ii) Capable oT keeping exposures 
below the limits specified in paragraph 
(cJ of this section. ' 

(2) TheChemiC;al Hygiene Plan shall 
be readily available t6 employ~es. 
employee representatives and. up,Qn 
request, to the Assistant Secretary. 

(3) The Chemical Hygiene Plan shall 
include each oftne following clements 
and shall indica te specific measures that 
the employer will take to ensure 
laboratory employee protection: 

,(i)Standara operating procedures 
relevant to safety an.d hE:alth 
considera lions 10 be followed when 
Illboratorywork invQlves the use of 
hazardous chemicals; 

(ii) Criteria tn's t the einployer will usc 
to determine and iinplement control 
meaSures to reduce emplpyee exposure 
to,hazardous chemicals including 
engineeringcoolrols. the use of personal 
protective equipment and hygiene 
practices;, part,icular a ltentionshal! be 
given to the selection of control 
measUres for chemicals that are known 
to be extremeh'liazardous: 

(iii) Arequir-ement that fume hoods 
and other protective equipment are 
functioning properly and specific 
measures that shall be lakento ensure 
proper andadequale performance of 
such equipment: 

(iv) Provisions for employee 
information an,d training as prescribed 
in paragraph (f) of this section; 

(v) The circumstances under which a 
particular laboratory operation. 
procedure or activity shall requite prior 
approval from the employer or the 
e~ployi!f's desi'gnee bcfe:e 
ill1plemen ta lion; 

{,;oil Provisions fcir medical 
consultation and medical examinations 
inaccordance with paragraph (g) of this 
section: 

(vii) Designation oipersonnel 
responsible f~r implementation or the 
Chemical Hygiene Plan'including the 
assignment of a ChemicaIHygiene 
Officerand. if ClPprop.iate .. , . 
es.tablishrnent of a Chemical Hygiene 
Commiltee; and 

(viii) Provisions for additional 
employee protectionfor \'\.'ork with 
particularly hazardous substan.ces. 
These include "select carcinogens." 
reproductive tch;ins and substances 
whichh2\'e a high aegreeof aCUle 
toxicity. Specific consideration shall be 
given to 'the f 01 iowing provi~ions whi cn 
shall be included \\'here appropriate: 

(A) Estabii!>hment of a deSignated 
area: 

(0)' Use of containment d'evices such 
asfurne hoods pr glove h,oxes: . 

(CJ Procedures for safe ~emo\'al of 
contaminated waste, and 

(OJ Qecontamination procedures, 
(4.) Th!! employer shllll review ,and 

evaluate the effectiveness of the 
ChemicalHygienePlllnalleasi nrinually 
and updllie it 'as necessary, 

(rj Employee inlqrmotioll Ondtfoinillg. 
(1) The employer shall provide 
emplpyees with information and training 
to ensure that they are apprised of the 
ha·zards of chemicals present in their 
work area. 

(2) Such information ~hil1l be provided 
a I the lime of an employee:s initial 
assignment to a work area where 
hazardous chemicals are present and 
prior to assignments'involving new 
exposure situa tions. The frequency of 
refresher information and lrainingshull 
be determined by the, employer. 

(3) in/ormation. Employees!>hllll be 
informed of: 

(i) The contents of this standard and 
its appendices which shall be made 
available to employees; 

(ii.) The location and availability of the 
employ'er's Chemical Hygiene Plan; 

(iii) The permissible exposure limits 
for OSHA regulated substances or 
recommended exposure limits for other 
hazardous chemicals where there is no 
applicable OSHA siandard; . 

(iv) Signs and symp.t,oms associa ted 
with, e~ppsures. to hazardous chemicals 
used in the laboratory: and 

(v) The location and availability of 
known reference materialon rhe 
hazards. safe handling. storage and 
disposal of ha~ardQuschemicals found 
in the.laboratory including. but not 
Iimiledto, Material SafelY O.ata Sheets 
received from the chemical supplier. 

(4) Training. (i) Er.lployee training 
shall incl\ldE:: '.. , 

(A) Methods and observations that 
may be used 10 oetecl'lhe presence or 
release of a hazardous chemical (such 
as'monitoring conducted by the 
employer, continuous monitoring 
devices, \'isuaJ appearance, or odor of 
~azard6us chemicals when being 
relea~e.d.,elc.); 

(E) The physical alid health h.Bzards of 
chemiaa'ls in the work area;anc 
. '(e) The measures employees can take 
to protect themselves fro,in these 
hazards. including specific procedures 
the employer has implementer:: 1.0 
pl'oteclempiovees from exposure to 
hazardous chemicals. sueins 
approp:-iate work practices; emergenc~' 
procedures. and perso:1al prole::!!"e 
equipment 'to be used. 



(e) A£pil!conlrolpoIoG~' 5ho\llcJ UI:, 
cievllioped and ~houid,nclud~ cons,derifllon 
01 prl'venllOn, cOll\lIanmenl.,cll:llnup. and 
reporlln~ (175)' . , '. 

(dl Allaccioenis or neur accidents should 
- be carefull" anall'zedVi'l\hthe resuhs 

dlstriuuled' to a 1I'\Oo:ho mIght beneCiI(,B; 2B). 

10.1riformallon IInd:r~aining Prollratri' 
(a,) Aim:To,lIssurethallill indi\·iduals at 

risk ~re'adequilidy mformed a.uouLlhe work 
in Inc laboPHpry,ils ris~s. al)d, wnHt to d,o if 
an accident occur.s(5.1Sj:, . 

(b) Emerienc), andPersonalProteClion 
rra iniri'g: 'E\;e'f~'labora lciry ,worker should 
know thldoca \IOn andpro'per 'u~eof 
i11'allable ,prolectiVe apparel Rnd equipmcnl 

,11S~. 169k.. .' . .," 
Sorne of Ihe full.-'timepersbnl)ei'of tne 

laboraiory should be ii-sined in the prpr,er 
use 01 emergency equipmenl lind procedures 
(6). .. . '. . . 

Such'training as well as:flrsl aid inSlruclion 
should,be sl'ailnblClo (154)andencpuraged 
lOT (176) everypne :Who,mignl.necr:l il; 

(c) ijeccivinSl,lncj, stol=~roOm/sloreroom 
personnel should know ,u1>alll hUllrds. 
handlingeq'Yip,:"ent. Jlrolecdl'ellppaIM. Hnd 
relel'antregulliliorifi (~17). ' 

(d) Ftcqilehc~' ofTrain:np:The training and 
edUCalion propram should ue a regular. 
conlinuing IIcIII'ily-not Simply an IInnual 
presentation (15). 

. (e) Liler'al'ure/Consultalion: Lileralu~e ond 
consulting ad\'ice conccrnin/;chemical' 
hygiene should be readily available 10 
laboriUory parsonnei,wno should be 
em;ourageQ,lo usc these iniorma tiOI) 
resciurces'(14). 

1.'.IJ.:·£.sle'p"i~_o.solProgrom. 
(a) Aim:Tp assure that minimal harm 10 

,pepple. olher organisms. and the envIronment 
will result fromlhe .di~PQSill of waSle 
laboratory chemicals(s). 

(b) Content (1(232.233. 240): The waste 
dispos'al program should specify.ho\\· "'aste 
is to be collected; segregated. sloted. and 
t:anspo:,tec;and inc;iudecI;lOsideralibn of 
wha I mal~rials c~n be incinerated. Transport 
irom the institutior. must be in accordance 
with DOT regula lions (244), . 

(c) Discafding Chemical Stocks: Unlabeled 
cO:lIainer~ o! chemiCals' and solutions should 
undergo prompt ,disposal: if patliallv used. 
tiJe~' should no\:be opened (2~. 27). - , 

Belore a wprker'semplo\'men: in the 
laboratory ends. chemical$ for Which ihat 
person was responsible should bediscai'ded 
0: reh!:nec to stdta:8f (226). . 

(d) Frequency'ofDisposal: WaSle should be 
rem9\'~c from·l~por<lto~ies to a central waste 
s.tora~e are~ ~t l,ea~: once Per we,ek C!nd/rom 
tne aentra), Wa$te sl()ra~e .area at regular 
IOten'ais (14). ...... " :. 

(e) Methtidpf Disposal: Inc!nerationir: an 
em'ironmentalW acceptable rria'TlOer is the 
mOSI praC;lical disposal rrtetncid for 

, comb\)s tiblela porator)' Wa,$te (14, 238, 2~ 1). 
. Indis~!iminale disposal ~y pblJrin~ waste 

cnemicals down IheQrall:UH. 23l. 2~,21 or 
addinf them to'mixedrdiJsefbrlaridfii! 
:,uhal isuna'*tepl~lJlei)4) " . 

HOodssnduldriol be' Ilscc as 'a 'means 0: 
cisposc 1 f or,;\!olali:'echemlcal~· /40.200! .. 

Disposid byre(;~ic!Jnl:i::;:;.::~51 or chemica! 
'iecor.:cmin.atlor./~c,,;:l(!: sno::id oelJsec 
\','h~n possiblE:. 

E. B~~ILBu!.~f ailc!Prrii:~(i~r.es fu(I1'r:orhl/l).: 
wllh Chl'nllr.(I/s __ 0. __ •• 

The Che,mlcljlli~'lIie.nl:rl;jn shouldrequlrl: 
Ihllll~:u()r;tlor\'worker5kn.(l\'V.It,nd fv,lio,," 115 
r~/e;, H~d pro~edures, In Hdd "i~,n uJ\~e, 
procedures of the sub p'rogrllms menllpned 
Huove. these should include thr. ruleslist"d 
btldw. ' , ", 

J. GenerllJ Rule~' 

. The lollowing. shoulqhf' uspd ,for 
eS$e!1li~lly !Ill )lIbprllior)' work vyilh 
chel'lIicHls: ' 

(s)'Ar.eideh/s oild spills'-E~''e CoriIRCI: 
Prompilyflush !!~'e5 wilh wHlcrCor a 
prolooged period n 5 minlltcs),lIndseck 
medic«l allention (';13. 1072,), 

In!lestio!): Encourll~e the viClim to ddnk 
largcllmounts,of Wlltc~ n 7B). 

Skin Cpntsc\: Promplly flush the Hrlcr;:led . 
area wilh Wilier (.33. In. 1:78)Rnd remove any 
cdnl~mlnl!led clolhins; (172. 170). Ir symploms 
persisl uftci washing. seck mcdiculollcntion 
(33). ". 

Clean-up .. Promptly clean up spills. using 
oppropriilte prolectilicapPllrclllnd 
equipmenl snd. prc:>ppr: .Qisposal(24 33). See 
pp. 2~3-237 for I'pe¢iCiq c!cun,up 
recommendations, 

tu) A "oidoneeb,f "roll/in!''' exposure: 
Develop ond ericourR!!esilie ha'bils /23):' 
IIvoid unnec:essiiry exposure ,to chemicals uy 
Hnyroule.(Z3): 

00 nOlsmell or tasteqh.emicals (;l2),Venl 
opporllius which may di~chl!q!c tOXIC 
chemlcals(~'acuum pumps.distilla lion 

. columns. ett.) into l(jcai .exhausl deviqes 
(199). . . 

InfipeCI810veS(157) and test glove boxes 
(208) before use. 

Do nOI allow release of toxic subsfances in 
cold rooms ,and wC!tm rooms; 'since these 
have conta.inedrecircula led atmospheres 
(209). . .. ,. 

(c) Choic;e 0/ chemieols:Use ,only .those 
chemicals for which the qua lilY of the 
availliblevehttla tionsyslein is appropriale 
(13). . . , .' 

(d) Eoling.smakihg, etc:: Avoid ealitlg. 
drinking.omokin!!. gum chewing. or 
appli~.c"ion oCcosmeti~sin ;lreas where 
labqr:atory.chemi.cals.ar:e "rese!,)I.(:?2. 2~. 32. 
40~: wash hanqs befpre q0I1QUC1iJ:)!l these 
activllies (23. 24). . 

A\'oid ~torage. hanQlingb~cbrisutnJl.lion of 
food or bever&8ris' in 'SIOra!!e areas. . 
refrj~eraior's. glassware bfutensi!s which are 
also used Jotlabbralbi~·operalions(:!3. 2 ... 
226). 

(e) Equipment ondgiasswore:Handle and 
store.laboratQ::·gLass~·are. with cue 10 avoid 
dilmage: dp n9t IJsedaO)agec giassware (25), 
Useexira,tiaiev.·ith Dewar Ciasks an,dolher 
e\'ill::ualed plass appar;'lu~: shidd or \~'r2p 
them to contaih chemicals a:lC irilpnents 
sho'uldimplo'sion occur (25). Usc equipment 
only lor its designee purpose [23.26). 

(f) Exitin-g: Wash,areasof exposed skir. 
well before leal'ing,lheJahcrillary (23)., 

(s) ftAffeelp.'·: A \'pid prll c:,'cill jokes ,or 
olher be.h2Ylar whichmigQi confuse. slar:le 
ordistra~:CJnother worker ::,3), 

(h) MOl/lh 5,;r./10:-;: DC: rio: :!se mOllth 
suci;ordbrp:f.;i!ngo~fi';I~(;;J~ C! siRhon '(23. 
3~1 " . 

(ilPe!'.<a!iOI oPP:':;';'e.:·Cu::::':':rlqng nalr'and 
loo,se ::io',qlOg IC",,15S;\\Cii-. shoes al"li 

I!mr~ Inl~~Ji<I;~lrWIOr)'<uul do nol wen 
~andills. pctlondt:d ShOI:·5. or sneakers 1151\). 

(i I/JNIiUIIU/huuse.At!t:PI/l~: f:.r:ep,lhl' work 
are." c1eijll, anU I,JndUI,er~d ..... il~ ch~rniclds 
ijnd equipmenl belJ;lS properl\'Jl!ueled ijnd 
Slored: c1ea n ~p i~r. ~9.rk ~'r;ij on -complelion 
of anoper-Hlion or ililheend .pfeHch dijY (24). 

Ik) Personal pto/eel/on: As~u're thaI' 
ijpprop'ria'te' e~;eproteclibn'(154~tS6) is ~'orn 
uy illI person's. including vt$ilors; .... here 
chr.micHls Ide sldredor hllndled (22:23.33. 
'154). 

\'v'ear H pproprhtle'gloveswhen the 
potential for contlict with loxic mHlarials 
exifils (157):,inspect the ~lol:es uelor.1i r.ltch 
ufie. wH~h them, before remQ):,I!'l.Hnd rf-plllcc 
them perioqicHily 11,57)·IA IHuie oJresislHnce 
to ,chemicals of .common~love mRlerial, is 
giv~np: 159). .... ' 

U's~ oppropriill!! 1164-1~6) respirutory 
equipmenl Yihe,neir contl!minant 
concentriltion'fi are nol j;'uHicientll' restric.ted 
uy engineering controls (164'~S). ihspccling 
the respirator uefore use (169). 

Use ahy o!het'protecliveand emer~ency 
Rpparclundcquipmcnt as 'approprillte (22. 
157-102). . 

Avoid usc of conlRct lenses in the . , 
lahoratory unless ncc;essary: iClhey orc uscd. 
informsupcrvisqr so special precoution-s can 
UC laken (155). 

RemovelaboroloiT coats Immediatel\' on 
signitldanl ~9ntamin'ilticJfl (lQ1J. . . 

(II Plo,nnj':ip:5,~ek inforr:naIiOl) lind advice 
about hazards (7). plan~ppropriate prol~ctlve 
procedures: and 'plan posHiohin~of 
equipmcnl before beginning sn/new 
openi tion (22;'23). " 

(m) Unottanoed opera/ions: Leavelighls or.. 
, plate an appropriate sign' on the aobr. and 

providef6rconlainmenl of toxic silbstances 
in Ihe event of. failure of a utility sen!ice 
(such ,as co~\ing wa,ter.)10 an unaller.ded 
opera lion (27.128). 

(n) Use a//lol)d: \Jse the hoop for 
dp,eralici(l5 whicli might resuit in release of 
taxicchemical vapor-s.or dusl(198-9) ... 

.As a tlile or thumb. use s hbprlar other 
ioca I ventilation device when \ydrking with 
anyapprebi~bly vola tHe subs.lance wilh a 

• TLVofless.than50'ppm (13). 
Cbnflrmadequa Ie hood perIormarice 

belore.use: .keep hoddclo~ed at all·limes 
except when adjustmenls within the hood are 
being made, (~OO); keepma lerials stored in 
hoodsto. a lllinimullland do, nol allow Ihem 
to block' ven'\~ qr air ,flow (200). 

, Leave Ihehq'od "an" whel)itjsnot in 
aclive I,1se if t\,>xic SubSI!\nCesatestored in it 
or ifitis uncertain \\'lJ.~the:ac!equale general 
labbraton' ventilation will be mainlain!1G 
when il is "off' (2bO).· . 

(o)'v'igilbnee:Be alerllo unsafetonditions 
and see Ihal Ihe\' atecorrectec;h"hen 
detected (22). -

(p) Waste disposal: Assure Iha I Ihe plan 
for each lab,bralo,ry ope.ralion includes plans 
and IT,ainingCorwas,e disposal (230). , 

De;::osil chemical y,'asle iii C!PPfop.ialely 
Illbeied rece.placles i!ndrolic".~, all, oth~r 
wlHir u;sr6~al procedures of the Chemical 
H~'/:;che P:~n /2:~ 24),' ' . ' . . 

OOllo\cilscharpe 10 the sewer concentrillec 
aC,c~'o~ bilses::31): highi~' loxic, 
maio:ibrbll.$,O~ iachryriHllory subslancfs 
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L. Electric .. lIy powered I" llOriltor~ "ppnratUS. 
(179-92) 

3. Fires. explosIons: (2ei. 5;-74. 162~. 174-5. 
219-20.226-7) 

4. Low temperature procedures: (26. 88) 
5. Pressurized and vitc;uum operations 

(includm(! use of compressed (!as 
c~'lindets): (27. 75-101) 

C. MOlerlol SO/PI,!' Dolo Sheel.~ 

Materllil safety data 'sheets ar~presented 
in "PrudentPrac;:tices" f.Or the chemIcals 
hsted below. (Asterlskf dellnte that 
comprehensive maleria; sRlely dala sheels 
ore prOVided). 
'Acetyl peroxide (105) 
'Acrolein (lOG) 
'Acn.lonilrile (107) 
Amrhonia (anhydrous) (91) 
'Aniline (109) 
'Benzene (11P) 
'BenzolaJpyrime (112) 
'Bis(chloromethyl) ether (113) 
Boron trichloride (91) 
Boron trinuoride (92) 
Bromine (114) 
'Tert.butyl hydroperoxlde (140) 
'Carbon disulfide (l1G) 
Carbon monoxide (92) 
'Carbon tetrachloride (118) 
'Chlorinp. (119) 
Chiorine trifluoride (94) 
'Chloroform (121) 
Chioromethane (93) 
'Diethyl ether (1 :!:!) 
Diisopropyl Ouorophosphate (41) 
'Dimethylformamidc (1::3) 
'Dimethyl sulfate (125) 
'Dioxane (126) 
'Ethylene dibromide .(,28) 
'Fiuorine (95) , 
'Formaldehyde (130) 
'Hydrazine and salts (132) 
Hydronuoric acid (';3) 
Hydrogen bromide (98) 
Hydro(!en chloride (98) 
'Hydro(!en cyanide (133) 
'Hydrogen sulfide (135) 
Mercury anc compouncs (52) 
'Methanol (137) 
'Morpholine (,38) 
'NicKel caroonyl (99) 
'Nitrobenzene /139) 

l'c"'::"-) __ ~I\,-,'itro(!en dioxide [100) 

(j 

o 

!\·nitrosodiethylamine (54) 
'Peracetic acid (HI) 
'Phenol (HZ) 
'Phos(!ene (143) 
'?yridine rH~) 
'Sodium azide (145) 
'Sodlum cyanide (H7) 
Su:iu: dloxlCle (l01) 
'Trichlc!'oe!hylene [149) 
'Vinyl chloride (150) 

Appendix B 10 ~ 1910.1450-References 
(:\on·Mandatory) . 

The follOWing references are pro\'idec to 
2SSlSt the employer in the develoi'me::: of c 
Cne:mcal Hygiene Plan. Tne matenals ilsled 
:>e;ow are o!,ierec as non·mandalo:1 
~:.:icanc(:. I\~jerences lislec her(' ct;no: Imply 

specific endorsem~nl of a bou~. up:nlur.. 
lechnique. polrq' or ~ speCific solUllCln for H 

£afel~' or h~illth prublem. Other reference, 
not hSled herr mHI' belll'r meel thr needs of a 
fHPcific labor8Ior~·· lalMalerilll~ fOf thi> 
(j~vclopment of the Chemlcill HYIIII)nr Plan: 

1. American Chemical Soclrl~·. S .. fely In 

Academic Chemlslry L"uoratones. 4th 
ed ilion. 1985 
,2. Fawcetl. HJ.i.andW. S. Wood. Safety 

an'd Accidenl I'rr\,cnllon In Chemical 
Oreratlons. 2nd enilion. Wiley·lnlcrsclence. 
N~ ..... Yor~. 11102. 

3.Flur\". Plltrrci" II .. En\"llUnmenl~llieillth 
lind SRle'ly in the HOSPlliJILiluorator)·. 
Charles C. Thomas Puhlisher. Spnnllfleld IL. 
197U. 

3. Green. Michael E. and Turk. Amos. 
SHfely in Workinp wilh Chemiculs. 
Mucmillan Puullshin!! Co .. NY. 197U. 

5. Kaufman. lomes A .. LHUOf1!1ory Sufet)' 
Guidelines. Dow Chemicol Co .. Do); 1713. 
Midland. MI 48G40. Hm. 

6. Nationallnslilules of Hf'Hlth. NIH 
Guidelines for the Liluorillory use of 
Chemical CllrCIn0llen5. NIH Puu. No. 01-2385. 
GPO. Washin~lOn. DC 2040:. 19U1. 

7. National Research Council. Prudenl 
Practites for Disposal of Chemiculs from 
Loboratories. N1Itionai Academy I'rcs5. 
Washinglon. DC. 1963. 

8. Natiohall\esearcr.· Council. Prudenl 
Prllclices for Handirnp Hczarcious Chemiculs 
in Laboralories. ~allor.al .;..cademy Prcs5. 
Washington. DC. 196:. , 

9. Renfre ...... Maico;r:;. E: .. Safety In the 
Chemical Laborato:\. \'0:. ;\'. J. Chen:. Ed .. 
American Cher:Jl::u:'SO:lc:,. Easlon. PA. 
1981. 

10. Steere. ~o:rr.a,. \' .. !::: .. Safety in the 
Chemical Laoo,alorl,:. C;~t!.-::.£d. Amencan 
Chemical Soclel~" E·as;or .. P.';'. 180~:. Vol. I. 
196!'. Vo!.IL1S:-:. \ 0:. 1I! :~-4 

11. Steere. Normar. \ .. r1cr:dbook of 
Laoorator\, Safel\·. the Cnc::1lcal Rubber 
Compan)' ·Cle\'ei~ric. QH. :>=-,. 

1~. Youn~. Jay A .. Ec .. i:-::::,o\'ing Safel), in 
the Chemical LaDo~ato,y. iehn Wiley & Sons. 
Inc. Ne ..... YorK, 19B~. 

rbj Hazardous SUDs:an::es bJorma\!on: 
i. Amenca!'fCor.:C:-~!1~t:: c:" GU\ier:'lmcntClI 

Indu.striaJ Hyglen:s:s, 7r:~es::();::Lirr.I: Values 
fo, Chemical SUDstan::e! c::c Ph\'slcai Agents 
in the Worktoom E::\"I:or.~en:v.:ith Intended 
Changes.P.O.·Eox 193:- C::::::onat:. OH 45201 
(la test edition). 

2. Annual Repo,: c;. C(!,::::cgens. National 
Toxicology Prograrr. I.:.S. De;Jartment. of 
Health and Hur:;b SC:\·lce~. Pubhe Health 
Service. t.:,S.Go\'er;.~.en: ?~l::I1:1S Office. 

. Wash·inglor.. DC. (iales'.cc:::c;.: 
3. Eest COr.JplIny. 5.e~: S~:!::y Directory, 

Vols. I and ,11. Oidwlci... ;-:.i .. :9aj. 
4. Bretherick. L.. Hancooo" of Reactive 

Chemical Haza,c5. :::ocec:::o::.Eullerwoi'ths. 
London. 19i9. 

5. Bretnenck. :. .. Ha:arc~ ::-. thc Chemical 
Laborator\·. 3re e::::le;, .. R,';" Soclet\· of 
Chemistn:. Lonco:-., ~ 95~, . . 

5: Cod~ 0; reee:;,: ::'ec~.2:)::1S. '::9 CrR. pari 
1910 suboar;: ':.S :':':': ?~:c.:I:lg Oi;ice. 
\-\"ashu1F:1C::.:.JC :~I';:':~ :;~~:~~. -cci:;Jo:::. 

i. IARC Monnl1rHphs on Ih(· b'Hlui1IIC1n (If 
tne Carclnol1enlc Risk of Chf'mi"itl~ lu Man. 
World Ilealth Orl1"nlZHlJun Pulrllcnh"n~ 
Cenler. 49 Shendlln Avenue. Alha",. f\;I'W 

York12210 (I"test ediliunsl. . 
8. NIOSII/OSIIA Pudet Guide Iu Ch"mlcHI 

lIazards. NIOSII Pull. N(l. H~-114. l!.S. 
Government I'nnlinE! OffiCI<. Wusilinplnn. Ilc:. 
19B5 (or Ilitest edition). 

9.0t:cuplilionul HCillthCui(jI~IIIII·~. 
NIOSH/OSHA NIOSIII'\II:. Nil. 111-12:"1 U.S. 
GOI'.ernmentP~inting Ofllr.r..WlIshlnpton. DC. 
19B1. 

10. Pall\·. F.A .. :lnpustrial HYPlenl' Hnn 
Toxicology. lohn Wiley F. SOliS. Inc .. ~C\\" 
York, NY (Flv(' Volumes I· 

11. Registr~' of Toxic Effer.ls of Chemicill 
Sub'slIlnces. U.S. Derartmenl of Hllnllh lind 
Humitn Services, Public lieHlth ServIce. 
Cenlers for Disease Control. NHlional 
Institute for Occopationul SIIII:ty nnd Hcnith. 
Re\'ised Annually. for sale Crom 
Superintendent of Documents U.S. Go\'\. 
"nnting Office. WHshinpton. DC 20402. 

12; The Merck Index: An E.ncyclorcdi;1 of 
Chemicals und Drups. Merck lind Compuny 
Inc. Rahway. N.I .. 197G lor lalesl edllionJ. 

13 .. Sux. /"11.1. Dangerous Proflcrlle~ 01 
Industriul MalenRls. 5th edillon. Vun 
Nostrand Remhold. NY .. H179. 

14. Siltig. Marshall. Hundbook of To>.ic nnd 
Hazurcfous Chemicals. Noyes PubhciJllom. 
Park Ridge. NJ. 1981. 

(c) Informalion on Ventilation: 
1. American Conference of Go\'ernmenlal 

Industrial HY(!lenisls Industrial Vcnliiallor.. 
16th edilion Lansing. MI. 1980. 

2. Ame~ican NationHI Standards InSlilule. 
Inc. American National Stund:rrds 
Fundamentals Governrn~ Ihe Design and 
Op~ration of Local Exhllust Systems ANSI Z 
S.~-1979 American N:rtionlll Standards 
Institute. 1\.Y. 1979. 

3.lmad. A.P. and Walson. C.L. Venlilatior. 
Index: An Easy Way 10 Decide abou: 
Hazardous Liquids, Professional Safe:y pp 
15-18. April 1980. 

4. NII.tional Fire Proleclion Association. 
Fire Prolection for La bora lories USing 
Cnemicals NF'PA-45. 198:. 

Saiet\'Standard ior :..ai"oratorie5 In Heal:h 
Related' InstitutIons, NF'T':\. S6c. 1900. 

Fire Protection Guide on Hazardous 
Materials. nh edition. 19i6. 

NalionalFire Protec!io:: Association. 
Balle'rymarch Park. Quincy. MA 02269. 

5. Scientific Apparatus MaKers Associalion 
(SAMA). Standard for Laborator~' Fume 
Hoods. SAMA Lt.-19B\). 1101 16th Street. 
I\W .• Washiil~ton. DC 20036. 

(d) Infoqnation or: : .... ",<llability o~ 
Referenced h1alcria!: 

1.,American Nationa! Standards Ir.stllute 
(ANSI). 1430 Broadwu),. New York. I\Y 10018 
" i: Americar. Socie!~' for Testing an:: 

Materials (ASTM). 191(; R.ace Slree:. 
Philadelphia. PA 19103. 
(Approved b~' !:Je Office of Managemenl and 
Eudgel under control nUr:Joer 121S-:::3,: 
!F'R D~c, 9(-j-:; Fiiec ;-3(-90: 8:~::. <!~~l 
BILLING CODE '5'O·~6-'" 



FEDERAL, SATE OR LOCAL ENVIRONMENTAL INSPECTtONS 

ENVIRqNMENTAL LAWS AND REGULATIONS AUTHORIZE Rf,ASO NAB LE INSPECTIONS 
. OF REGULATED FACILITIES, BY AGENCY EMPLOYEES OR CONTRACTORS HIllliD BY 

THE AGENctES TO REVIEW FACILITY RECQRDS ND DETERMINE FACILITY 
COMPLIANCE (I.E. CAA sec. 7414, RCRA .~ec. 6927, CWA sec. 1318). 

BECA{,JSE OF THE RIGHT OF AGENCIES TO CONDUCT INSPECTIONS, SAlC 
EMPLOYEES SHOULD BE COOPERATIVE AND COURTEOUS WITH INSPECTORS. 

( 

DO NOT A TTEMPTTO ANSWER A QUESTION YOU DO NOT UNDERSTAND, OR FOR C 
WHICH YOU DO NOT HAVE AN ANSWER. 

THE FOLLOWING GENERAL STEPS ARE TO BE TAKEN BY FACILITY P~RSONNEL; 

1. INSPEC;TORS SHOULD SIGN IN WITH FACILITY 
SECURITY/RECEPTIONIST. THEY SHOULD SPECIFICALLY 

.c NOTE THE PURPOSE OF THEIR VISIT. 

2. DISCUS WITH THE INSPECTORS THE PURPOSE OF THE 
PLANT VISIT, INCLUDING THE AREAS/RECORDS TO BE 
INSPECTED. 

3. LIMIt INSPECTORS TO THOSE AREAS/RECORDS THAT ARE 
APPLICABLE TO THE PURPOSE OF THEIR VISIT. 

4. 

5. 

IF PICTURES ARE REQUESTED, SECURITY APPROVAL MUST 
BE OBTAINED. IF APPROVED BY SECURITY, REQUEST IN . 
WRITING PRIOR TO THE INSPECTOR ~EAVING THAT SAlC 
REQU,ESTS COPIES OF ALL EXPOSURES AND REQUESTS AN 
OPPORTUNITY TO MAKE APPROPRIATE BUSINESS 
CONFIDENTIALITY 'CLAIMS. COMPILE A LIST OF PICTURES 
TAKEN. 

SPLIT ANY SAMPLES TAkEN OF WASTEWATER, SOLID OR 
HAzARDOUS WASTE, QR. HAZARDOUS MATERIALS. 
ATTEMPT TO DETERMINE THE ANALYSES TO BE 
COND{jCTED BY THE AGENcY AND PROMPTLY PERFORM 
TH,~ SAME AT AN !lAPPROVED LABOR,ATORY".REQUEST 
COPIES OF ANY AGENCY ANAL YSIS. 

6. INSPECTORS MUST BE ACCOMPANIED AT ALL TIMES,. 
INSPEc:TORS ARE NEVER TO BE ALLOWED UNRESTRICTED 
ACCESS TO THE FACILITY. 
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7. IF QUESTIONS REGARDING THE REASONABLENESS, OR 
UNUSUAL REQUESTS ARISE, HALT THE INSPECTION AND 
CONTACT SAlC LEGAL. 

8. IF INSPECTORS ARRIVE AT THE FACILITIWITH. A $~CH 
WARRANT, AbMINISTRATIVE WARRANT, 'OR SUBPOENA, 
CONTACT SAlC LEGAL IMMEDIATELY, PRIOR TO THE 
INSPECTION. 

9. AFTER THE INSPECTION, REQUEST A Copy OF fN{ 
REPORT· TO BE COMPILED· AND WRITE A FILE 
MEMORANDUM ON THE INSPECTION AND DISCUSSIONS 
WITH THE INSPECTOR. SEND A COpy OF THIS 
MEMORANDUM TO CORPORATE EC&HSOFFICIAL AND 
LEGAL STAFF.· 

( 



Date: 
To: 

8,Nbi.;ember 1991 
ETC Staff 

From: Diane MacBride 
re: Up~te QIJ Vacc,inations (or WOl,"kers Handling Sewage , ' 

This version correc~' incompl~te infonnation given to us yesterday. 

This notice is to supplement the inforniation given to everyone last weekconcemmg precautions for 
handling sewage. At that point we were requiring everyone to have tetantisshotsbut had left the matter 
of additional innoculations to the discretion of the individuals involved. In order to decide upon the need 
for shots, several persons had asked about the, risk of bepatjtus, its symptomsand,treatmynt, and whether 
innoculati0l'l:,would affectt~eif ability to donate blood. I've checked with Wayne Este&, the physicians' 
assistant'atNewport hospital who handles occupationaJ health mattersfqf SAIC,and Dr. Yankee at the 
Rhode Island Blood Center. 

There are ,several {o~of hepatitl.!s, the most serious of which is hepatitUs B (seiumhepatitus), a 
bloodbome diSease which kills mo~e people yearly than AIDS. It is transmit:ted via contaminated blood 
or other body fluids through sexual contact and/or dirty needles, and therefore could theoretically be 
transmitted by getting contaminated sample in a wound. There is a preventative vaccine which is specific 
for this disease. The versions in current use are produced by recombinant technology and carry no risk 
of AIDS. If you are innoculated with the vaccine, you must wait at least 72 hours before donating blood. 
Only if there has been a clear cut exposure to hepatitus would you be asked to defer blood donation for a 
year. 

The form that is most likely to be transmitted through contact with polluted water, either by drinking the 
water or getting it into a cut or mucous membrane (mouth or eyes) is hepatitus A (infectious hepatitus). 
There is no specific vaccine for hepatitus A, but transitory (3 month) resistance is provided by 
innoculation \vith gamrp.a globulin, a blood protein that may boost immunity. The gamma globulin is 
prepared by cold alcohol fractionation of pooled plasma, a process that the Food and Drug 
Administration, in its 1986 Drug Bulletin, says poses "no discernible risk" of transmitting AIDS. The 
shot, however. is an uncomfortable one which cannot be given in the arm. If you are innoculated with 
gamma globulin you would also be asked to defer blood donation for 72 hours. 

The symptoms of hepatitus A and B, are similar to those of mononucleosis. There is a sensation of 
malaise, similar to flu, with a fever and general lousy feeling. Since these are liver infections, there may 
be a loss of appetite and yellowish discoloration of the skin, as well as a darkening of the urine and a 
lighter color to the stool. Hepatitus B (serum hepatitus) is very serious and would require 
hospitalization. Hepatitus A (infectious hepatitus) like viral flu, is a disease that has to run its course. 
Treatment consists of bed rest and TLC. 

Who, besides us, worries about hepatitus shots? Sewage plant workers in Rhode Island do not routinely 
get gamma globulin shots, however, bilge workers in the Navy do. Sewage plant workers in the town of 
Barrington get shots for tetanus, hepatitus, cholera and typhoid, more protection than the Health 
department requires. OSHA requires immunization against Hepatitus B for some workers, but only those 
exposed to blood, including health care workers and police. 

The OSHA philosophy stresses precautions and making the workplace itself safe by using appropriate 
engineering controls (fume hoods, plastic ware) and standard operating procedures (disinfection, isolating 
the splash and aerosol-producing operations to the hood), rather than the "quick fix" of having everyone 
take shots but still having an unsafe place to work. Both Wayne and Dr. Yankee reiterated the 
recommendation to wear surgical masks and eye protection whenever there would be a risk of having 
sample contact mucous membranes. Beyond that; there is an honest difference of opinion as to the 
precautions that we need to take. Dr. Yankee has little confidence in the gamma globulin shot as 
protection against infectious hepatitus A. He says that sometimes it works, sometimes it doesn't. He 
suggested that we should all have the preventative vaccine for serum hepatitus B. When I called 
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Wayne back to find out why, in the several discussions that we have had, he had not even mentioned the 
existence of a specific preventative for hepatitus B, he said that he felt that we were not at high risk for 
this forin from sewage. Innoculation against hep .. titus. B (equ~3 shots a,nd costs $120 per person, so 
he had. not recominendedit because we were not working with blOod. . 

. I J ~ 

In the casedf both fonnsof hepatitus, there are shots UIat ca,n be given after a clear-cut eXpOsure (splash 
to mucous membrane or puncture). Forinfectioush~patitusA,the shot would be gillllItia gldbulin, same 
asmedtioned above .. For serum hepatitus B, a shot qfheplJtitus immune globulin would'he·required. 
After this injection, you would not be alloWe9 to give blood for one year. 11lere may bea risk of AIDS 
associated with this inocculation. . . . 

The differences in opinion from different sources make it very difficult fot Die to force people to get 
preventative shots. The gamma globulin shots mayor may not help with the threat of hepatitus A and 
can probably be postponed unless someone has.suffered a clear exposure through splash or wound. The 
seemingly low probability of catching serum hepatitusB from sewage, asoppoSed to blood, may not 
warrant the series of shots necessary for immunity. 

Since I cannot state that there is no risk ofhepatitus posed by working 'without sewage samples, I cannot 
advise anyone not to take the shots. Anyone who is uncomfortable with the notion of waiting for 
protection ca,n contact me arid arrange for immediate innoculation with either or both vaccines. 

It does seem clear that if someone get splashed, or gets sample in a cut, they should go immediately for a 
giunma globulin shot. 

You must notify me if you have had reason to believe that you have had contact with any of our polluted 
samples. 

.-



Standard Operating Procedure for Handling Unchlorinated Sewage Effiuents 

We are required under Rhode Island's stringent Right-to-Know laws to inform all employees of the 
haZll;l,"q,s tqwQ.fch th~y will be,exposed in the workplace. This training must be updated whenever 
empIQyee,~are ~igDedt(j a newtAslC. 

In November of 1991 and in ~Iy 1992 we will begin working with. sewage th~t has n:ceiYed priIlUlry 
and secondary treatment but _!las not been. disihfecfed. Primary and secondary ~tm~I\~ remo,ve solids 
from sewage ~4 re4uce the biological oxygen demand of the marterial but do not kill bacteria or viruses. 
Therefore ~U' effluent §amp,les handled m t.hi~ laootatorymtlst be regarded l1Sg>n~ated. 1llese, 
contaminilntscoJl,lGirn,clude, (l;mt are not limited 'to )ilidilStriai wastes 'such as'heavy m,lfWsor o,ther .. , 
pollutants, and viablebactes;iaand viruseS lD.cludiiig'thoSe causing tetanus;'gangreIie, poUq, hepati~ and 
gastrointestinal and other dl~.Apparently ,there is disagreement in the litera~.as to the viability 
of the AIDS (Acquired Immune Deficiency Syndrome) virus under these conditions. It, should: be 
obvious from this description that these samples are to be regarded as hazardous and should be handled 
with ,great care.' . . 

There are three routes of e~posure that I;Dust be minimized tballow'us to handle these s;unples safely. 
These these are ingestion, aspiration and injection. in other words~ wemllSt eliminate the possibility that 
anyone will eat, or breathe sample material, or introduce it ilito' the blood 'stream through a new or 
existing cut or puncture inthe:l1kin. 

The following guide lines must be (ollowed for working with potentially infectious and toxic samples, in 
this facility: ' . 

General Guidelines 

No more visitors in the wet labor. prep room, including family members, roommates, significant others. 

All lab personnel must have current tetan,us innoculations. (Last one DO more than 8-10 years ago.) 

Observe all previous protocols to avoid contaminating the office and restroom area. (Red taped pens, 
clipboards, take off protective gear before leaving lab area, etc). 

Whenever possible, work on a piece of absorbant paper, then dispose of it in the biohazard container 
after each use. 

Look for ways to eliminate breakable or sharp equipment from testing protocols (but check with us 
before instituting any changes to the methods). 

Keep this material contained at ail times - don't slop it around. 

Always wash your hands with bacterial soap before leaving the lab. 

Personal Protective Equipment 

Water repellant blue gowns and latex gloves must be worn for any operations involving contact with 
sewage, including, but not limited to checking the tests, renewals, set up and breakdown of tests. 
These gowns must be kept in the prep room between uses and discarded immediately if they become 
contaminated. We also have yellow polylaminated bunny suits. White tyvek labwear isn't suitable and 
aprons aren't adequate. 

Safety glasses must be worn at all times because viral and bacterial diseases can be transmitted through 
the eyes. 00 not touch your face, eyes or other exposed skin with contaminated gloves. 
Don't handle earplugs or your or safety glasses with contaminated gloves. 

'v glasses and face shields must be worn for any operations involving pouring effluents. or 
_.ons in Which there is danger of splashing. 
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Aspiration Hazarcl$ -- Aerosols 

It is very important to minimize our exposure tosewageaerosols. All renewals, salinity adjustments, 
glassware rinsing, media disposal at test breakdown, etc. Jl1ust be done in the prep room hood. 

Spills must be wiped up immediately to avoid their drying and liberating dust. 

For operations that may produce aerosols, we now have surgical masks available. 

Ingestion Hazards 

As always, there is no eating, drinking, or smoklng in the lab. 

Don't put pens or other equipment into your mouth. 

Don't even think about mouth pi petting. 

Don't put food in the sample coolers, or samples in the food refrigerator. 

Wash hands before leaving the lab. 

Notify the safety officer in case of spills or if pumps or other equipment become contaminated. 

Injection Hazards 

Check gloves frequently to make sure they are intact. 

Minimize operations that could puncture gloves or skin; use unbreakable equipment wherever possible. 

Immediately report all wounds, however small, to the safety officer. 

I f you sustain a cut, abrasion or puncture that could be contaminated by sewage, strip ,off and throwaway 
gloves; scrub cut for several minutes with the germicidal soap in the bathroom. Rinse and repeat. Rinse 
cut with alcohol. For a small puncture wound, squeeze the wound until it bleeds. Clean as above. 
Because of the danger of anaerobic infections (tetanus, gangrene) all cuts must be monitored daily. A cut 
that seems to heal over but then becomes red, swollen and hard may contain anaerobes. Cuts that 
develop these symptoms require immediate medical attention from a doctor to decontaminate the wound. , 

Clean up 

All spills must be wiped up immediately with paper towels; don't use sponges. One waste barrel will be 
designated for infectious waste and will be supplied with biohazard bags. These bags must be marked 
with autoclave indicator tape and autoclavedat EPA before disposal in the dumpster. All soft waste 
(paper, polystyrene cups) from the East Greenwich project must be placed in the biohazard barrel for 
autoclaving. Soft waste from other projects should not be placed in the barrel, to minimize unnecessary 
autoc1aving. No sharp objects such as pipets, blades or broken glass should be put in with the soft waste, 
to minimize the chance of wounding the person disposing of the trash. A five gallon bucket lined with 
two biohazard bags will be set aside for infectious sharp wastes. Do not overfill either of these 
containers. To avoid getting a blast of contaminated air in the face, do not scrunch down the waste in the 
soft waste can while leaning over it. 
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Work surfaces such as the hood floor should be decontaminated with a 1 to 20 dilution of Chlorox after 
use. However, we cannot use this near the tests because of its toxicity. It is also hazardous to humans; 
do not get it in your eyes or on your skin. 

Where it is not possible to disinfect, but where there is the possibility of spillage, keep the area covered 
with ahsorbant paper and .chang~ it whenever sample is suspected to have been splashed. (The side 
ledges on the water tables, the light box and surrouriding table, plant transfer areas. Use a minimum of 
tape so that the paper can quickly be ripped off the table, rolled up and dumped in the biohazard barrel 
for proper disposal. . 

Every night, a designated person will disinfect the doorknobs to the prep room, wet lab and restroom. 

Additional Considerations 
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HAZAR 0,0 US . MATERIALS ~i 
ClASSI·.·FICATION 

SPECIFIC REACTIVITY 
HAZARD 4 - May detonate 

3 - Shock and heat 
Oxidizer OXY may detonate 
Acid ACID 2 - Violent Chemical 
Alkali ALK change 
Corrosive COR 1 - Unstable if 
Use NO WATER W heated 
Radiation Hazard •• t\ O-Stable A 



NOTICE 

29 July 1991 

, " 

. , 

On 19 July,,1991 wep.otifi~ allh~4s tbatan~lysis of a sipglefqrmaldebyde monitorl:rig badg¢SlJggeSted 
that wenlight h~veexceeded,tb,e'action l,evel for this cheIhicaI.W~ noted at tb,attbnetbattbe analytical 
lab had faiiedto~specify itsunitsanc:tthat we were uncleat a$ to thv aquw h~rd. TheCorpoQl,teSafely 
Qfficeth~confirmed that the,(t28 ppm fjgur~reP9rted to, uS'JepreseIlts. the 8,hour Time~ Weighted ' .. 
Averagy and that we arethereforew,ehbelow the O.S.ppm legatHpIih' Despite letter-:of-the-l~w " 
complianqe, we have taIcentbe folloWing steps' ~o. try to ensure' tb,~ lowest possible level of exposUre: 

, , , 

o Vialscontaiping formalin h::we~beenmovedtO,the attic. 

o Hencefortll, IlO more samples in, fotnlalin IIUly pe stored in the prep room, except for the samples 
, to he'precessed that same 'day; " 

o New carbon pads have been insta,lledin all fume hoodS. 

o Frames have been built to raise the level of the hoods so that the microsc(jpes can he, pushed, in 
farther. 

o Air circulation tests with the Ile""ly-raised hoods confirm thatsuctionisY6ry good msidethe 
plexiglass guard, but that fumes will escaped if formalinkansfer aIld riosing: operations are 
performed too near the front edge. 

o Next time we have at least two persons scheduled to work aUhe scop¢for at l~f{our hours, we will 
repeat monitoring withba:dges. 

o Additional badges have been ordered so that we can monitor again in a few w~ks. 

(, 
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MSDS 

MATE£R'IAL SAFETY DATA SHEETS 

EMPLOYERS MUST HAVE MSPS FORALL HAZARDOUS 

SUBSTANCE.S. MSDS'S MUST BE AVAILABLE DURING 

EACH WORK SHIFT TO EMPLOYEES WHEN THEY ARE IN 

THEIR WORK AREA. 

• CHEMICAL NAME AND CAS NUMBER OF 

HAZARDOUS INGREDIENTS 

• PHYSICAL AND CHEMICAL PROPERTIES 
• PHYSICAL HAZARDS 

• HEALTH HAZARDS 

. POTENTIAL ROUTES OF ENTRY 

PEL OR TLV 

CARCINOGEN OR POTENTIAL CARCINOGEN 
• PRECAUTIONS FOR SAFE HAN DUNG 
• APPROPRIATE ENGINEERING CONTROLS, 

WORK PRACTICES OR PERSONAL PROTECTIVE 
EQUIPMENT 

• EMERGENCY AND FIRST AID PROCEDURES 

Our Material safety data sheets are located in a folder (soon to be looseleaf notebook) 
on top of the fIling cabinet near the door between the wet lab and the downstairs office. 

Material safety data sheets are fIled in alphabeti~ order using the most common 
chemical name. 



( Material Safety na.ta Sheets (MSDS) 

We have a file of material safety data sheets for all chemicals in house. They are 
located in the green looseleaf on top of the filing cabinet beside the door to the wetlab. 

Person designated to m&intainapd up<tate chentical inven,tory ,and. to review and update 
Material Safety Data Sheets: Diane MacBride 
(Check sheets for completeness, assure that the most recent of multiple. versions is in 
the notebook.) Written requests must be filed with the above before ch.emicals can be 
purchased. 

Person designated to obtain MSDS for all incoming chemicals: Cathy Sheehan 
(Calls vendors if chemicals arrive without MSDS. Forwards chemicals to Diane 
MacBride if MSDS is missing. Chemicals will not be released to the lab until an 
MSDS is obtained.) 
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u. •• ""<;11'\ C I '"' IIC 1111 \';ii:l1 ,",0. 
m Req.SChOQt lane Phillipsburg, N.J. 08865 

24"Houremergeney Tetepncne ··(201) 859-2151 

Chemtr.ec # (800) 424·9300 
National Response CMter# 424·8802 

,':0066 -02 G.;tdmium 
Ef fec.t. i ve: 09/10/86 

SECTION U - HEALTH HAZARD DATA (Continued) 

MATERIAl 
SAFETY 0 
SHEET 

Page: 
Issued: 12/05 .... 

in the air may cause irrevers1ble lung injuty> kidney disease, 
and other adverse effects. 
Dust may irr1tat.e eyes. 

Medical Conditions Generall'}l Aggravated 8\1 Expo5ure 
None Identified 

Routes Of Entr~ 

ingestion, inhalation 

Emergenc~ and First Aid Proced~re5 
CALL A PHYSICIAN. . 
If swallowed) if conscious) 1mmedlately induce vomiting. 
If inhaled, remove to fresh a1r If not br~athing, give artificial 
re5piration. If breathing lS dlrr:cult, g1ve oxygen. 

SECTION ur - REACTIUITY DATA 
;..' 

St.abi 1 i ty: Stable Hazardous Polymerization: Will not occur 

Conditions to Avoid: none document,;:,,:' 

Incompatibles: strong oX1dlZ:~~ agents, nitrates, nitric acid 

SECTION UII - SPILL ~ND DISPOSAL PROCEDURES 

Steps to be taken inth~ eve~t of a ~n::l or discharge 
Wear self-contained breathing ap~ar3tus,~ndfull protective clothing. 
With clean shovel, carefully pl,3.c~ -naterial into clean, dry container and 

o cover) remove from area. Flusn =-~:.ll area with water. 

o 

o 

o 

Disposal Procedure 
Dispose in accordance with all ~p~ilcable federal, state, and local 
environmentai~regulations. 

EPA Hazardous Was'\e "Number : DOGS (EP Toxic Waste) ~ _____________ • _______________ a============~_=~ _________________________ aa=~-= 

SECTION UIII - INDUSTR:~L PROTECTIUE EQUIPHENT ==a=a _____ aa_a _______________ ==_==============Da ______ ____ a ______ = ___ • __ ~_~=== 

Uentilation: 

Respiratory Protection: 

Eye/Skin Protection: 

Use general ~r local exhaust ventilation to meet 
TLU requixemer~5. 

Re~pirator~ ?~~~ection requir~d if airborne 
concentration ~xceed5 TLU. At concentrations up 
to 1 ppm) a ~l;h-efficiency particulate 
respirator oft ~ecc~mended. Above this level, a 
~elf-contal~~~ jreathing apparatus is advised. 

Safety gog9'" ~niform) apron) rubber gloves are 
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222 Red Scho9t!-,ane' .. Phillipsbli~g, N.J. 08865 
24;HoI,Jr Emergency Telephoile ~ (201)859-2151 

Chetntrecl(8()0).424-9300: 
National e Center # 

.;0066 -02 
Ef feet ive: 09/10/86 

Cadmium 
o 

Page: 
r~~ued: 12/05, . . 

= =-= =::. = == = = = I:: = = = =,,= = a~ ===-~ =~== =:;a =:; = = =.= =;::; = =,=-=::;= = z;;=;;:: =- c =z:=_ = = =:; =::1 =-='.:::c.rz= =-:i:r: == a ::a=:a=~ == == 
SECTION l)II~ - INDUSTRIAL PROTECTIVE EQUIPMENT (Continued) 

==========================~~~========~~~==~~=m====~_===========~=Q===_=.=====~ . '. . (I 
recommended. . 

SECTION IX - STORAGE AND HANDLING PRECAUTIONS 

SAF-T-DATA™ Storage Color Cod~: Blue 

SEecial Precautions 
Keep container tightly closed. Store 1n secure poison area .. 

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

DOMESTIC (D.O.T. ) 

Proper Shipping Name 

INTERNATIONAL (I.M.O.) 

Proper Shipping Name 
oYazard Cla~5 
,~/NA 

Label5 

Chemical~) n.O.5. (Non-regulated) 

Poi50nou5 50lids) n.O.5. (Cadmium) 
6.1 
UN2811 
POISON 

N/A ~ Not Ap~licable or Not Available c' 
The information pt.lbli~hed in this Material Safety Data Sheet has been compiled 
from our experience and data pre5ented in varibu5 technical publication5, It 1 

the user'5 respon5ibil!tyto determine the 5uitaBil~ty of thi5 inFormation for 
the 'adoptio~ 6f nece5~ar~ 5af~ty precaution5. We re5erve the right to revise 
Material Safety Data She~t5 periodically a5 new information become5 availableG 

o 
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J.T.BAKER INC. Z2Z' 'RED SCHOOL LANE, PHJ:LlIPSBJjRG, NJ 08865 
M A'T ~.~ I At' S A F ET YOA T A ~ HE E T 

2it-HOUR EMERG,ENCY TELEPHONE -- (,201) 859-Z151 
CHEMTREC -: (BOO)' 4?4-9300 ~- NATIONAL,'RESPOUSE CENTER :~ (800) 424-880Z 

S3670 003 
o :-~FECrIV£: 

SODIUM OODECYL ~ULFATEtSOS' RAG.E: 1 
ISSUED,: 05/11189 

ZZ RED SCHOOL LAN E, PHI LL IP SBURG, NJ 08865 

=======~=================================~==~=======;::=====:::;=.~============::::;:== 

SECTION r - PRODUCT IDENTIFICATION 
o ==-======================,====::;:=====-=======,=====:=========================,=-::~==~=== 

PRODUCT NAME: 
C OMM ON SYNON YM S: 
CHEMICAL FiMIlY: 
FORMUt.A:., 

CFORMut.A WT. = 
CAS filO.: 
NIOSH/RTECS NO.: 
PRODUCT USE: 
PRODUCT COOES= 

SODIUM OODECYl S'ULFAT E 
SODIUM lAURYL SULFATE; 
SURFACTANTS 
CH3tCH2)110S03NA 
288.38 
1!)l-Z'1-3 
WTI050000 
LAeOR~TORY REAGENT 
4095,L050,V0'80 

f SOS t r" .. 
DODECYl SODIUM SULfATE '.' -. 

" 

(" ====================='==================='========-=======================~'==== 
PRECAUTIONARY LABELING 

============::=.=======~=;:::=:;:====.;:==================;:=========.==.================= 

BAKER SAF-T-oATA* SYST~M 
HEALTH 
FLAMMABILITY 

( REACTIVITY 

1 
o 
1 
Z 

SLIGHT 
NONE 
SLIGHT 
MODERATE CONTACT ~:')-, ~e:/ ;Jv- i'---' 

LA BORA TORY PROTECTIVE EQUIPfofENT 
( 

GGuuLES; LAB COAT 
o 

u.s. PRECAUTIONARY LABELING 

WARNIHG 
CAUSES IRRITATTON. 
AVOID CONTACT WITH EYES, SKIN, CLOTHING. KEEP IN TIGHTLY CLOSED CONTAINER. 

OWASH THOROUGHLY AFTER HANbLING. 

INT~RNATI0NAL lABELING 

HARMFUL IF SWALLOWED. 
o DO NOT BREATHE DUST. AVOID CONTACi WITH SKIN AND EYES. 

SAF-T-DATA* STORAGE COLOR COD!::- ORANGE (GENEPAL STORAGE) 

CONTINUED ON PAGE: 2 

o 

o 



J.T'.BAKER rNC~ 22Z REO SCHOOL LANE, PHILtIPSBliRG. HJ 08865 
MAT E RI 4 L S A F E T Y DATA SHE E T 

24-HOUR E;\1ERGENCY T~lEPHONE - (201) a59-Z1S~ 
CHEMTREC :$. (800 )424-9300; -- NATIONAL RESPONSE CENTER .-;: (800) 42;4-8802 

53670003 
--FECTrVE: 05/01/~9 

SODIUM DODECYL SULFATE [5DS' . PAGE; 2 C' 
ISSUED= 05/17/89 

:.' 

~(~=================~=~~~i~~N=~~=:=~~~~~~~~~=====================-=~=~======= 
. . . .'. . 

=====================================.=========;::========.=-====================== 
CO"MPONENT 
SODIUM OOOECYl SULFATE 

·CAS NO.·· 
151-21-3 

WEiGHT % 
90-100 

OSHA/PEt 
N/E . 

ACGIH/TlV 
N/t: 

. . 

----------------------------------------------~------------------------------------------------------------------------------------------------..... -~~-~""'!""'~-,--""!" 
SECTION III - PHYSrCAr DATA 

c· 

f ~ • • ~ • 

===========================~======================~=======~=~=:====;=========; r 
9UILING POINT: N/A 

MEtTTNG POINT: N/A 

SPECIFIC GRAVITY: 0.40 
tH20=lt 

SOLUBILITY(H20l= APPRECIABLE (>10%) 

r~~R THRESHOLD (P.P.M.): N/A 

COEFFICIENT WATER/all DISTRIBUTION: N/A 
( 

VAPOR PRESSURE ·(MMHGt~ N/A' , 

V~POR OENSITY (AIR~l': ·N/A 

EVAPORATION RA!E:N/A 

% VOLATILES BY. VOLUME: 0 
f21 C, 

PHYSICAL STATE: SOLID 

A"rcARANCE & ODOR: WHITE TO OFF-WHITE POWDER. FAINTOOOR. 

==='===:;::===================='====================-==========-===="================ 
SECTION IV - FIRE ~ND EXPLOS ION HAZARD DATA .... 

=============~======================~==~======================~=============== 

FtASH POINT (Cl.OSED CUPt= N/A 

AUTOIGNITION TEMPERATURE: N/A 

FLAMMABLE lIMITS: UPPER - N/A LOWER - N/A 

c 

t. 

FIRE EXTINQUrSHING MEDIA C 
USE EXTIN'GUISHING .IIIEDIAAPPROPRIATE FOR Sl)R.ROUNDIN{;. FIPE. 

SPECIAL FIRE-FIGHTING PROCEDURES 
FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIP~ENT AND SELF-CONTAINED 
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE 
MODE.G· 

CONTINUED ON PAGE: 3 

( 



( J.T •. BAI<ER INCa" 222 REO ScrmOL LANE,·,PffIt.LTPSBURG.fiJ ' 08865 
MAT E R I A L S A F E T Y D A T ASH E E T 

24-HOUR E~ERGENCY TELEPHONE --(201' 859-2151 
CHEMTREC # (800) 42~9300 .:.- NATIONAL RESPONSE CENTER:: ,(800' 424-8802 

S3670 003 
r-cFECTTVE: 05/01/89 

SODIUM DODECYL SULFATE (SOS, PAGE: .3 
ISSUED: 05/17/89 

-(-, -=====:::======.=================='========================::::=============.==== 
SECTION IV - FIRE AND, EXPLOSION HA~ARO DATA (CONTINUED) 

======= =============.==================:==========~============~=;::::;=======::;==-== 

UNUSU"AL FIRE (; EXPLOSION HAZARDS 
NONE IDENTIFIED. 

Toxrc GAS·ES. PROOUCED 
SULFUR DIOXIDE, CARBON MONOXIDE, CARBON OIOXIDE 

o EXPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT 
NDNE IDENTIFIED. 

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE 
nUNE IDENTIFIED. 

c! ======.====:================================:==========================='::===, 
SECTION V - HEALTH HAZARD DATA 

------------------------------------------------------------------------------------------------------------------------------------------------------------
THRESHOLD lIMIT VAl.UE fTlV/TWAJ: NOT ESTA8LISHED 

( SHORT-TERM EXPOSURE lIMIT, {STELl: NOT ESTABLISHED 

I _R.MISSIBlE EXPOSURE LIMIT (PEL): NOT ESTA8LISHED 

T( ICITY OF C01t1PONENTS 
\ 

C ORAL RAT LDSO FOR SODIUM OOOECYL SULFATE 
INTRA?ERITONEAl RAT lDSO FOR SODIUM DOOECYl SULFATE 
INTRAVENOUS RAT lOSO FOR SODIUM DOOECYl SULFATE 
CARCINOGENICITY: NTP:- NO IARC: NO l LIST: NO 

CARCINOGENICITY 
CI NONE IDENTIFIED. 

o 

o 

o 

REPRODUCTIVE EFFECTS 
NONE IDENTIFIeD. 

CONTINUED ON PAGE: 4 

1288 ,..G/KG 
210 MG/KG 
118 MG/KG 

OSHA REG:- NO 



J.T.JA!<;=~,I"IC:. 72.,";! "::1) ')~..J)CL LA~4~', P'-iILL1PStJU'RG. JJ J~:"o5 

~ A T ~ ~ I ! l SAc ~ T Y D ~ T A S ~ E ~ T 
24-H.!JUR C',~q,G':'~-.jCY TEL:::FYO!\'= -- (201) :35c -2l-51 

I1cMTR.€C f,! (80el) 424-93')0 -- "IATIO"IAL R.E$P'O·~$E CENTER. ,~ (800) 424-3S02 

D03 
I\I E : 05/01/89 

SODIUM ~ObECYL SUL~ATE (SDS) PAGE: 5 
I5SU~O: 05/17/89 

=~======~~======~~==================:====~=====~======================~= 
SECTION V -HEALTH HAZA~D DATA {CaN1INU~D' 

====~~=~==~==~=======~=========~=========~===========~~=~===~=========== 

HAZARDOUS SUBSTANCE: ~O 

NO 
Y~S 

CHEMICAL S: 
~lVENTORY : 

, , 

==================================~==~================================== 
SESTION VI - R~ACTIVITY DATA 

==================================~=====================~=~======~====== 

rTY: STABl~ HAZARDOUS POlYMER,IZATION: WILL NOT OCCUR 

ION S T Q A V C I 0-: ~(JI STUR~, HE A.T 

AT ISLES! STRONG ACIDS, STQONG JXIJIZING AG~~TS 

OSITIO~ PRODUCTS: OXIDES DC SULFUR, C~PSCN ~ONOXID~, CA~~O~ OIOXIOE 

==========================================~====================~======== 
SECTION VIr - SPILL & DISPQSAL PROCEOUR~S 

================================================================~======= 

T BE TAK~N IN THE EVENT OF A SDILL CR DISCHARGE 
~R S=L F- CONTAINC:D Bi<.r::A':HHJ G APPARATU S A!'-i8 ~ULL PRO r EC fI VC:: CL OTHI NG. WI TH 
:;AN 5HCJV::L, CA~cFlJLLY ?LAC;;: ~,AT=~IAL If-.Te' C:L::AN, DRY C:)i~TAINSK AND 

'VER; REMOVE FROM A~EA. FLUSH SPILL ARFA wITH WATER. 

A.L' PROCEr'lURE 
SPOSf. IN ACCffi:.JANCE wITH t.lL APPLICAPLE F::,)~R.AL, STATE, ANO LOCAL 
VIRONMENTAL REGULATIONS. 

------------------------------------------------------------------------------------------------------------------------------------------------
SECTION VIII - I~DUSTRIAL ~ROT~CTIVE EQUIPMENT 

----------------------~------------------------------- ------------------------------------------------------------------------------------------

:\TION: USE ADEQUATE GEN::RAL OR LOCAL EXHAUST VE~TILATIaN TO 
KE~P FUME OR DUST LEVEL3 AS LOW AS POSSI9L~. 

ATORY ?ROT1.:CTION: NO'IE R~QUIRcD WHERE -"lO:::Q'!ATE VENTILATION CONDITIONS 
EXIST. IF AIR~ORNE CO~CE~TRATION IS HIGH, USE AN 
APPROP~IATE RESPIRATOR OR OUST MASK. 

IN P~OTECT ION: SACETV GOGGLES, UNIFORM, P~8PER GLOVES ARE 
RECOHM::ND£D. 

CONTINUED ON PAG~: 6 

(, 

c,' 

(: 



( J.'.~:,;..~=;::. F.C. 22:: ~-:~ SC...lJ'JL L:,·~=. D"~:LL:P:;:~Uq,:;. ,J ,l':106~ 

~ A 1 ~ ~ I A l S ~ = ~ T Y rAT ASH = ~ T 
24-HJUR ="1c!';':;Er;:y T:::L::PL10f\:: -- (201) 35Q-21C:;1 

:~EMTREC ~(8001 424-~30~ -- NATIONAL ~~SPO~SE CENTER ~ (800' 424-8802 

1)83 
Cf T VE:J5/01/SQ 

saDIUM QOQ~CYL SULFATe (SOS) PAG'::: b 
ISSUE): 05/17/89 

========================================================================= 
SECTION IX'- 5TO~AG~ A~D HANCLING PRECAUTIONS 

=================~=====~=====================~=========================== 

C -OATA* STORAGE CULOR CODE~ ORANGE (GE~~RAl STORAGE) 

;= REQU! R EMENTS 
-:EP CONTAINER TIGHTLY CLJSEO. SUITABl= FOR ANY G~~E!{a.L C~E~HCAl STORAGE 
-::: A. 

(========================================================================= 
SECTION X - TRANSPORT'TION DATA AND AODITIO~AL INFOR~ATIU~ 

========================================================================= 
fIC (O.O.T.) 

c~ SHIPPIN~ NAME: CHE~ICALS, N.O.S. (NON-RESULATED) 

c 
. SHIPPING NA~E: CHE~ICAlS, N.~.S. 1NON-R~GULATE~' 

MARINE POLLUTANTS: NO 

SHIPPIr~G NAME: CHEfI1ICALS, N.~.S. (f\ON-R::GULATE/J) 

::: USTO~S HAR~ONI Z,\ TI eN NV'''1BE R: 34021100005 
CJ 

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

~OT APPLICABLE O~ NOT AVAILABLE 
~WT ESTA BLISHED 

o j;:ORMATION IN THIS MATERI Al SAFETY DATA SHEET MEETS THe 
.::MENTS OF THE UNITED STATES OCCUPATICNAL SAFETY A"ID Hi:ALTH ACT AND 
~TIONS PROMULGAT~D THER~UND~R (Z9 CFR 1910.1210 ET. SEQ •• AND THE 
:AN WORKPLACE HAZAF.DOUS ~ATEj{IAlS INFORMATION SY5Tc~. THIS OIJCU~ENT 

-~NOED ONLY AS A GUID~ TO THE APPROPRIATE PRECAUTIONAqy HANDLING OF 
. ,TERrAL sY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON TRAINEO 
o iEMICAL HANDLING. THr:: USER IS RESPONSIBLE FOR DETERMINING THE 

JTIONS AND DANGE~S OF THIS CHEMICAL FeR HIS OR HER PARTICULAR 
:ATIO~'~. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCL'JLING FYi: AND 
;UARDS AND RESPIRATORS ~UST a~ USED Te AVOID CONTACT WITH ~AT~RIAl 

~ATHING CHEMICAL VAPORS/FUM~S. 
o J~E TO THIS PRODUCT MAY HAVE 5E~IOUS ADVERS~ HEALTH EFF~CTS. THIS 

:AL MAY PHERACT WITH OTHER SUBSTANCES. SINCE THE POT!:f'ITTAL USES 

c) 

, VAR If': 0., BA KER CANNOT wAR..N OF ALL OF THE POTENT IAL U A'JG!: Q,S OF US E 
CONTINUED aN PAGE: 7 



J.T.~·AI(::;', L'i(.. :22 ::;>=:'JS:'HC<JL Lt.,'Ii~, ;;·HLL.IPS3U~::;, .-iJ 0;:):3·'::--') 
M4T~Rlt.L SA.~~TY D.!.T!t SHc:::::T 

24-HOU~ EYE~;~MCY T~LEPwO~E -- (2Jl'85Q-21~1 

~~=""TREC :: (800 )l..24-93J .. : -- r-J.ATIOf~~L RESPO'IS-= CENTEt{ :: (800) 424-3102 

n03 
I vE : 05/0 1./ 89 

SCDIU~ nOOECYL .SUlFAT~ (SDs) PAGE:: 7 
ISSU~D: 05/17/89 

=== ==.:::.== = ========:-=======-: == == =:::==== = ====== == == == ========== =========-==.=::.:'= 

::RACTIIJNwITH OlHER CH=,'-1rCAlS OR ,"lATERIALS. 3AK~R 'f'IAKRANTS THAT 
EMICAL MEETS THE SPECIFICATIDNS S~T FORTH ~N TH~ LABEL. 
'JI$CLAI"1S ANY OTHER AARK~jnIES, EX~R.=SSEC' 'JR IMPLIED wITf-i R::GARO 

PRODUCT SUPPLIED HEREUNDER, ITS MfRCHANTA~ILITY OR ITS FITNESS 
~ARTICULAR PURPOSE. 
~R SHOULD RECOGNIZ~ THAT THIS PRODUCT CAN CAUSE SEVERE INJURY AND 
~ATH, ~SP~CIALLY IF IMPKOPERlY HANOL::D OR TH~ KNOWN OA~GERS OF USE 
T HEEDED. I<.EAD ALL PR:::CAUTIIJNARY I~lFORr~ATI'J1'I. AS N=.1 'JOCU~::NTEC 
L SA!=ETY I~FORMATICN B::CJt'1::S AVAIL~9lE, 3A!I',ER .. ILL P={!OOIc'ALlY 

THIS ~ATE~IAL SAFETY OATA SHEET._ IF YOU HAVE ANY QU:::STIO~S, 
CALL CU $.TOMER SEt<. VIC E (1- 300- JT3A1<:: R, F(H A~; SI STANe~. 

~HT 1989 J.T.BA~ER I~C. 
~MARKS OF J.T.BAKER INC. 

CD BY DUALITY A$SURA~C~ D~oAqT~E~T. 

l. 

( 
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.Material Safety Data Sheet 
from Genium's Reference Collection 

Genium f1.!Ws~ingG.orporation . 
•. .1145 CatalynStreet '. . 

Schenectady, NY12303~1836 USA 
(518)'377~885'5 

(§ ....... ' ......... p .............. . . ~" '>".J ' .. t 
:;' .. '~'/:,j ~ --

: ::'} (, ' 

, . .' 

GE'NIUM"P'UBUSHING CORP. 

SE:CTIQNL 'Mj~,:rEalAL ",IDENtlFICATI oN 

No.30A 

HYDROCm.ORIC ACID 
(ReyisionS) 
Issued: October 1977 
Revised: November 1988 

27 
~laterlaVSa:me: HYDROCHLORIC ACID 

Description."(Orlgin/Cses): Used in the produc;:tionof chlorides; in refi~ing ore in.the p~oduction of tin and tantalum; 
for the neutralp:ation of ,bases; for pickHllgand cleaning meJ.;!i products;. for oil·. and gas·well trealmcnts;alid in removing <®> 
scide from boi\.ers and heiit-exchange equipment. . 

b'ther Deslgnatlo~s: Aqueous.Hydrogen Chloride; Muriatic .-\cid; HCliHp; CAS No. 7641~01-0 

~lanuracturer: ContaCt your supplier or distril?utOr. Ccnsult the latest edition of the Chemicalweek 
Buyers' Guide (Genium ref. 73) fora list of suppliers. . 

BMIS. 
H 3 
F 0 
R 0 
PPo· 
• See s.ect .. 8 

:'\FPA 

R 1 
I 4 
S 4 
K 0 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Hydrogen Chloride, CAS No. 7647·01-0 

Water 

380r Less OSHA PEL 
Ceiling: S ppm., 7 rrig/ml 

ACGIH TL V, 1988·89 
Balance. TLV-C~iling: 5 ppm, 7 mg/ml 

Toxicitv Data .... +Impurities such as iron, chlorine, and traces of organic m3ltC~ ;:-:~\' :~ 
present in small amounts, depending on the grade of acid. 
•• See NIOSH, RTECS (~1W4025000), for additional datl W:::: ~:: :~·::;c~s to 
reproductive and mutagenic effects. Continue to monilor NlOSti . . ·[i.eS 
(MW40300000), for toxicity data on hydrochloric acid itself. 

Human, Inhalation, LCt..o: 1300 ppm (30 Mins) 
Rat, Inhalation, LClo: 3124 ppm (1 Hr) 
Rabbit, Oral, LDlO: 900mglkg . 

SECTION 3. PHYSICAL DATA 
Boiling Point: 227"F (109"q (20,22%) \lolecularWeight: Not Applicable 
\ieltlng Point: -85·t:= H,S"C) (20.69%) Solubility in Water (%): Complete 
Vapor Density (Air = 1): 1.268 Specific Gravity (HP = 1): > I 
pH: Strong Mineral Acid % Volatile by Volume: Ca 100 
Appearance and Odor: .A ~lear, colorless-to-lightly yel\o',\ :::' .. _;:-:;r:~ !iquid; sharp, pungent, characteristic, irritating odor of hydrogen 
chloride ga,s. This odor is detectab.Ie at 1 to 5 ppm and becon-:.:,;;;-:::-.: ':"\Jnl and irritating at 5[0 10 ppm; howeve:, theador serves;,s a good 
warning propeny. 
CommentS: Thespecific physical propeniesofaqu~ous hyC~,.i::.~:~ 4Cld solutions vary with the amount of dissOlved hydrogen chloride 
gas. HYcll:ochloric;l.cid forms a con~tant boj)ingazcotrope (a ;:-:: \:_ ~: c:I hydrochloric acid and water that behaves like a single substance in 

. that its vapor h~sthe same.composition a~ the mixture itself! '.\ :~:: '. ,:~~ ; ~t ~27"F or 109'C) that contains 20.22% hydrogen chloride and has 
adensity ofl.096. ~oilingy,:eaker or stronger aqueous SOIUli,:r::; ~:', ::s m LI-Je loss of either component until the constant boiling acid is 
prodU~d: ... , 

SJt:CTION 4. FIRE AND EXPLOSIOi\ j).\f...... LEL UEL 

Flash Poj~ti!-nqMethod Autoignilion Temperaturi! 
~~~~~~~------~----~------~~------ .. • .. • 

Extinguishing :'t1edia: *Hydrochloric acid solutiOns do not :'''';:7 ... ,: c-,:::::guishing agents that will put out the surrounding fife. Lnusl,lal 
.. Fire or Explosion Hazards: Use a water-spray to cool firecex;:,·' ~.: ~;~;;Llincrs of hydrochloric acid to prevent ruptures. Explosive hydrogen 
gas can oeptOduce:dbythe reaction o( hydrochloric ;c,:id Wilr. ;n::::; .dl;':~ as iron. Neutralize spilled hydrochloric acid with limestOne, slaked 

• . . • • . I 

litl;l.e, or sod.a ash to minU;nizethe possible. generation of hydr"~,:: ~ l.i. Special Fire,;flghting Ptocedures:' Wear a self~contained breathing 
apparatjls (SeBA) with a full fac'epiece operated in the pressu~<:·C:,; ::".~;]j or positive-pressure mode. ::;pecial neutralization procedurlls, if 
applicable; include the application of chemically bas.ic subst.a:-::~'· ,:~c:; Jssoda ash or slaked lime, . 

SECTION S. REACTIVITYBATA 
• • • ~ , , > • 

Stability/Polymerization: Hydrochloric acid is stable in closec ::;r:t:llners duringl'Outineoperations at room temperature. Hazardouspolym
erization cannot occur. Chemical Incompatibilities: Hydroc::lo:-:;: ~(;id reacts dangerously with acetic anhYdride, 2~aminoethanol, ammO
nium. hydroxide~ calciulll ph9sphide, chlorosulfonic acid, ethylc:;c : ;~m.!ne, ethylenimine, oleum,perchloric aCid,B"propiolattone, propylene 
oxide,'siIver perchlorate andcarl?on ~~achloride, sodium hydrox::'~' sulfuric acid, uranium phosphid~. vinyl acet4te,sooium, and many 
carbide compounds (Geniumtef.84). TIlls. material is a strong rn::-:;:~:Jl acid that is very reactive with bases. Conditions to Avoid: Avoid 
exposure to incompatible chemicals. artdto any other male.rijl \\h;',;~ compatibility withhYdrocHlonc acid or its vapor has not yet been 
established. The corrosive action of hydrochloric acid on most rr:c:~:s .:an liberate extr~rnelyOammable/\!xplosive hydrogengas.(H2); piping 
systems and containment systems must be chosen carefully. H:\l;JrCnUS Products ofDecornpositlon: Dunng Ores hydrochloric acid may 
deeoinposeby reacting wlthceTtain. met3:!s to:produce very f1:!r::::'.2~:': J:1dexplosive hyQrog~rigi\S(Hl).Signific<i!1t a.rnountsofhydrogen. 
chloride gas (HCI) are given off at room temperature; the r:ltc ;1:' ·.~.:c ;:::~rJtioniDcrease.sas thl! ternpeTatun:and the strength (I %) by we)ght 
of HCl in Hp increase: Comments: Reactions. between hyc~o~;-: .. :~:~ .;~!dand. cyanidesisulfides, and.fonnaldehyde, will prod~ceeXlTe'Pely 
tOxic hydrogen cyanide (HCN),hy~rogensulfide (1:1 2S), sul.f~~: .. ':::: . SO,), and bischldrometliyletfle'r, respec\i'vely: ." :.' . 
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SECTION 6. HEALTH HAZARDINRQRMATfON-' 
Carcinogen.icity: ,Hyd,r~h_loJ1c, a.cid is no~listed as·;~;carcinC?~.en'>.~y the NTP, IARC, or G)SHA:.. '. _' , _, (' .. 
S\lmmary of RiSks: See'Gebiuni Indu~trialMSDS30f:f0r c!etails of the health effects of hydrogen chloride gas. Hydrochloric add solutions 
will generate hydrogen chloride gas with all its heal!h~ffects:Jhese are irritating to the skin. eyes, and mucbusmernbranes of the upper res
piratorytract (URI). The severity of,eye injury fromsplashe-s depends upon quantity, concentratioDlstrength; and du'ration oHhecotitact 
P-ermanent visual damage has beell repOrted. Ingestion of hydrochloric acid causes corrosion of the mucous mernbraQes, esophagus, and 
stOmach. aswelIasoausea, vQnUting,intense.thirsl, and diarrhea. Erosion o(el(pQsec\ teet~.mayoccur.Circulato!y coUapseaq4 qealll ;2Ce 
possible. :'Iledkal Conditions Aggravated by Long-Term Exposure: Nonereported~U1arget OrgansjS\cin; eyes, URT. Ptirriary . 
Entry: Inhalation. skin contact. Acute Effects: Corrosive skin and eye bums, tissue damage, and severe irritatipn of theURT..Chronlc 
Effects: None reported. FIRST AID: Eyes. Immediately flush eyes, including under the cyelids, gently but thoroughly with plenty of 
IlIMing water for at least 15 minutes. Skin. Rinse the affected area with flooding amounts of wa~r and theijw,asq·itwithsol\p.anQwater. 
Remove contamioat.eQ clothing under a safety shower. Inhalation. Remove the expose~f person !b freshiiir; restore an~or support his or her 
breathing as neeqed. Have qua.1ifiedmedical personLid adniinister oxygen as reqUired; ingestion. Notlikely. Shouldthis'typ~ 'oJ exposure 
occur, and the exposed person is responsive, give him or her 2 to 3 glasses of water, therr milk of magnesia or limewater hdrink. Do not 
induce vomiting. Spontaneous laryngeal spasms can occur. Never give anything by mouth to someone who is unconscious or convulsing. 
Get medical help (In plant, paramedic, coqtmunlty) for all e~posures. Seek prompt medical assistance for further treatment, obserVa
tion, and support after flrst aid. ~ote to physician: Treatment for respiratory effects following inhalation of hydrogen chloride gas includes 
using a 5% sOc,lium bicarbonate solution as an aerosol; maintaining .a proper .fluid balat:)ce (diure4cs may be useful); and decreasitig the in
flammatory respoose of the lungs byadministeriDg steroids on a short-term baSis (2 to 4 days)~ SevereinhaJation exposure requires 
hospitalization aild observation (72-hour minimum) for the delayed onset of pulmonary edema. Sen.a! chest X rays and respiratory support, 
includingintilbatio~imay, be re9uired as apearly interven.tion. .. . 

SECTION 7. SPILL. LEAK:, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safe~ personnel. evacuate unnecessary personnel. eliminate all sources of ignition immediately (hydrogen~as may be 
generated). and provide adequate ventilation. Cleanup personnel need a full set of protective clothing. including a self-contained breathing 
apparatus (SCBA).SmaJ.I spills andresidue can be covered with an excess of a mixture of soda ash and slaked lime. After neutraIi~ation. do 
not flush waste directly to a seweror into lakes, ponds, or streams. Waste Disposal: Contact your supplier or a licensed contractor for 
detailed recotnmendations. The aIlowilbie concentration of neutral salt in the effluent discharge is apt to be regulated; study and follow 
federal, state, and local regulations. Consider saving the waste hydrochloric acid Jor use as a neutralizing agent during cleanup operations 
of basic materials. ( 
OSHA· Designations 
Listed as an Air Contaminant (29CFR 1910.1000 Subpart Z). 
EPA Designations (40 CFR 302.4) 
CERCLA Hazardous Substance. Reportable Quantity: 5000 lbs (2270 kg), per ttie Clean Water Act (CWA), §3 lJ(b) (4) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses orchetnical safety goggles. Where splashing is possible,. Wear a fuU face shield. Follow . 
OSHA eye· anc!fac;:e-protection regulations (29 CFR·19IO.133). Respirator: Wear a NIOSH-approved respirator ~r Genium reference 88 
for the maximum-use concentrations and/or theexposilre limits cited in section 2. Follow OSHA respirator regulations .<29 CFR 1910.134). 
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear,an SCBA. All respira,tors must be acid 
resistant Warning: Air-purifying respirators will not protect workers in oxygen-deficient a~mospheres. other.: Wearilripervio.usgloves, 
boots, aprons. gljuntlets, etc., to prevent any contact wiLh this material. All clothing must be acid resistant:Ventllat[on: .. IQst4l~ ~ndoperate 
general and local maximum-explosion-proof ventilation systems powerful enough to maintain airborne levels of hydrogen chloride ,bt<)ow' 
the OSHA PEI.. cited in section.2. Lpcal exhaust ventilation is preferred because ilprevents (iispersion Of the !=OQLaminarH into the gener.aI 
work area by eliminating itat its source. Consult the latest edition of Genium reference 10J (ord!=tai}edrecotnnietldatiops. Mil\(e ventilation 
systemductwQr;k ;tod exposed fan components·acid resistanL Safety Stations: Make emergency eyewash~tations,s,afety/quick-drenqh 
showers. ilnd washing faciliti!:ls available in work areas. Contaminated Equipment: Contact Ien.ses pose ir spec::ial hazard; soft lenses may 
absOrb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and launder.it 
before wearing it agaiJ;J; clean this material ftom your shoes and equipment Other: DesigQall engineering systems td be acid resi~tan~and 
explosion proof (hydrogen gas maybe accidentally generated). Comments: Practice good personal hygiene; always wash thoroughly after 
using this material and before eating, drinking, smoking, usingthe toilet. or applying cosmetics. Keep it off your Clothing'and-equipment, 
Avoid transferring it from yourhands to your mouth while eating,drinking, or smoking. Do not eat, drink, or smoke in any work area. Do 
not inhale hydrochloric acid vapor. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage/Segregation: Store hydrochloric acid ixicldsed containers in a cool, dry, weH-vencllatedareaawa,y fromsou!'C_e~ of igllitioIl, 
strong o1;idiZC;T1i. strong bases, outof.direct sunlight, and away from incompatible cheniicals (see sect 5). Protect cOItiaiqers from physical 
damage. SpeciailianclHng{Storage: Storage areassho.uld ,have acid-resistant floors and apptoveddtairtage facilities. Use n9nsparking 
tOols in areas around tanks anc! pipes where hydrogen gas may be generated. Engineering Controls: Make sure all engineerirtgsystems 
(production. transportation)a.ri: of maximum-explosion-pl'Qofdesign: Ground and bond all containers and pipelines, ett., used in shipping, 
transferring, reacting, production. and sampling opetatlons to prevent static sparks. Hydrogen gas may, become concentrated inside metal 
equipment; perform operations to searcH out possible hidden areas of hydrogen gas carefu)IY.,Other PrecaUtions: Carefully follow your 
supplier'srecPOlInendations concemingtheproper handling and storage procedures for hyCifodUoric acid~Provide emergency neutralization 
materials (soda,ash, !im~stone.orslaked lime) and equipment near storage arid Use areas. ,. . 
Transportatlop pata (49GI1R 172.101-2) 
DOT Shjppln~arne: Hydrochloric .. ACid 
DOT H alard Class: "Cotrosi ve MateriiU 10 No;UN1789 ,.. ,., 

IMO Shipping Name: HydrochloncACid, Solution 
IMOHazaid Class: 8 . 

DOT Label: Corrosive, 
DQTPackagingRequlremen~DOTPackaging£xceptions: 49 CFR 173.263 

IMO Labtl:COrrbsive 
IMDG Packaging GrQup: II 

Referen.ces: 1. 26,38,84~~4, 100, )il~, )17. JfQ.l22. 
JUdgments'as to}li~ ~[abnItyofinf(mnapoPP~~11- f~r ll';Io:has,er'spurpo~es are 
nea.ssarily purclWet's responsibIlity. Therefore • .although reasonable ~ has 
l>e(oi t.akenln.tl\e J1rtpmlion ofsUCl\ iilf6\1natiori; Ge-niumPublishing'Corp. 
e,.:.~nds no w~.ties.,~ norepresenWiQ!I$ an!! assumeS no respOnsibility 
as to the llC(:uiiCy or ~i~jlity ,of such ,i.nfQ.~oll f9r .application to 
purchaser's intended pufpOses or for consequences of its use. 

I Prepared by PJ Igbe, BS 

I Indu~trjalHygiene Review: ,DJ Wilson;Crn . 

) iMedical Review: WSilvennan, lvID 
c· 
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Mat~~I~N~:WFQRMiLrN . ..... . \ .~~.~ •.• · .• 2 ... ·.~~ .. ··.' ... ~.0' •. ·.r.; ... \~(..\.~ .. \.'.'.'.2·· .•. ·.·.4._'. :.'.0.' Descrl ptlon (O~Ii;IDlUses):used;iS a disin!c;ct:mt;i,s a gt:~C1de and fungicide for pli1Dts and l'" 

vegetables; tll de~~y fiic;s and oiller insects;ta mm11iaCtlU'e phC)nplic resiIls(formerly used in ,home 
cc!QStniction;put b'~ed in f!)82).iI.l1ificiaI silks, cellulose esters; dyes, or.gan1e ehemicals, gllll!smirrors, Poilfiali~ Formai4e!lyde 
and explosives; in,ll:qp(Ovingfastness.ofdYes infabria; tamiing and preserVing hides; aildmordinting HMIS .' NFPA , 
and waterproofmg fabricslaiso usedin'rubber latex I\pplications and in e~almfug fluids.H 2. R 1 

OfherUeSignatlons:formai;Fonnaldehyde Sqlu~on; MQfbi~ide ~2 I 4 
Manu(~ttllter: . CQ~~t your sup,pU~ or dislributor.Consultthe latest edition of the Chemicaiwuk . ~G~ S 2 
Buye.r,s' (1uille (Gel:li~ ref. 73)fou listef suppliers. .See sect 8 K 2 

Formaidehyde,· HCHO, CAS No. 0050-00-0 37 to 55 OSHA PELS .... 

Methanol, CAS No. 0067~S6-1 

·See Coi:nmcnts in section 3. 
··Methyl alcohol may be absorbed through intact skin, which contributes to 
overall exposure. 
Comments: See NIOSH, /(fECS (Lp892S(00), for toxicity data on both free 
formalc:l~~yc:le gasan~ fonnaldehy<!e-,in-water soluti!l~ (formalin); see RTECS. 
(p~:lr)fO( tonclty data for theme~anol stabllizer component of . 
fo n. 

SECTION·.;.3~:: PHYSICAL DATA:: .. ::) 

8-HrTWl'\;: 1 ppm. . 
lS-Min~ 2 ppm 
H~ TV:"A AC,~on Level: 0.5 ppm 
. ACGm TLV$,1288-82 

'IT.V-nvA: 1 ppm,l.Stnglll;1' 
'IT.V-S"fEL: 2 ppm, 3 mgtm' 

o to 15 OSHA PELs (Skfu.) 
8-Hr TWA: 200 ppm, 260 IngIII1' 
IS-Min stEL: 250'ppm, 310 IngIm' 

ACGm TLVs (SkIn·), 12gg..82 
'IT. V -T\V A: .200 ppm, 260Inglm' 
'IT. V ~STEL: 250 pm, 310 IngIm' 

BoUlngPolnt:, 20S"F (96~C) pH: 2.8 .toA.O (Basic) . 
,Meltt~ Point:> , <32"F (O"c) , % VOIatlle by Volume: 37 to 55 
SpecIfic Gravity~O = Ii: 1.0 to 1.15.. . . . 
App'!!aran~ &pC! Odor: ActW',warer whire'liquid; with pungent. characteristic, formaldehyde odot(deteCtiotllevel: ca I ppm). 
CoDUDents:. Commercial fCX'm.alin solutions co~tain varying amO.un~ of fam~alclehy~~gas, methano~ aIld. ~~. Contact your supplier 
for the Specificlltionsofthe pUICMsed prodiictthc;physic.alPIQpertieSlisted aI'c;re~.setltativc; values for the common 37%-by-weight 
fo~aehy~-g8S';jn:"w~SP~.~9rapqqWn,iI!gmetJl~1 ~.·a stapil~. . 

SEcrI0N=:::ii4~i\FIRE::'hiNDfiExpr}OSION)nATk::::::(tlti:(=:·'://t):}tt}:){:::U;:::::@:: : .~' .•. : ... <.::. " '.:.:;: 
Fla$~~()~~ l~"P'(~O·q(IA~~igJ:\i~on Te~ture: 795~F(424,":CkFortnaldehydeGas LEI,.: 7%·· J ',*~.' ;3% •• 

~' - , ( , 

·~,tCiminCdforafo~solutioncontain,ing37%fonnaldehydeand·lS%·mcthanoL 

EXtfJ;igtdshln; Medla:.tJ~~chelDi~cattlO~l;Iioxide, Watef~pray,or "Il~l)ol" fOllnl to extinguish formalin ftres. Use, awatef spray to 
cool flre-eXpOsed containers, to flush spills away from sources of ignition, and to dilute spills to nonflamInable mixtures. Ift~ fot:IJl3lde
hyde gas is· burning, direct ftre-flghting ope,ntiops tOwardstoppiti~ theflowoftJtis:$as; use a wateqp~aylQ prot¢ctpetsonnel attempting to 
do so .. Unusual FlreorExploslon HazardS: Fonnalin liquid itself' presents a tnoderatefJteantl explO~ionhaiard.1heJo~dehyd~gas 
thatcanbccvolved froIfl wO~Rpetations~ is fI8 iJlTi;iable .. If Uti [oij;l)a}in, s?lution~\stilbUized wiUt meth3Do~ ~c .intoaccountthe'increased 
POsSibi1ityofn~*rm~biljtY ~iatCcrwith then;JRUWtol.vapor! Sp~~al Flre.Oght;ingProcedutes: Wear.a:self-containCdbrealhing. 
apparawi (SeBA;) with !It\1''·f~ieceep<:ratedin Utepn:ssure-demand or positive';pressute mOde. . . .. . . .. . 
·~Mixtu.res o{air anc1freef~dehyde'gas'iIre hjghly flammable; the Wi~ riu1~edf explosi~ilityi~ from 7 to ~%. ~Qtmalin i,.a corilbus
tiblcliquid~ The ·tlashpoint of a 37%"fomialdehYciCand 0% mcthanols'?JiuiQu: (a "37cx, nic;thanQl~~ softi~OIf) ··is 185"F.(SS"C).Thctlash 
point of fonnalin solutions'dCcTCaic:fias the iiriidiliit ot'iIlCthanol' inctfaseS. . '..... ..' .... , • 

. ':.":::: .. , .... 

Formalin is stable during rQutine . use;~ Jt.ina.th:lg.rIt clUlDot undergo hazardous polymeriz8tion~ Forinaliii solutioDSoanundergo' a noiihaz
ardous self-pOlymerization to form parafonnaldehye, which precipitates out ofsolutiop .u an tt¥issolve,clsolid at. ~ .~uc>~. 9' .th~ ~I?-taiper. 
Cheml(lIlIIn~patlbmfl~(F6nnald~yile gas reactlldaDgerously Willi mttOgen'dloJ'ide;pc:tCh1ori~ati4 and ~flip,;;' anI! ~QrII!i~ apici. 
AlDlO~heri<:()~ygen cap.()!i~~f~~l1yQ~JQ (QnDcorrosiveJoinUdclc1;eSpeCiaIlywh'en ~fobha}jn;$Olutloil';~/:i~at~J(:~\I:Ong" •. 
oxidizing agents and active organic mat;JjaA~ sll¢h: !t,i:phen()lmay pro~:t,e .UiiiPte~¥,~~iden~,poJ~~tioO:rt'!\Ii~Q:.iii.CQilI;Ht1ons to 

I A .. 'v .. Old.: .... '.A.~V •. Oi .. dd.irec ... ' .. t .... co .....• , ... ntac ..•. ~Wl.,. ·th ..... in .... co .. ' ~., ... atible .. C.'.h.' e ... , IDl .... ,.~ .. ' .. 0. re.xpo. s.ure. to. '~.'.' ~'~.'". ~f •.•. ~.·.Iu ..... :.~.Qn., •• A .. 1. W..Jl .• ~." .'~ .. ' .•. ~. ,.lis.·.n ..... ;. c ..... qm. p .• a. ... u ... b .... lli .. ' .. ty .•.•..... b. e.tw. een : formalinsolutibns and antsthCt materihlby,tesiitig:sIfiaUquantities ·of IOAtenalS',to replicate the expectc<i' co~?itionsbf:~Illk,.o,~~~ons. ; 
li'ijIrd..?~;~l,IC~ Qry~~~IV~~:. T,9~F ;~~~S~ytt, ~ carbon ~onoxitle ~beprO~¥edtlWiri.$ f~ 'or'~~de.liYde.~~~~.;" 
Warnlnv= 'FnTTrHflrf,.h"A,.. ,.~" T"P~,...t wtth l,vrfT'f'\O"""r'! ,...hl,....,..,,-l .. 'I,",,~""~ ,...-rt'1'" ..,t-~""'("""'"'''''_'''' _ ...... _A ........ _ ......... r",,_ '"' ... /,..\.,1 ..... -.-.. __ .L_." _.L __ 
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CardnogenlsltY,! 'F~ehyde is<;lllS$ifici;l!j)yffi~iiAd}IH~~{~'~up A2. (~uspected h~ ." by,tfle. JARca~~g¢up2B .. • 
(probable human) carcw,ogen;andby.tb!: NTP.~ a,.&Wupb (reI$Q~a,bly antiCIpated) carctnOg .' , . ()(~;f~d~hY4cgas is 
irritating to the e !l~, PQ~! \.llIv;~~,ap,4\u . 'res'iflW?,.';, ',"' ", '~TI; coug~g. difficulty in breathiDg,Pli~~~~ ed~ma"pn9umOn.itis, and 
ev , ,ell ,C,811I'):SU . ~m,. ".' /),n Pirog concenttfti,lQ~s:~,contact Wlth strong formalin ~~utiops,ptWlUiJO~dehy:qe gllS h~ve 
ca~ed:~rimary~~iriftatt~~~'Ingc:sijonof f9npal!R,mluti,Qj,lsC,f~~ corrosive gastritis .with a high' m.:~lihOOd ,pf,~oratf0#: ~vere stOmach 
pam;nau.:Sea, VOIIUfingj coma, and even deatffcan result ApproXitfl2lely2 ouncesconsti~ a wea;JJetPal dose. gf :~7?&fotJ:xWin. Formalin 

.. $olutionssplashedinto theeyes'havecausedseverelojuryand'cC5rp~aa,milgc.s'~sltive4Iaividu!lJ,~m.a.y.dev~lopsymptolPS'frOnJ, ij;n 
"exposure that is as lo~~,g.05 .PP!ll.ExP9~urea,~19!Q 20 ppm,c'aUsesprofuse teatihg, asevetebuItiiilg sei1sation~an~cou~h;i~~lI9.be. ' 
. tol~I'l\tedfor 9~lY!l few ~utes. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: 'Skin:, eyes, 
UR;t;PrlnwrY,E~try; .. In~a1at~ cQ.n~ rre ,fonnalill ~ol\ltion ~~ cQt;l~n~e,~~I,U1af, ~;~e.~pSO~ed,~h~e skin; Acute 
Efrec~:} Irritat.ion of the e es, , and URT. Chronic EffectS: Cancer maybe caused by chipruc e~ppsure to . Ol'Ill.a."e~ydC?ga,s.Rmnalin 

s. ,0. ;IUti9 .. o .. s and ... l"!; .. S. in.s .. th. at contain fO .. ~ . .' . d. eh ... Yde .. ,c ... ~u. se s .. e. n.sitiZ.' atio .. n de~titis. SeriSitiZation to fOhn~denlde. ,~~. be.en_re.,~o .. ~d IO.)1. P'fi4g ... 
clt('OnlcJow-le.v~lC'~posures resulting~n~f.hpta!1C sympt9~aftel' tnmlmal.exposure;FlRST AID: Ey~; lnunedlately'f1ush'eyes,lnl;llldiIlg 
under th,eeyelids, gently but thol'OyghlywithPJentyo,(rnnning Y{at,er(c;>r atle~tl$ minutes.SIclD. Rinse the area with water ilndthen wasil it 
with soap arid water.ufthalation. ReIilO've the exposed pe~on.to fresh,air;,~~re apdlor:~~Ppgft lJ~orberb~thing as~eeded.,Have ' . 
qualified Illedical personnel minister ox n asreqllited: lIige~iob (iippIiCabl~ mily to, accidentaiingestiQJ;1 oJJorm,alinsoNgq!;1s,;n9t 
applicable to formaldehyde gas : 've an in b mouth to someone who is uncbhscious ot cdnVu~ BegiiliglWeqiatedUu!i9p 
witb4to 8, OUn . .' or . G~tm.e4lc;a.l.hl!lp,(:pllU)tiparamed c:,eomm . oran eXilosures.SeekproiIfpt ~~lil assistance 
for fu - er: eatment, observation, and support after f1l'St aId. Note to 'physician: Seve{C~inhaiation;exposures (ca 50 ppm) may'cause'pulmp. 
nary edema. Treatmenrfor ac.cidenU!i iQgestioQ includes. a gastric layage~water OJ;' saline UJ;1til'clear,JQllowedby activat¢ FliarcQal with 
salineonOrbitai cafha,Isis.:Treatexposed person for anion-gap acidosisirilc>'nitOrbIOgq~Ut~ollevelS boncurreii'Ur; The rapidly metabo-

, lized formic acid reqfi~~~tteIl~~q: treat for acidosis .and use dialysis to ~move the formic acid; .', ' " ,. 

SECTION 7.SPILL,'LEAJ(AND'DISPOSAL PROCEDURES::: 
SpUllLeak: NotifysafetYpetidt1,ne~ eJi,trtinate all sources of ignition, provide adequate ventilation, and evacuate all nonessential personnel 
Cleanup.perSonnelnced'pro~tiQ,*a,gainst skin contact with the liquid and inhalation of its vapor (see sect 8). Contain large spills and .' 
collect waste. Neutralize the spUledfQnna!ih with aqueous ammonia or mix it with sodium sulfite. Wash the residues with dilute ammonia to 
eliminate vapor. Prevent runo(f'fr\ltil ~tciing streams, surface waters, waterWays, watersheds, and sewers. Preplan for emergency response. 
Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Waste fopnalinc~beburne(iin an", 
approved in~inefll.tor, Approvediandfllls ~y aCcept properly neutralized formalin solutions. Follow Federal, state, and local regUlations. 
OSHA Designations . 
Listedas;a specificallyregulilted substance (29 CFR 1910.1 028).' 
EPA Dl!SlgnationS (40 CFR302.4) , . 
RCRA ij~ous Waste,No.Ul72 " ."" ........ '. " ,. ," 
CERCLA H.azardous SUDstance, Reportable Quantity: ,1000 Ibs (454 kg), per the, qean Water, Act.(CW A), Section 311 (b) (4); and the 
Resource Conservation and Recovery Act (~CRA), Se<;tion 3001. . , " 

SECTI()N8~ SPECIAL PROTECTION: <INFORMATION , 
oggles:" lways wear proteCtiy~~yeglass~ .or clieJJiical safety goggles. \\inCiC splashing of formalin solutions i, possible, 'weara'full if~e 
. oil ow OSHA eye- and face-protettiqn reg!ilations (29 CFR 1910.133). Respirator: Wear a N1OSH-ApproX~1i respiratpr" per Genium 

reference 88 for the maxil:nuQiJ.uscconcentfationsand!or the exposure limits cited in section 2, Folt9w OSHAr:espif1ltol'fC&ulation~; (29~FR 
1910.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage'taili), wear an S,ClJA; Warn!Ag: . A~
purifYif~ re~pirato~.Yt'~l.~f prq~~wo*,~rs.in oxyg~~e~eient al:!nPsphere~: Other: Wear'impervious 'nitrile, outylhiboer, orVit6il'. . " 
gloveS,bOOts~ apron$~ ilri4gau~t1et; etc.,,,to,preve!l,~e,x~.ssJve.9r prplongeci ~Idq, cpn~t,,:V'JlW.3ttQn~ .lnstalland operate genetal and local. 
exh~ust.ventila~d~ systelhS ~owerftil erio~,~h to lllil~~ll1liirborn~ !~:f~I,~()f f~~de.~y~~:~1,9.w>t}t~OS~~,PF,L ~~4,ani ~~tedin sectiop 2. 
Deslgr;lallventilauon :systems to be exploslon prooflnorder to mlmm!,lC'SOUFCe$ of 19l1lti()[1. These rec.o,~c:ndllti9q~,IlPPly to, work~ 
where either form~dehy~ .gas or f?~ solutions are used. Saf~~tStationS:~M~~'i:ri#&i:trey~y~WAAb'Statio.ns."sllfety/quick.,drench • 
showers. and washing facllitiesavailaolem work areas. Contami,~*~ Equipm'.n,t:x CqnJ,act;len$~pqse a~p,eclij hl!Zard;soff;l~~~may 
abs()rb irritants, and all Jc:n~~c(u!~enIDl(e tb,e!l1.~l1Qtwear contac~ in ariywofkatO'll;Reolo~ c()n{8i:pinatC4 :clo,thing:~)apnderit 
before We~g it again; c1el1.Jlthis'~al from shcies.andequipment,Otber: DesigrHlllengineenng syst4msin amannertha;'mjtiip:l,ize~ 
S()llrCes ()e igJliU6o' luehas openflame,t1ninsulated heaters;etc."Electrically ground and bOnd aIlcontainetS ani:!, ~tiipnient u,Sed in. shipping. 
receiving, manufacturing, and sampling operations tbatiJlv()lveformalde~yde orfotmaJinto'prevent static: spatks'that\c:ould sWta ftre or . 
explosion. Comments: Practice good personal hygiene; a1w~ys wjlSh tbC)tQlIgllJ.y .. ~tb~ ma(erial. 4. vQid tz:~~ferri.ng~t f;o!ll your 
haIJds tQ Y,Q1J{mollth whileeatingldrlnDng,orsmoking;' [)()l1Qt eat. dri~ or' sindke ~'anywoQc area. A.. void any direct contact with 
f0TIf!illip.sp:l~tj()1;lS 9rfo~d~Y,ge,,' ,..... ." ... ", ., ',.', ,. 

SECFION,,9L SPECIALPRECAUTI0NS ANO COMMENTS: 
Storag~/segre~t16h:"'Stpre' foriWa'Jl~ ~IUtigds ~i~uI~t#,~~os~ckl9~el'S:~ ai~~;~' ~~~~v~ti1~~~'iUca sePllfllte fromo~id~ 
agents andalkaline·matenaIs. The tl11Iliiiium stotageten:iperat~~uired toprevent,WI),'ll1~o.n ~qo~~ m4su~sequ~Q.,t~c;~~~t1<;)D of 
the fOOI!ilJtllWQ(i\1QUangesfroDi:83·F (28~Ci at 319b fonnalincbntainiIig 0.05% methaJi'o.l), to 29"P (':2"C;qr ~7% fo,rm~ijlconW01pg )5% 
metnanol). Special Handllng/Storag~:.:gontrolthe,inveIitoI'Y of formalin solutiop.s.Pi'bteetfoiriialiifdontaitiets from physicaldantag~: . 
B.eforeusiItg,tlt~II1~ali in b~~qH~q.Qn.~,~t a $II1~1 qjlat)ti~y Qf. jt to,8SC(:~. it$"qu~ty.:tinglpeering.C~lOtrOls: Follo~ estilbli~he,d . 
. safeo/'pro~,~~.~,l1~g ~$~e~orWm~lw: Com~~n,~:.' Tra1p.persq,rw~~w~ r'~~t,I)J~d~hyd!!1U ~tss¥eusc and iilpwper 
. emergency respoIise; RemovefroDifUrther exposure any worlCer~hq e~hl,b~ts SJ~sof ~sen,S1~pO,IlI:'!:!lQti911S. 
Trllnspottll~ton 1)3ta (49 CFR.172.101-2)· . , .. ., 
DOT ShI~ping Nllme: ForoW4(;QYdeS9h!tiQI)S D6T:~~I: ~one" 

, I;)OTClilS$:; O~,Aor (Jom,bu.stible Liquid, m NOs.; 'UNt i 98 orUN2209 .' 

.Pormalj',?: ~l~io~~VaIYin dte~;hlt'lt .~~~ andthep,~~ac,i't~ 9f, ~eir Shi~Pwgc6AtAAl~~; ti)eyQQT regulati9n!!,v~ac(\Oniitl~lY. ' , 
Rereren~l!s: 1,4;26 ~g,.~·1..a6;:M, JQQ.11:Z.11~,U4" lJ6,JJ7d2P, 122.. "L,' , : 
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===~=~=~==~,==~==========a=K=========================~===============x~==~===== 

SECTION I - PRODUCT IDENTIFICATION 
====~=-===~=================================================================== ~ 

Product Name: 
Formula: 
Formula Wt: 
CAS No. : 
t..JIOSH/RTECS No.; 
Product Codes: 

Cadmium 
Cd 

112.40 
07440-43-9 
EUS800000 
1184)1182 

===================~===~=~============================~====~================== 

PRECAUTIONARY LABELLING 

BAKER SAF-T- DATA TH S.\lstem 

Ow 
i<EHCTIVITY 

01 
SEVERE NONE "lONE 

LaboratoP' Protective Jtguipment 

Precaut ionan, Labe 1 Statements 

NOTE: 

Wj::, ?)'4 t ;-IG ! 
HARMFUL IF Si,~;:;~L,,')rJED OR INHALED 

REPORTED AS CAUSING CANCER IN ~~80RATORY ANIMALS. EXERCISE DUE CARE. 
G Avoid contact with eyes) skin) cloth~ng 

Ava id breat hi ng dust. Keep in t 19ht. : ':.! .-: ~ 0 sed container. Use with adequate 
ventilation. Wa~h thoroughly after ~and11ng. ==_== ________ • ______ • __________ ===============~=_===~ ___ a=g==_==~=~=_=_~===a==: 

SECTION II - H~~~~DOUS COMPONENTS 

G Component 1 CAS No 

Cadmium 90-100 07440-43-

SECTION 11:- PHYSICAL DATA 

o Boiling Point: U~.por Pressure.(mmHg): 

Melting Point: 32PC ( Uapor Den~ity(air-l): 3.S 

o 
C.o ntl rc:,.! ,:. : 71, Page: 2 nnn~ 
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SECTION III - PHYSICAL DATA (Conti~ued) 
===================~====_=_=~===========a~=======m_=======_==============~===(j 

Specific Gravity: 
(H

2
0=1) 

Appearance & Odor: 

8.64 

Negligible (less than 0.1 %) 

Soft, blue-white solid. 

Evaporation Rate: 
(Butyl Acetate-1) 

% Volatiles by Volume: 0 

SECTION IU - FIRE AND EXPLOSION HAZARD DATA 

( 

Flash Point: ( 

Flammable Limits: Upper- N/A Lower - N/A 

Fir~ Extinguishing Media 
Use extinguishing media appropriate for surrounding fire. 

Special Fire-Fighting Procedures 
Firefighters should ~~ar proper protective equipment and self-contained 
breathing apparatus with full facepiece operated in positive pressure mod 

Unusual Fire & Explosion Haiard~ 
Contact with strong oxidizers may cause fire or explosion. 

(, 

SECTION U - HEALTH HAZARD DATA 

This substance is listed as NTP anticipated human carcinogen) IARC 
probable human carcinogen (Groups2A and 28). The acceptable ceiling 

3 concentration (PEL) is 0.6 mg/M 

Threshold Limit Ualue (TLU/TWA) : 

Permissible 

Toxicity: 

.... 

Exposure Limit (PEL) : 
i .. ~. ,'-

LDSO (oral-rat)(mg/kg) 

LDSO (ipr-rat)(mg/kg)· 

LDs a (scu-rat) (mg/kg) 

0.05 

0.2 

Carcinog~nicity: NTP:Yes IARC: Yes 

~fects ofOOerexpo5ur~ 

mg/m 3 
( 

mg/m 3 
( 

ppm) 

ppm) 

225 

4 

9 

Z List: No OSHA reg: Yes 

Overexposure to vapors may cause irrit~tion of mucoUS membranes) dryness 

u 

of mouth and throat) headache) nausea and dizziness. Ci 
Inhalati~n may be harmful or fatal. 
Chronic effects of cadmium compounds ;frdm low level exposure 
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PERSONAL PROTECTION 

KEY POINTS: 

USE PERSONAL PROTECTIVE EQUIPMENTTO PREVENT -' . . ,'. . 

EXPOSURE TO OR CONTACT WITH HAZARDOUS 

MATERIALS. 

EXAMPLES OF EQUIPMENT ARE: 

GLOVES 

G03GLES 

FACE SHIELDS 

APRONS 

BOOTS 

RESPIRATORS 

SELECT EQUIPMENT CAR==ULL Y .~ND BE SURE IT IS 

SUITABLE FOR THE JOB AND MATERIALS BEING USED. 

CHECK EQUIPMENT BEFO;;>==A.CH USE TO BE SURE IT IS 

IN GOOD CONDITION. 

KNOW THE LIMITATIONS CF -:-i::: :::QUIPMENT. 

CLEAN THEEQUIPMENT AF":=::=' E.';CH USE. ~Ct~~j~$;;~~k 

ALWAYS USE THE FUME :-lce: OR EXHAUST SYSTEM IF 

AVAILABLE. 



NOTICE 

PERSONAL PROTECTION MEASURES TO BE TAKEN IN THE WET LAB 

1. Waterproof (Tyvek) lab coats and gloves (latex) are to be worn in this laboratory 
whenever water or sediment samples are being handled. This includes daily test 
checks, any activities associated with the Cadmium reference tests, picking samples, 
cleanup after a test, and subsampling test chambers for chemical analysis. 

2. Dielectric boots should be added to the above when electrical equipment is used 
near the water tables or sinks. 

3. Safety glasses with side shields (or goggles) must beworn at all times in this lab. 

4. Sandals and open-toed shoes may not be worn in this lab. 

PERSONAL PROTECTION MEASURES TO BE TAKEN IN THE PREP ROOM 

1. Waterproof (Tyvek) lab coats and gloves (latex) are to be worn in this laboratory 
whenever water, sediment, or chemical samples are being handled. 

2. Dielectric boots should be added to the above when electrical equipment is used 
near the sinks or when messy operations involving the transfer of sediments could 
result in contaminated materials splashing on feet. Long pants must be worn year 
round for sieving, press 'sieving, and jar filling. 

4. During sediment transfer operations (including sieving) three pairs of gloves must 
be worn: a pair of latex gloves next to the skin, followed by a ,pair of silver shields, 
followed by a pclir of bluegreen nitrile gloves. Use fresh latex gloves daily and check 
the others frequently for leaks. 

5. Full face shields must also be worn during sediment transfers and when handling 
caustic chemicals ih the hood. ( Formalin, Hydrochloric acid, etc.) 

6. Hearing protection is required when the fume hood is running. 

7. Sandals and open-toed shoes may not be worn in this lab. 

8. Eye protection (safety glasses with side shields) must be worn at all times. 
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A. General Principles for Work with 
Laboratory Chemicals 

In ~ddilion to the m01'6 detailed 
recommendations listed belav., in sectionsB-. 
E. "P'~dent Practices" expretses certain 
general principles. includinsthe following: 

1.11 is prudent La minimiz.ealrahemicaJ 
exposures. Because few laboralorychernii::als 
arc without haz·ards. general precautiOn!.f()r 
handling all laboratory chemicals should'be 
adopted. r"ther than specific guidelines!or 
particular chemicals (2.10). Skin contactwith 
chemicals should be avoided as a cardinal 
~le (198). 

2. Avoid undereslimotionofrisk Even for 
substances of no kno ..... n significant ha~rd. 
exposure shouid be minimized:fQr work with 
subst"nces which present special hazards. 
special preccullons ~houjd be taken (10. 3i, 
3&). One should assume thalany mixture will 
be more toxic than its m.ost toxic component 
(30. 103)anci that <Iii substances of unknown 
toxicity arc tex:: :3. 34). 

3. Prol,jde ad:!quaze ventilation. The best 
war \0 prevent ex.posure to airborne 
substance~ is 10 pr£'''~nt their escape into the 
working atmos:::!i::!rE by use of hoocls, and 
olhe~ nm.ilallo~ ;Jcvices (32. 19a)~ 

~. /;:sii~&;te C ;;;;emj:;:;} hYBicne program. A 
mandatory &'e::::=:.:li hygiene program 
designed 10 mi=-:::"0::.e exposures is oeeaed: it 
should be !l re~\.Jii:lr, continuing effort. not 
merely a slandby .c:Jr $hort-term activity(S. 
ll).1ts recornrne::cctIO!1S should be followed 
in academic leEc::::,!= iaboraloriesas well as 
by full-lime iaCC~:3lOr~' workers (13). 

5. Obsen'e 1:!:- ,:::::i..s. TL Vs.The 
Perrnissiblt: £:-. ;Jus;;re Limits of OSHA and 
the Threshoic !..:~l\ Vniucs of the American 
Conference 0:' C<n'c;!1mcntal )nduslri~1 
Hygienists snot;,::: ::o~ be e?:cecded (13). 



with Cht-nllC(1J.<: 

The Chemic¥1 HYfliene Pilin should requi~ 
thllt Iliouratory worken know lind follow its 
rules lind procedure,. In addition to the 
procedu~1 of the sub progrllms mentioned 
above. these should include the rules lisled 
below. 

1. Generlll Rules 

The following should he u~P.dJor 
essentjall~' alllal.Joraiorr ",orkwith 
chemicals: 

(al Accidentsalld spills,.....,.F.ye Contac\: 
Promptly nush c:!ye~ .)\,ilh WilIer for 8 

prolonged pel1oi:.l(15 minutes) Hnd seck 
medical allenlion(33.172). 

Ingestion: EnctllirHpc the victim to drink 
large IImountsof water (178). ' 

Skin Cont.a~t:f:lromptl~~nush the IIffected 
area with wllter (~3.17+, 178) and remove any 
contaminated c1Qthing (172.170). If symPloms 
persist after wllshing~ seck medicol ~ttention 
(33). . . 

Clean-up.Prompt1~' clean up spills. using 
approprillte pro.teclive:ajlparc1.and 
equipment and proper dispo~al (24 33). See 
pp. %33-237 fQrllp,ecific delln-up 
recommendations. .' 

(b) A voidancttc,!';routineu exposure: 
Develop and cncoura~cSElfc habi.ts (%3); 
avoid unnecessary exposure tochemicals by 
IIny route (23): : 

Do not smell or tastechemical.s (32). Vent 
apparatus wh,ich may.dischal1le toxic 
chemicals (vacuum pumps. distillation 
columns. etc.) into local exhaust devices 
(199). 

Inspect ploves (157) and tesl glove boxes 
(208) before use. . 

Do not allow release of toxic substances in 
cold rooms and warm rooms. since these 
have contained recirculated atmospheres 
(209). 

(c) Choice of chemicals: Use onl\' those 
chemicals for ~hichlhe qU;ililYQrthe 
available ventilation system is appropriate 
(13). " ..... . 

(d) Eating. smoxing.elc.:A'void eating. 
drinking_ smoking. gUm cheWing. or 
application of cosme.ticsin ate as where 
lab.oratory chemicals a.re present (2.2. 24. 32. 
40): wash hands before cO,nductil1! these 
activities (%3.24). 

Avoid storage. handUrig or consumption of 
food or beverages in storage areas. 
refrigerators. glassware or utensils which are 
also used lor laboralory operations (23. 2". 
226). 

(e) Equipment and glassware: Handle and 
store laboralory glassware with care to avoid 
damage: do nol use damaged glassware (25). 
Use extra care with Dewar flasks and other 
e\'acuated ~Iass apparutus: shield or wrap 
them 10 contain chemicals anc: jra~ments 
should implosion occur (25). Usc equipment 
only for its deSigned purpose (2.3. 26). 

(f) Exitin$: Wash areas of exposed skin 
well before leaving the laboralory (23). 

(g) Horsepla., ... Avoid practical jokes or' 
other behn'ior which might confuse. startle 
or distrac: another worker (23). 

(h) MOUlh suction: Do not use mouth 
suction jo~ p:~.:tJOg or Slilrllnt: c siehon (~. 
32). • . 

nndlA1s_ ~ri~;;;ed~·h~;: ~-I~~k~~·(l58l. 
til ~nunuJ huuseAeeping: Keep the work 

llrell clelln Mnd unclullered. with chemical, 
and equipment being properly llibeled and 
stored: clean up the work area on completion 
of an operation or at the end of each dllY (24). 

(k) Personal protection: A"u~ thai 
appropriate eye protection (154-156) is worn 
br all persons. including vilitors. whe~ 
chemiCals lire stored or handled (22. 23. 33. 
1M.)..,' . . 

W«!@r ttPpropriate gloves when the 
polential for contllct with toxic materials 
exists (157): inspect the gloves before cach 
ule.wHllh them before removlIl. and replace 
them Jieriodicall)' (157). (A table of resiSlance 
to chemicals of common glove materials is 
given p.l~9). 

I,heappropriate (164-168) respiratory 
equipment when eir contaminant 
concentrations are not sutricientl}' restricted 
by engineering controls (164-5). inspecting 
the respirator before use (169). 

Use Bnyother protective and emergency 
apparel and equipment a& appropriale (22. 
157 .. 102). 

Avoid u.se of contact lenses in the 
,laboratory unless necessary: if they are used. 
inform liupervisor 10 special precnutions can 
be laken (155). 

Rertu;lveJaboratory coats immediately on 
Significant contamination (161). 

.(1) PJannirg: Seek information and advice 
about hazards (7). plan appropriate protective 
procedures. and plan positioning of 
equipment before beginning any new 
.operation (22. 23). 

(10) Unattended opelTJlions: Leave lights on. 
place, an appropriate sign' on the door. and 
provide Jor containment of toxic substances 
in the eVent of failure of a utility service 
(such 81 cooling water) to an unattended 

,operation (%7. 128). 
(n)Useo( hood: Use the hood for 

operations 'which might result in release of 
toxiccht!mical vapors or dust (198-9). 

As arul.e of thumb. use a hoon or other 
local. vllntilation device when working with 
any appreciably volatile substance with a 
n.V ot less than SO ppm (13). 

Confirm adequate hooa performance 
before use: keep hood closed at all times 
except when adjustments within the hood are 
being made (200): keep materials stored in 
hoods to 8,tninimum and do not allow them 
to block vents or air now (200). 

Leave the hood "on"when it is not in 
active use if toxic substances are stored in it 
or if it is uncertain whether adequate general 
laboratorv ventilation will be maintained 
when it is "ofr' (2001. 

(a) Vi8ilance: Be alert to unsafe conditions 
and see that the\' are corrected when 
detected (22). -

(p)Waste disposal: Assure that the plan 
for each laboratory operation includes plans 
and training for waste disposal (230). 

Deposit chemical ""aste in appropriately 
labeled receptacles and follow all other 
",lIs1(' disposal procedures of the Chemical 
Hqliene Plan Iz::.. 241-

Do nol dlscharpe 10 the sewer concenlTatec 
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Risk Assessment Support Study 
Portsmouth Naval Shipyard. 

Health and Safety Plan 

prepared by 
Frederick T. Short 

University of New Hampshire 
Jackson Estuarine Laboratory 

Durham, NH 03824-3406 
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.~ Field Work 
..• 1 

.. ' 

When collecting samples (water, sediments, plants or animals) it may not be 
known if these materials are contaminated with chemicals or infectious agents. 
Therefore, care should be taken in the collection and transporting of these materials. The 
procedures outlined below should be followed carefully to protect human health and 
maintain proper disposal procedures at JEL. 

A. Collection 

Personnel involved in the collection should wear protective clothing including: 
coveralls, disposable outerwear, or full foul-weather suit, safety boots, and rubber gloves. 

c 

When sampling requires the use of pumps, tubing, etc. these articles and any others that C 

come in direct contact with liquid samples should be held in sturdy plastic bags after 
they are contaminated to prevent contamination of the personnel or the vehicle used. 
Care should be taken to avoid direct skin contact with all samples taken. All personnel 
should wash any potentially, exposed skin after collection each day with antimicrobial 
soap. c· 

B. Transporting 

Containers used in the collection, transport, and storage of effluents should be 
resistant to breakage. During transportation the sample containers should be placed in 
coolers or other watertight container in caSe the original one fails. 

Laboratory Work 

The uncertainties of the chemical and biological constituents in a complex sample 
make it necessary to prevent any direct contact with the skin and minimize 
volatilization. 

A. Sample Handling 

If volatilization (aeration) is required, it should be conducted under an operating 
fume hood. When handling samples in the laboratory, many of the same rules stated 
for field collections apply. At a minimum, gloves and a disposable lab coat must be 
worn. In addition, safety boots are provided to all employees and should also be worn. 
After handling samples and removing protective clothing, hands should be washed with 
an anti-bacterial soap, regardless of the use of rubber gloves. 

All contaminated glassware should be given a preliminary decontamination before 
sending it to the washroom. First, empty excess sample into the proper container and 
rinse thoroughly with tap water. Soak the glassware in a 2 to 5% chlorox solution to 
sanitize it as much as possible. If the sample is known to contain significant chlorinated 
hydrocarbons, rinse the glassware briefly with acetone under an approved, functioning 
hood. A final rinse with tap· water is made before it is sent to the wash room. All sinks 
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.~ used for washing and rinsing contaminated glassware should drain to the laboratory 
waste treatment system. Samples heavily contaminated with microbial pathogens should 
be autoclave-sterilized before disposal. 

B. Waste Disposal 

All samples entered into the data log should also have an entry as to how and 
when it was disposed. All excess samples (those not used in toxicity tests or chemical 
analyses) should be treated by the laboratory waste treatment system or placed in a 
proper container for disposal (SOP for waste disposal at ERL-N). Disposable gloves, 
labcoats, etc. may be put in a plastic bag and place directly into trash containers. Broken 
contaminated glassware should be rinsed with tapwater and then disposed in a container 
specifically for broken glass. 
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TO: 

FROM: 

RE: 

NORMANDEAU ASSOCJATES 

ME M 0 RAND U M 

Bob Hasevlat, Project Manager 

FeliceJanelle,Safety/Compliance Officer 

Site Safety Plan for Portsmouth Naval Shipyard 
Project #12918.00 

DATE: September 12, 1991 

A review of the information regarding hazardous substance on Seavey Island 

has been completed. The following health and safety measures should be 

taken: 

1) When collecting benthic samples from the vicinity of the Island, wear 

gloves and avoid contact with sediments. Wash face and hands before 

eating or drinking. Wash down the inside of boat and any surfaces 

2) 

or equipment that have come in contact with sediments. Shower as soon 

as possible after leaving the site. 

Precautions when collecting lobster and flounder, or benthic samples 

from other sample points, is not warrented. 

3) A copy of the attached guidelines should accompany benthic samples 

to the lab. Clearly label which samples are potentially contaminated. 

4) Based on knowledge of activities on the island which may involve radio

active substances, pre- and post-urinalysis for gross gamma radiation 

should be performed for all project field personnel. In addition, 

these individuals will wear radiation-sensing dosimeters when work

ing near Seavey Island. 



3. eli ent' s phone nunber? tOo '3 
~~~~~----~----~-------------------------

4. Study site location? iJMitfC.. St-+tPy/hZO 
riS~A I¢ \1\::"«: \(('(n-n,.v ~,~ 

I 

5. Present use of the study site? Po~l5a~ .. OIA.:rz4- tJIWAl- Sffd'YI4Rl:> 

6. How large is the study site (acreage)? ____ >_L=-)_~~_:;::...::;;.. _____ ,....,...-_.,.,..------------.-,; 
7. ~hat has the study site been used for in the past? S'ff{PYAAD ~(~CG tAn: 19'oo'S 

8. Is there any history of industrial activity on the study site? ___ 5(_(~_[_Py....:.-rr,e-=-----..:..O-.:....A'_·_Cll_(V....:I....:T{..t.::f:-S-=-_______ _ 

a. If yes, what was produced? 

9. Has the study site ever been used as a landfill? ______ V.L...loES"-'-_________________ _ 

10. Has there ever been waste disposal on the study site? ___ ...!p....:.'t.G=:::.~::.U.:::....~.:;..:.:.:::.::L:...:Y:.._...::S..::O~ ___________ _ 

a. If yes, what chemicals and amounts and concentrations of each? fez. ~/A)~(1 ~ ----~~~~~~~~~~~~:..-..---

. ' 
b. ~at are the locations of'each waste disposed on the study site? ----------------------------

11. Has there ever been wastes stored on the S1:udy site?_· ____ fU5_..;..~....:....:....:.;:..(:...,_=__.:.'7..:0:.._. ____________ _ 

a. If yes, what chemicals and amounts and concentrations of each? S'"a::: A--a:t"r<:~ 
------------~----------

b. Vhat are the locations of waste storage areas on the study site? -------------------

12. ~'hat are the adj acent parce ls used for? __ (l..I;'5 __ l_D1:E_~ __ A_<..S_· 1-11_F1_~ S_IJ._I ""6-_. -=-..:ef....:.....:cAA_: _' .:..'f'-=-l f9f.J __ s:-./L...:.f1.:....«q.:.S:...:O:..:.N~(j::...~ __ .:..~:...:......:....:Dz.~ 

13. Are there any industries in the area that discharge into streams that cross the study site? CA~UJ~ 
--~-------

a. If yes, what chemicals are discharged and at what concentrations? --------------------------

14. Have there ever been chemical analyses for hazardous substances performed on· soils or water on or near the study site? 

a. If yes, what were the results? (Asic: for a copy of the results.) Yes. 
-~~~------------------

15. \J ill sampl es of any type be coll ected for ana l yi s? ___ ...J'f~50~ ________ -----__.:.. ___________ _ 

a. If yes, state type of sarrples and name of laboratory that will perform analysis ' 'fRerG(2.\J(;'r/ IN ~,-C\:"f{iDf 
./ . 

8f~lC - ORGAt-J\$iY\S 51,.\c..H AS f OL"·ic.AAI2"fCS, MP){IPoO~ GTe. - /VAT:. 8b'"}JrtfK 

)8)IM<SNr - "SbJr \0 SAle FoR.. D<S"'~IG(AT"/~ '"'10 rl"tNAL'iT"ICAL LAB. 

FLCUNOEJ< I LofhT82.. -- YSIVT 10 SALe.. ~ Drs"n:: .. 1 gV\1/1!J'r..J <fD Af'-JrtL-V"fLCAL t./tS, 
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Project: f~t£r'6f NAv~ r /ftf'llftlD Project No: . ....-__ ...:/_2-.,;?:...;{....;:7~._()_/) ____________ _ 

NO: __________ ~------~------------------------------~--------____________ ~~ ____ ~-
Client: ____ >~fA.tC:...:.:.::=---...::U~f-J~'1 '-€....;:. ~::..:....:$'....;:t:..;.1Y..!_~tIF.:...· --!...N.:.;,;..,;H-..:....:.,. ____________ _.,..-----_ __.. .......... _ 

Date:· ______ ---L.jti~·5";~!....L-cr.J-1 ____________________ ~ 

Project Location (provide brief description, attach a legible copy of Client Questionnaire and of a Site Location map): 

foltTSIf.1tJu7N NJ1-VHL S'HtPVA-;e/) ~@/- L()Cq.:~ ON re/f-V'e't ISUN!> IN 7HG7 

Objective of Investigation (provide brief description of the proposed field and/or laboratory investigation): 

70 A5SEJ'S LANfjFtLl.. IM~IK""5l t3c7VJH(c I S'lil),I'1CNT A-PD r6lf!U7'&$lCl!. YI'fTI1PU;S /tI(LL 

Potential Hazards: 
Contaminant Concentra.t i on Routes of Exposure 

Inhalation Ing'estion Contact/Skin absorption 

v 
.. v 

(Attach add.itional page if necessary) 

Level of Protection (to be determined by H & S Representative): 

Protective Clothing & Equipment: Gl.If\Il:::"): )/I.((5.fCAL II-JY(O(£, NI miL I!" OIA TS"(O ~ • KlJ.68(:1'Z.. (1 0 Ol~ , 
. s' ;' 

Project Coordination and Emergency Phone Nl.IIbers: 

Project Manager 

Safety Officer 

Location 

8tJB /lrt5';V~1 

FeUc.f:T JM6-U.t::" 

Phone Nurber 

Fire. ______ ~p....;:O~£~7)~~~O~~~7.~~~~P~/~~K~. __ ~O;e~~--------____ ~~3...::~~-....;:).~O~Q~O ________ _ 

Hosp i ta l ____ ~tA...::(?.:.::12TI:.:..:._r.....:.::O::.:IA.~nI-:.:::.:.._'~~~p~rr.J...:AL~ ___ ---=t:;""':.:.._en=:..:Gt=~..:.;:.:C=_'-{.:.......-__ · __ «..L...=.3:..:3~-..-L.Y~&..!../~2=---____ _ 

Ambul ance, _____ tFtfll<~· ~~.2.~...:.::::~~t1A.c:=::.!u.~n..!.:il...-..:.Fi..:..;(Z.:.:..::.f:----=O;.;:cn-:.:...:..~. ________ V~16~-..!..!I!..!~~7'____=_0I(~ ___ 
I..[U'" '5000 

Directions to Hospital (Attach map and written directions to hospital): 

ce/fue POCK fr;2..t:77 /' pj(t)CG6-/) 70 1,,·./lc~S'Ec:r/()1\.J 
IT'I2G' f7 r /tf'l'U.J.o!( ~ 



! Normandeau Associates, Inc. 
i 25 Nashua Road 

NORMANDEAU ASSOCIATES 

i Bedford, NH 03102-5999 

I (603) 472-5191 
(603) 472-7052 (Fax) 

Bedford, NH 
Hampton, NH 
Williston, VT 

COLL~CTION OF CONTAlrf;rN'ATED "S.AMJ?LES 

SAFETY GUIDELINES 

1. Use the MARITIME with side-I'Qounted framework to allow 
samples and sampling equipment to rest o~er the sid~thereby 
reducing contamination of the vessel itself. 

2. Sampling personnel should wear neoprene gloves, lower 
arm protection, Hicar aprons and chemical resistant boots. 

3. Personnel should avoid contact with sediments or muddy 
water with bare'skin. 

4. Wash hands and face with soap and water before eating or 
drinking and immediately after removing protective clothing. 

5. Shower as soon as possible after completion of sampling 
effort each day. 

6. Wash down the inside and outside of the boat after each 
sample and again with soap and water at the end of the 
sampling day. 

5/30/90 

Yarmouth, ME 
Peekskill, NY 
Toms River, NJ 

Aiken, SC 
Greenville, SC 
LeClaire, IA 
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FIGURE 1. Sampling locnHons. 
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SWMU' #10 
ShU" 11 
SwMU fJ 12 
SWMU .-13 
SW¥U .-115. 
SWMU "21 
SWMU ~23 
SWMU#2~ 
SWAm #27 

a&t~.ry Acid 't'an)( No.2.4 
WaataOil Tanka (2) No.12 (pulled Juna 1989) 
Boller Bldwdown T .. nk No.6 6 7 
Rln •• Water Tank No.a7 
Rins. Water Tan'kN.o.· 34 
.l.eld/AlkaUn* Drain Tank : 
Ch.meal Cl$a.nifit IPaciUty T1J1k (Buildi~ 174) 
OUlWr.;er .O~mp.t.rs 
Fuel 011 Spl1laie Ana Southeast ot Buth 6 

The followinl is a brill! su.m.marj" ot SW1iUII lS, ~, 8, g, .• nd 10 trom the 

RCRA racil1ty Aaaessmant, PIO~md~th Naval Shipyard. Phas8 II Report, Kearney. 

A.T., Inc. lionel Baker/TSA, Inl:., July 1, 1l~86. Tabl. 1-5 addr ..... the tank-

relatad SWMUlS: 11, 12. 13, 16, 21, 23. 28. and 27. 

SWMU #6. Unit Nam.: Indu:JulalWaste OutfaUs 

Ducrlption: S.v·ual dllcha~e point. alona the Pl,eat~qu& River were 
located at tha woatarn end 9( the &lta. Tho outtall. ",us unci to 
dl.cha~*, liquid Indu.tl'ial wastas prior to eonstl'Uction of the Indu4Uia.l 
Waite Treatmant Plant. The outfalls ,were located ria .. r f3*rth. ~. 11 and 
13. 

Ptriod of Operat.1:on: 1946 to 191~ 

Wutaa: Indu.trilu YaJltewat.rt lncludln& wutes trom plat1t11 and battery 
shop. contained 1n Bu11dinas 7g and 238. 

Rele&'4 Contr1)la: . Non·s 

H1.tory of Rale •• "a: In 1 g76 lediment. in the outfall area. were sa:mpled 
a.nd tasted. The r •• ulta show h.avy Iutal~ c~ntaminat1ort .includina 
mercury, lead, cadmium. chromlum, copp.r and zinc:; hlall concentrations of 
olls and ,na.a: 1'<::13.; and conc.ntrations ot toW cyanide and phenols. 
Dr1!dclna operation. "'-'1:. oonducted to rtmove contJJnin.ated Qd1rrient 
which Wlrt diapol,eci in the Jamaica Island Landt1ll. The 8tr.~tivenua of 
d~d,inl operatio:ra 1. not lenown. Since that tim. dlJchUl" trom the 
outtalla have e~a .. d. 

SWMU ~~. Unit Namtt: DRlIO Starall Yard 

Ducriptlon: The .tor.\a~ yard 11 a 4-acre .ite that lerv .. &I .. 

tamporary storaacl are •. .tor retuu .prior to ott-site reeyel1ni or dl,po8~1. 

Pulod of Operat1t,n: The unit 1s pruently act1ve and hu been ln 
opera.t1on over 30 year·s. 

Waste.: Laad anc! nlel:el-ca.dmium bathry elementa, motora. typ •• riteN. 
paper products, and .en.p mata!. 

\ 
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R.I,.,e contl'Ql': Ther.Jn nC)i't!QUeeontrol.. Vls\lal inspection 
;f~;~ar~.o&i~: ~\::. pnc1pitat1on n lome &1"11&. &ltd direct runoff to the 

HI.tory ot Re16&u.: Th' (&c111ty eha.rJ.ct~ri:z:at.ion l'13portdocuItllints 
elQvat,dconC1Jntra.t~on:,of,chrQ,mlum., c .. dmJ.~I1l.. .1.,(1. ~~qnl<;J,('L In th 8 
to1.J.;. . No·.oH :r.r:n~~l~~cm J)ro~~Itt .ha.J.~~;.n C.qn,q,ucted. Storage O"i'r ... t1ona. nave' b4ren' mi:lcUned .~ ptev'ent Ute pot.nt1al for turther 
releases oil.&d~ 

SWMU /fI8. Unit NUl.: Jam&ica Illand Land!1U 

~:~~J~ii($:~oJJ'~.~~a~~~~lr1i~;e;~n:Pc1~~& a~f ~~::J:~. a~~i:~Wn. an 

~~O:~; I~r:~rlllg~e~c;,1vi~!3o ~::;' ~e~l-&~~~& J=ib~l~~~~hrrom 
~=~~··tod·~~.~~~b~~:~d?g~o~"·c~Cle~lJ.i!:7:1 ::~~~~~Y~~1l1r\~t\h~d /5, 11 
a.na ra'~ an to cllllpo:s~ ot thl ",ater1&! in the &rea ot the landf1ll 
lll. ust.r. &ted in Fl1ure .. 9.-. 1.' The ~a ... t. ar. ial .... a •. .p,laced a.n. top. o. t I.. 'portion ot th.e Ia.nd!:1J.l, and was, ene,ap.ullted~y&. olay ~Ion,t~r wall i..lonlUul 
Plsc&f;&,Q'U;& Rlve? and a clay cap to pNVtnt lntJ..\tntion. 

Pe:1.od ot Operation: Approximataly 1946 to 1978 

W&!Jte.: In addItion, to ,.ners! r'fu •• , truh and con!itructlon rubble the 
un t accepted incinerator uh, p ating dud, .. Q~ntJ.1nini chrome. l.ad and 
ca htlum; a.'b"to. h"sulat1on; VOlatile ol'janlu including TeE, methylena 
chlord'de, toluen •• and lLEK: &eety ene al\d chlorin. IU cyHndars; 
c:ollt;am,~n&t4d drad,e ,~otiJ' eonta nine chromiuM. !auld, sIQll amounts ot 
PCB m.ercury and poulb y ph. no .; wute paints and solv'ents: and .pent 
.~·dblaat1n~ arit. PUr!onnel have lndieatad that .... te aU' eontainlni 

. PC~, may, a.o bavs beiJn disposed at the site prior to con.truction ot a 
ho dins tan in 1 ~12, ' 

dr.rr~Qt1v. A~t10~I:A '2~foQt 01&:1 c:&,h •• b.~niplae.<l ovar .. the~orti. on 
o the 'landt11 trllit t.cC.pu<.h7onumlnat.d· dred"'" apolli. In "ddttion. & 
C &:f barrier as b •• n conltrUc:t.d llnina the inlld, ot the roek dike. 

Hl.tqry ofR,laaa.a: Sampllni and to.t1ni ot t~dimenUs alon& the fae~ qt 
thelandtlll' ha.V. Indlc&tld. trfvated 1.Vtl. ot 0 om1u~ laacf. &nq melee!. 
However.ttli_ d:&ta dlo .. not con!1rm the land!l u theaoutee ot 
con tinlfria.t1on. . . ' 

SWliU #g. Unit Name: Wercul")" Burial Sit a, 

D •• e~1pt1o.n: Tlro mncury burial aru •• Irt loeated "ithln the Jamaica 
Ltand. tll 1 'Are •. 
l'~rioc;l otOpera~Uon: 1 g73 to 1 P7S 

W •• U.":. Wereur.y c:ont&minatad ""atel Inc:1udl~ tluor .. ~.nt bulb~, 
ther:momate". mtreury Iw1tcllu and rail, h~OMI, and QUit pant 
contaminattd. with RUtrcury. 

Rel •••• ' "Con"tl'OlOl The w. aah4 wera encaplul&~d in 4-tOQ,~-d. l.a.m •. t. arq eo., nc"te, p "., ,net1ona U!'1th thtt end. er.pp~d with one toot ot POll" 
concnt.. The ,ecncrot4 vault. wera buried under 8 to 10 r.at ottll. 
Ther,e"" approxim,,,~~ly., e .vl.ulta in each ot the two u~u. Vl.ual 
Ihsp.tcti,on·lfrdlcat .. lnlitthe &n&l a.r. v.gttatedwith no s1ill" of ~ro5ion 
or a,latHuv 
Hl.tory ofR.lel\u.: Thirs is no r-ecord ot a r,lt4s8 tr-om the concrete 
cap.ulea. 

SWl(U # 10. Unit Namlt: Tunic No. :14 

DescriE2tlon: Thi. unit la an underiround. Q~80-gallon holdini t£nk for 
waltacattary a.cid ffllult1ni from battery disposal operation.. The tank '.-_.' ...... 
haa been removad. .~ - '., 



r.bl. ,1-" 
Huardou. Material. Oi.po.ed ot .at Slta l,Jamalaa Ula.rid Landtill 

. .' , 

, Sub.~nce .m.t1mat.d. . QUc',~U:1;r ' T1.tn. ,,:104; qomment. 
.' >', 

-------------------------~----------~~~~-----Platln, Slud, •• 

Chrome 5,000-10.000 pound., a46"'lg72 stud,s,a wert rnbed 
in ylth nonnal ret'use 
&l'l~we~ ,c1l5pO .. d of 
d1~ctlY1ntD the 
landnll. !lxact 
location l1ftknawn. 

.. 
LQad 

,Cadmium ~,()OO~.lOtOOO pounds 1946-'U112 

~ .. b •• toa inaul .. tion Sey.ral thou.a.nd 
pounds 

V·olatll. 0ra-an1c:. 

TeE,' methfl.ne .20,000 IILlion. 
Chloride, 
tDluene, lRlX, 

A.e.tylen.e a.nd 100,:,,200cy!1nd.rl 
c:111cnne ," 
c:yUndau 

CcntanUnated dr.dCt 
.:pou. eontairUnl: 

Ctlromium &,000 pound. 

Laad 20,000 pounds 

"ute pa1n~ and 600,000 lIa110na 
."lvtnta . 

s:~.rlt .andbla.tln.a eo,ooo toni/year 
c:rit. 

1~46~lgeO !xa~t loea~on 
, unlo1own. 

Dtum. w.reu.ken to 
·the landfIll: where 
W&,It... wert, drained 
Qut directly onto the 
Cround~ , 

Oyl1nderJw," buried 
t1ill. ' 

Toal'lpoUt 
4"PCflt$cf* •• 108,000 

. cubldial'dl. Small 
amounu of pca.,' &l\d. 
ru~rcury ",Qr8 1.1.0 
fOund 11'1 'drw~,. 
'J)Ol1.~ Dreql 
material" came' from 
1t~.~tI at, B.~ 
e.ll,lnd13. 

1946-1geS .probably, d,1.poud ot 
lnYnala Ql"U.tU. 

1946-1g15 ,~a.~H4thl'1Ju~hout 
the 51-te. 

---~~--~~--------~-----------------------------------------
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Normandeau Associates, Inc. 

I
, 25 Nashua Road 

Bedford, NH 03102-5999 

I
· (603) 472-5191 

(603) 472-7052 (Fax) 

NORI'I1ANDEAU ASSOCJATES 

PROCESSING OF CONTAMINATED SAMPLES 

SAFETY GUIDELINES 

1. Wear surgical gloves, lower arm covers and aprons when 
processing samples. Re-powder gloves for ease of use, if 
needed. Dispose of gloves in disposal bucket located in 
sample washdown area. 

2. Wear dust masks for designated projects. Project 
manager will alert you to these projects. 

3. Keep sample covered with liquid while being sorted, 
cover for the night. 

4. Wash sorting tray, forceps, scope and personal work 
space at the end of each day using TSP and sponges. Rinse 
TSP'd area with water afterwards (TSP can be caustic). 

5. Wash samples ONLY at area designated for contaminated 
sample washdown. 

6. Use equipment designated for contaminated samples only. 
Wash bottle for washing less than 0.5 mm-sediment into 
bucket, sieves, sponges, spoons and TSP are to be kept in 
contaminated sample washdown area only. 

7. Wash hands with bar soap when gloves are removed 
especially before eating or drinking and always before 
leaving work at the end of the day. No eating or drinking at 

( 

c 

c 

( 

your work space when working on samples. C 

Bedford, NH 
Hampton, NH 
Williston,vr 

8. Do not touch communal equipment, e.g. phone, sink area, 
door knobs, etc., with gloves on. 

5/30/90 

Yarmouth, ME 
Peekskill, NY 
Toms River, NJ 

Aiken, SC 
Greenville, SC 

. LeClaire, IA 

C) 



NORMANDEAU ASSOCIATES 

Material Safety Data Sheets 

Ci 
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------- -------- ---

J • T • :3 A" E R, u~ C • 2 2 2 RED S C He J L L t. N E, P Ii r L LIP S :3 U R. G , N Joe .'3 6 5 
I-'; A lE R I A L S A FEr Y 0 A T ASH E E T 

24~HCUR EMERGE~CY TELEPHONE --(201) 659-2151 
CHEMTREC # (eoo) 424-9300 -- NATldNAL RESPC~SE C~NTER ~ (800) 424~8802 

F5522 -0,4 FOi:U1ALOEHYDIZ, 37% SOLUTIor~ 
EFFECTIVE: 05/01/89 

J.T.BAKER INC., 222 RED SCHDq~ LANE, PHILLIPSBURG, NJ 08865 

P A{; E: '1 
ISSUED: 05/16/89 

o ====================================================== ====================~=== 
SECTION I - PROOUCT,IO~NTIFICATION 

============================================================================== 

PRODUCT r~A,"'E: 

COMMO~~ SYNC'JYMS: ~ETHYL ALDEHYDE; t-'ETHA\lAL 
C C HE ~ I CAL FA ,..\ I L Y : 

FORMALDEHYDE, 37% SOLUTIO~ 
FORMALIN; METHYLEN~ OXIO~; 
ACW~OU$ SOLUTIONS 

FORMULA: HCHO 
FCRMULA WT.: 30.03 
CAS NO.: 50-00-0 
NIOSH/RTECS Ne.: LP8925000 
PRODUCT USE: 

C PRODUCT CODES: 
LABORATORY ~~AG~NT 
2112,2105,2106 

( 

( 

c 

------------------------------------------------------------------------------------------------------------------------------------------------------------
PRECAUTIONARY LAa=Llr~G 

------------------------------------------------------------------------------------------------------------------------------------------------------------
BAKE~ SAF-T-~ATA* SYSTEM 

HEALTH 
FLAW~A3IL ITY 
REACTIVITY 
cm~TACT 

LAB 0 RAT 0 R Y PRe T = C TI VEE QUI p f~ E .. IT 

3 
2 
2 
3 

SEVE~E (CA~CER CAUSING) 
~CJ E '{AT E 
/'-'OOERATE 
SEVERE (CORROSIVE) 

GOGGL::S f: SHIELD; LAS CCAT !: A?RO~i VENT HCDDi PROPER GLOVES; CLASS 9 
EXTINGUISHER 

U.s. P~ECAUTIONARY LA3ELI~G 

C' PJISO~ DANGE~ 
CMJSES cUi-U,S. co;~eUSTI9U:. fo'.AY 5E FATAL IF S~t.LLCkED OR INHALEC. ~JGTf:: 

REPORT~D AS CAUSL~~ CA~CE~ IN LASO~ATORY ANIfo'.ALS. EXERCISE DUE CARE. 
E XC E P TI O~ .. A L H E A L T H Ar; D C O,'H ACT HAl A R uS: REA U ~ AT!: ~ I t. L S A FE T Y D A T ASH E 1:: T • 
K E EPA',; A Y F R rJ I" H EAT, SPA R. K S, F LAM E • 0 a ~ 0 T GET I N EYE S, 0 N SKI N, a ~~ CL a T H I N G • 
AVOI] BREAr~r~G VAPO~. KE~P IN TIGHTLY CLOS~D CONTAINER. USE WITH ADEOUATF 

o VENTILATIO~;. hA$!-1 THCRfJl;SHLY AFTER hA~~OLII\G. Ir-. CASE OF FIRE, USE ~ATF.~ 
SPRAY, ALCOHOL FOA~, DRY CrlE~ICAL, OR CAR50~ DIOXIDE. FLUSH SPILL ARE~ WITH 
IoiATER SPF:,:.,y. 

CO~TINUED ON PAGE: 2 

o 

u 



J.T.BAKER I~C. 222 RE~SCHCOL ~ANEl PhILLIPSeuRG, NJ 03865 
. M· ATE R I A L S t. FE T Y 'D A T A S HE E T 

24-HCURE~-1ERGE'\CY T~LEPHIJNE -- (201) 859-2151 

( 
CHE~TREC ~ (aoo) 424~~jOO -- NATIONAL RESPONSE CENtER ~ (800) 424-8802 

f-." 5 22 -04 
EFFECTIVE: OS/q1/99 

FOR~ALDEHYOE, 37% SOLUTION P AG E: 2 
ISSUED: 05/16/89 

===================;========================================================== 
P~ECAUTIONAR~ LA3ELING (CONTINUEOi 

==========================~=========================== ======================== 

INTERNATIONAL LABELING 

TCXIC 8Y INHALATIO~, IN CONTACT ~ITH SKIN AND IF SWALLOWED. POSSIBLE RISKS OF 
IRREVERSI8LE EFFECTS. MAY CAUSE SE~SlTIZATION RY SKIN CONTACT. 

( 

KEEP OUT OF REACH OF CHILoRE~~ AFTER CONTACT WITH. SKIN, ~ASH IM~EDIATELY WITH 
PLENTY OF SOAP MW WATER. IU C"SE OF CONTACT WITH EYES,Rlt\SE IMMEOIATELY WITH ( 
PLENTY OF WATER ANO SEEK MECICAL ADVICE. USE ONLY IN WELL V~~TILATED AR~A$. 

SAF-T-DATA* STORAGE COLOR CODE: REO (FLAMMABLE) 

============================================================================== 
SECTIO~ II - COMPONENTS 

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

CCMPCl\:ENT CAS NO. i<JE IGH T % OSHA/PEL ACGIH/TlV 
FOR,...,ALDEHYDE 50-00-0 37-38 3· PP'" 1 P PI'-1 
METHANOL 67-56-1 10-15 200 pp,..., 200 P P~l 
.... TER 
( 7732-18-5 47-53 N/E t~/ E 

============================================================================== 
SECTION III - PHYSICAL DATA 

------------------------------------------------------------------------------------------------------------------------------------------------------------
BGILI~G POINT: 9~ C (204 F) 

(AT 760 :-1:"1 HG) 

MELTI~G POINT: N/A 

SPECIFIC GRAVITY: 1.08 
(H20=1) 

SCLU8ILITY(H20): CCMPLETE (10G~) 

(31?~ SOLUTIGf'.I) 

a COR T H RES HaL 0 (P. P • v, • ): t-:. / A 

CCEFF1CIENT WATER/OIL DIST~I3UTIO~: NIA 

VAPGR PRESSURE UH~HG}: 1.3 
(20 c j . 

V t. P 0 R. 0 p-.j SIT Y (A I R = 1): 1 • a 

EVAPORATION RATE: N/A 

~~ VCLATILES ElY V8LUf";:! luC 
U1C) 

PHYSICAL STATE: LIGUIO 

CD~TINUED ON PAGE: 3 

c 

c 

0' 

Ci 



c 
J.T.~AKER INC. 222 RED SCHOOL LA~E, PHILLIPS3URG, NJ 03965 

MAT E ~ I A L S A F E TiD A T ASH E E T 
24-HDUR EMERGE~CYTELE~HONE -- (~01) 859~2151 

( 
CHEMTREC ~ (aPQ) 42~-9300 -- N~TIONAL RESPONSE CENTER = (300) 424-d802 

C t-:>S22 -Cl4 FORMALDEHYDE, 37% SOLUTION PAGE: 3 
ISS U EO: 05 /16/89. EFFECTIVE: 05/01/89 

====================================================== ====~=================== 

SEtTIO~ III - PHYSICAL CATA (CONTINUED) 
=================================~===========~~=============================== 

APPEARANCE & ODOR: CLEAR, COLO~LESS LIeUID. PUNGENT ODOR. 

====~=================:========================:====== ======================== 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
=====~=========~====================================== ======================== 

c 
FLASH POINT· (CLOSED CUP): 59 C (140 F) NFFA 704"t RA T ING: 2-2-0 

AUTOIG~ITICN TEMPERATURE: 423 C (795 F) 

FLAM~A6LE LIMITS: UPPER - 73.0 % LOI.,'ER - 7.0 % 

FIRE EXTINQUISHING MEDIA 
USE WATER SP~AY, ALCOHOL FOA~, DRY CHE~ICAL OR CARBO~ DIOXIDE. 

SPECIAL FIRE-FIGriTING PROCEDURES 

( ( 
FIREFIGHTERS SHOULJ W~AR PROPER PROTECTIVE EQuIPME~T AND SELF~CONTAINED 
BREATHING APPARATUS WITrl FULL FACEPIECE OPERATED IN POSITIVE p~Ess0RE 
MODE. MCVECO~TAI~E~S FROM FIRE AREA IF IT CAN aE DONE WITHOGT RISK. USE 
wATER TO KEEP FIRE-EXPOSED CONTAINERS COOL. 

UNUSUAL FIRE C EXPLOSION hAZARDS 
VAPORS M~Y FLOW ALONG SURFACES TO DISTANT IG~ITION SCURCES AND FLASH BACK. 

o CLOSED CONTAI~ERS EXPOSED TO HEAT MAY EXPLOD~. CO~TACT ~ITH ST~ONG 
OXIOIZtRS MAY CAUSE FIRE. 

TcxtC GASES PRODuCED 
FUR.MALDEHYOE, CAR8m~ MG~JOXIOE, CARRON OIOXICE 

o EXPLOSION DATA-SENSITIVITY TO ~ECHA;'dCAL I~PACT 
f\ Q;'~ E I J E .'.JT I FIE: C • 

EXPLosru~ DATA-SE~SITIVITY TO STATIC DISCHARGE 
N 0 ~ E I DEr~ T I FIE: 0 • 

o ======================~======================================================= 
SECTIO~ V - HEALTH HAZARD DATA 

=========:==================================================================== 

THRESHOLD LI~IT VALUE (TLV/T~~): 1.5 MG/M3 (1 PPM) 

o CQ\TINUED ON PAGE: 4 

o 



J.T.5AKF.R I,NC. 222 kED SCH.GOL LAN!:, PHILLIPSBURG., t-;J 08865 
t-: ;.. T E: P, I A ,L S A F !:" T Y, D A T AS, H E E T 

24-HCUR, EM=RGENCY TEL.EPHQ'NE -- (201) 859':"2151 

/ 
CH~MTREC ~ (800) 424-9300 -- NATIONAL RESPCNSE CENTER' ~ (800) 424-3e02 

, 

F5522 -04 
EFFECTIVE: 05/01/d9 

FORM~LOEHYDE, 37% SOLuTION P AG.E: 4 
ISSUED: 05/16/89 

====~~=====================================================~================== 
SECTION V - HEALTH H~ZA~D DATA (CONTINUED) 

:=:===========:=:=====:=====:==:=:::=:::::::==:=:==:========================== 

TLV IS FOR FOR~ALCEHYOE. 

S H 0 R T - T E ~ :) EX PO S U K i: L,I I~ I T (S TEL): 3 ~ G I 'J, 3 

STEL IS FOR FORM~LDEHYDE. 

~ER~ISSI3LE EXPOSU~E LIMIT (PEL): 

PEL IS FOR FOR~ALOEHYOE. 

TOXICITY OF COMPONENTS 

ORAL RAT LD5Q FOR FORMhLDEHYDE 
SKIN RABBIT L050 FOR FCR~ALQEHYOE 

SUBCUTANEOUS RAT LDSO FOR FORMALDEHYDE 
INHALATIOI~ Rt..T LCSq FOR FOP.MALDEHYD,E 
ORAL RAT LD5J, FOR .METHANOL 

( T RAP E KIT 0 ~ ~ EA L ~~ A T L 0 5 C. FOR MET H A,/'I; 0 L 
vuBCUTANEOUS ~CUSE LD50 FOR METHANOL 
SKIt J R A :J BIT L C 5 0 FOR MET H Ai~ 0 L 
I~TRAPERITO~EAL MeUSE LDSO FOR WATER 
I~TRAVE~CUS MeUSE LDSO FOR WATER 
CARCI~OGENICITY: Ni?:YES IARC:NO 

CARC I~OGErJlCITY 

(2 PPM) 

(3 

Z LIST: t~O 

P?~) 

&,00 
270 
420 
590 
5628 
95'tO 
9800 
20 
190 
25 

CSHA R!;G: NO 

~G/KG 
MG/KG 
~1G/KG 

"'iG/KG 
~G/KG 
HG/K{; 
MG/KG 
G/KG 
G/KG 
G/KG 

T ~ ISS U (} STAt" JC E I S LIS TEO A SAN A C G 1 H SUS P E C TED H U;-I A N C A q, C I U OG E N M JD ANT P 
A~TICIPt..TED HU~AN CA~CINOGEN. 

( , 

c 

( 

c' 

( , 
-_/ 

REPROCUCTIVE EFFECTS ( •. 
TESTS ON LAaORATURY ANIMALS IN0ICATE T~AT FOR~ALDEHYCE MAY BE ~UTAGENIC. 

EFFEC1S OF OVEREXPGSURE 

I ~H A L .c. TIm, : 

SKI'" CO~TACT: 

EYE CiJnT'ACT: 

~EAD~CHE, NAUSEA, VOVITIN~, DIZZI~ESS, O~O~$INESS, 

IRRITATION OF UPPER RESPIRATORY TRACT, UN(O~SCIOUS~ESSt 
A i..:Q 1-1 AYE-:: FAT A L 

SEVERE IRRITATICk OR EURNS, PRJLO~GEJ CC~TACT ~hY CAUSE 
SKIN SE~SITIZATJGN 

SeVERE IKRITATI,O!~ CRBURNS 

CO.'nIIW£:D or; PAGE: 5 

o 
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J.T.BAKER I~C. 222 ~ED SCHOuL LA~E, PHILLIPSEURG, NJ 08365 
MAT E RIA L SAFE T Y DATA SHEET 

24-HCUR EMERGENCY TELEPHONE -- (201) eSQ-2151 
CHEMTREC ~ (HOC) 42~-9300 -- NATIO~AL RESPC~SE CENTER # (80C) 424-8802 

O· 
FORMLLDEHYDE, 37% SOLUTIO~ f5522 -04 

EFFeCTIVE: 05/01/89 
P AG E: 5 

ISSUED: 05/16/89 

============~=================~======================= ======================== 

SECTION V - HEALTH HAZARD DATA (CONTINUED) 
. . 

C) ============================================================================== 

o 

SKIN AGSJRPTION: RAPID ABSORPTION 

I N G EST I G:'~ : eLINDr~ESS, NAUSE:", VOMITI"~Gt GASTROINTE:STI'4AL IRRITATION, 
BUR~S TO MOUTH AND THROAT, AND MAY 8E FATAL 

ChRO~IC EFFECTS: KID~EY DAMAGE, LIVER DAMAGE 

TARGET ORGANS 
RESPIRATORY SYSTEP, EYES, SKIN, LIVER, KIDNEYS 

C MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
NO~E IDENTIFIED 

PRIMARY ROUTES OF ENTRY 
INHALATIOI\, INGESTION, EYE cor,TACT, SKIN COr-..TACT, ABSORPTION 

( EMERGENCY AI\D FIRST AID P~OCEDURES 

o 

H~GESTlm~: 

HiHALATIiJr,: 

CALL A PHYSICIAN. IF SWALLO~ED, IF CONSCIOUS, GIVE LARGE 
AMOUNTS OF wATER. INDUCE VOMITING. 

IF INHALED, RE~OVE TO FRESH AIR. IF NOT BREATHING, GIVE 
ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT. GIVE 
OXYGE~. 

S K II. CO "l T ACT: INC A S E 0 F C UN T t. C T, 11'1 ME 0 I ATE L Y FLU S H SKIt,; \-I IT H P LEN T Y 0 F 
~ATER FOR AT LEAST 15 MINUTES. 

Q EYE CC~TACT: IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH WITH PLENTY OF 
WATER FOR AT LEAST 15 Mr~UTES. 

SARA/TITLE III HAZARD CATEGCRIES AND LISTS 

ACUT~: YES CH~ONIC: YES FLAP~A9ILrTY: YES PRESSURE: ~O REACTIVITY: ~O 

EXTRE~ELY HAZARDOUS SUdSTANCE: YES CCNTAINS FOR~ALDEHYJE (~C = 1,000 L3S, TPQ 
= soc L!:-S) 

CERCLA HAZA~JCUS SU~STA~CE: 

TOXIC CHEt-:ICALS: 
Gf:NE!=IIC CLASS: 

~ TSCA I~~ENTORY: 

YES CC~TAI~S FJR~ALCE~YCE (R~ = 1000 L~S) 
YES CCNtAI~S FORMALDEHYDE AND METH~NOL 

C05, C07 
YES 

CO~TI~UE~ O~ PAGE: 6 



( 
J.T.BAKER I~C. 22: RED SCHeOL LA~E, PHILLIPS~URG, NJ 08865 

~ AYE R I A L S A F E .·Y Y 0 A Y ASH E E Y 
24-HOUR E~ER~ENCY TELEPHO~E -~ (201) 859-2151 

CHEMTREC t (SCC) 424-9300 -- NATIONAL RESPO~SECEN1ER r (80C) 424-8802 
( 

)22 -04 
EFFECTIVE: 05/01/89 

FORMALDEHYDE, .37% SOLUTIDN PAGE: 6 C 
ISSUED: 05/16/89 

====================~========================================================= 
SECTIO~ VI - REACTIVI1Y CATA 

=========================================================~==================== 

STABILITY: ~TABLE 

CCNOIYIO~S TO AVOID: 

I"'COP.PATI8LES: 

HAZARDOUS POLYMERIZATIO~: MAY OCCUR 

HeAT, FLM1i:, OTHER SGURCFS OF IGNITIC!~ 

STRONG OXIDIZING AGENTS, STRONG ACIDS. STRO~G BASES, 
ALKALIES, ALKALI METALS, AMINES AND AMMONIA, PHE~OL, 
STRON~ REDUCING AGENTS 

DEtO~POSITION PkODUCTS: FORMALDEHYQ£, CARBCN MO~OXIDE, CARBON OICXIO[ 

============================================================================== 
SECTION VII - SPILL & DISPOSAL PROCEDURES 

==========~=================================================================== 

STEPS TO BE TAKEN I~THE EVE~T OF A SPILL OR DISCH~RG~ 

h'EAR S(LF-Cm~Tt.rr~EJ [~REATHI~G APPARATUS Ar~iJ FULL PRC'TECTIVE CLCTHlt\G. SHUT 
OFF IGidT ImJ SOU;';CES; IJO FLARES, S:~\oKIf.;G OR FLA!1ES H; AREA. STOP LEAK IF 
YOU CA~ DC SO WITHOUT RISK. USE hATER SPRAY Ta REDUCE VAPORS. TAKE UP 
~ITH SAND OR GTHE~ NnN~co~~uSTIBLE A8S0RBE~T ~ATERIAL A~O PLACE I~TO 

CONTAIN~R FOR LATER DISPOSAL. FLUSH AREA WITH WATER. 

DISPGSAL PKOCEDURE 
CISPOSE I~'ACCCRDA~CE ~ITH ALL APPLICA9LE FEDERAL, STATE., A~C LOCAL 
E N V I R m It-l E N TAL REG U L A TIm. S • 

EPA HAZARDOUS hASTE NUI-'GER,: U122 (TOXIC ~ASTE) 

==================================================================~=========== 
SECTIC~ VIII ~ I~CUSTRIAL PROTECTIVE E~UIP~E~T 

============================================================================== 
VENTILATIO~~: USE GE~ERAL OR LOC~L EXHAUST VENTILATION TO MEET TLV 

RECUIRE~E~TS. 

RESPIR:"TORY PRCT£CTI:J~,: RESPIRt.TCRY PROHCTIor~ RECUIRED IF AIRoORr-.<E 
CONCE~TRATION EXCEEDS TLV. AT CONCENTRATIO~S UP TO 50 
PPM, A CHEMICAL CARTRIDGE RESPIRATOR WITH CRGA~IC 
VAPOR C~RTRIOGE IS RECQ~ME~DED. ABUVE THIS LEVEL, A 
SELF-ccr~TAItJED BREATHING APPARATUS IS RECOMI~E?t\C::D.; 

EYE/SKIN PROTECTION: SAFETY GOGGLES A~D FACE SHIELD, UNIFOR~, PROTECTIVE 
SUIT, PROPER GLOVES ARE RECOMMENSED. 

CO~Tt~UEO ON PAGE: 7 
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"J.T.~AKEq INC. 222 REJ SCHGOl LANS, PHILLIPSBURG, ~J OA665 
MAT E R I A L S A F E T Y .0 A T ASH E E T 

24-HOUR E~ERGENCY TELEPHONE -- (201) 859-2151 
CHEMTREC :: (800) 424.,...9300 -.,... NATIONAL RESPONSE CENTER. # (eOC) 424-8802 

c (" 
. ~5.2 2 -04 FOR~ALDEHyoE, 37% SOLUTION P AG.E: 7 

ISSUED: 05/16/89 

o 

c 

EFFECTIVE: 05/01/89 

=====J===~=========================================~==~======================= 
SECTION IX - STORAGE AND HA~olING PRECAUTICNS 

=====~===========================~========================:====~==~====~====== 

SAF-T-DATA· STORAGE CCLOR COCE: RED (FLAMMA5LE) 

STORAGE REaUIReME~rS 
KEEP COI'HAIrIER TIGHTLY CLOSED. STDRE IN A COOL, DRY, w[LL-VEI\:TILATEo, 
FLAM~ABLE LIQUID STORAGE AREA OR CABINET. ISOL~TE FROM INCOMPATI3LE 
MATERIALS. SlC~E ABOVE 15 C. 

SPECIAL PRECAUTIO~S 
F 0 IH~ /" L D E H Y 0 = SOL UTI 01\ S WIT H A F LAS H POI NT a E LOw 1 4 1 F W CON T A. It J E R S 
EXCEEDING 110 GALLOI\S ARE CLASSIFIED AS A CO~BUSTleLE WITH UN119a. SEE 
49CFR 172.101. 

===================~~====~======~==========================================~== 
SECTIGN X - TRANSPCRTATION DATA AND ADDITIO~AL INFURMATION 

= == = === = = == == = = = = === ='== ===="= = ==.====== ===== =:: === =.::= = = == = = :=::: =:; ='= == :::.= == =;: == = = == 

( DCMESTIC (D.O.T.) 

( OPER SHIPPlr-.G ~~;'''~E: FORMALDEHYDE SOLUTIon (FLASH PT. BELOh 141 F.) 
HAZARC CLASS: OR~-A 

Ur-./NA: UNl1ge REPORTABLE QUA~rI1Y: 1000 L5S. 
LABELS: ~o LA2~L RECUIRED UNDE~ 110 GALLONS 

U REG U L A TOR '( F, E F c: R E ~K E: S: 4 9 C F R 1 7 2 • 1 0 1; 1 73 • 5 a C ; 1 73 • 5 .l 0 

Ir-.TERNATIGNAL (I.M.O.) 

PROpER SHIPPING NA~E: FUR.~ALDEHYo[, SCLUTICNS 
H A Z A R DC LAS S : 3 • 3 I • ,": • 0 • PAGE: 3 1 3 9 

() UN: UN 1 1 '7 8 ~ A R I N E POL L UTA N T S: Nap AC K A GIN G G R CUP: I I I 
LAaELS: FLA~~ASLE LIQUID 
REGULATORY REF~RE~CES: 49CFR 172.102; PART 176; IMn 

AIR (I.C.A.D.) 

U PROPER SHIPPII\G r-JAME: F-GR:·:t.lDEHYDE, SOLUTIor~s 

HAZARD CLASS: 3.3 
UI\: Ur-.;119'3 PACKAGING GRCUP: I II 
LABELS: FLA~MAbLE LIOUID 
REGULATORY REFERENCES: 49CFR 172.101; 173.6; PART 175; ICAD/IATA 

o U.S. CUSTO~S hARMCNIZATICN NUMEE~: 29121100000 

CONTINUED ON PAGE: 9 

o 



J~T.9AKE~ INC. 222 RED SCHGOl LANE, PHILLIPS~URG. NJ 08865 
WoAfERIAiL SAFETY DkTA SHE'ET 

ZIt-HOUR E'~Ef\GEr~cy TELEPHONE -- (201) d5S-21S1 
CHE~-ITREC :: (800) 424~93CC -- ~ATIONAL RESPONSE CErJT=~;t; (800) 424-8802 

( 
" .... 522 -04 
EFFECTIV;:: 

FORMALDEHYDE, 37% SOLUTIO~ 
05/01/89 

PAGE: ·9 
ISSUED: 05/16/89 

======~~============~=~======================================================= 

N/A = ~CT APPLICASLE CR NOT AVAILABLE 
N/E = ~OT ESTA~LISHED 
ThE IN~UP~~TIC~ 1\ THIS MATERIAL SAFETY O~TA SH~ET ~~ETS THE 
REOUI::\t:.'1c~TS Cr= THE UNITED ST~TES OCCUPATICt.;AL. SAF,::TY At~Q hEALTH ACT Ar~o 

REGULATI~NS PRO~UL:;ATt:OTHEkcUNuER (29 CFR 1910.12lJO ET. SEQ.) AND THE 
CANAOIAN h'ORK?LACE HAZARDOUS MATEP,IALS INFO;::~~ATION SYSTEt-'. THIS DOCU~,t'H 
IS I~TENJED O~LY AS A GUIDE TO THE hPPROPRIATE PRECAUTIC~ARY HANCLING OF 
THE ,'-':ATERIt.L BY t. PER.SON TRArr~EO Hh CK SUPEi<VISED 8Y A PERSON' TRAI·~ED 
IN, CHEMICAL ~A~DLI~G. THE USER IS RESPONSISLE FOR DETERMINING THE 
PRECAUTlm·;S Ai~u DA'~GERS OF THIS CHE.'1ICAL F.OR HIS OR HER PARTICULAR 
APPLICATION. CEPE~DING O~ USAGE, PROT~CTIVE CLOTHING INCLUDING EYE AND 
FACE GUARDS AND RESPIRATORS MUST BE USED TC AVOID CGNTACT hITH ~ATERrAL 
OR BREATHING CHEMICAL VAPORS/FUMES. 
EXPOSURE TO ThIS PPODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS 
CHE~ICAL MAY H'TERACT WITH OTHER SUBSTANCES. SH4CE THE POTENTIAL USES 
ARE SO VARIED, BAKER CtN~OT WAR~ OF ALL OF THE POTENTIAL DANGERS OF USE 
OR I~TERACTIQ~ ~ITh OTHE~ CHE~ICALS OR MATEKIALS. bAKER WARRANTS THAT 
THE CHE~ICAL ~EETS THE SPECIFICATIG~S SET FORTH ON THE LABEL. 
P~KER DISCLAIMS ANY OTHER ~ARRA~TIES, EXPRESSED OR IMPLIED WITH REGARD 

( THE PRouutTSUPP~IED ~~REU~DfR, ITS MERCHA~TAbILrTY OR ITS FITNESS 
FCR A PARTICULA~ PURPCSE. 
ThE USER SHOULD RECOG~IZE THAT THIS PRODUCT CAN CAuse SEVERE INJURY ANC 
EVEN CEATh, ESPECIALLY IF r;.IPROPERLY HANDU:C OR THE KNOW,," DA~GERS OF USE 
ARE NOT HEEDEC. P,~A[) ALL PRECAUTIG;'JARY INFOR~IATroN. AS ~,E'r: DOCUMENTED 
GENEkAL SAFETY INFJR~ATIO~ RECO~ES AVAILABLE, BAKE~ ~ILL PERIODICALLY 
REVISE THIS ~ATERIAL SAFETY D~TA SHEET. IF YOU HAVE ANY OUESTIO~S, 

PLEAS= CALL CUSTO~ER SERVICE (1-300-JT6AKER) FOR ASSISTANCE. 

COPYRIGHT 1989 J~T.SAKE~ I~C. 

* TRACE~~RKS GF J.T.BAKER INC. 
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Normandeau Associates Inc. 
Che~ic~l lriformation Form 

Chemical Name: 
HEXANES , 

- -=at,.., -= :III ~= • __ 
'. d • 

Routes/Symptoms of Exposure: 
ingestion-headache, nausea, vdmiting, dizziness 
inhalation-irritation of nasal and resp. passages, 

headache, dizziness, na~sea 
skin contact-irritation 

~--------------------------------------------------,-------~ .. --~-.,~--------------------4 
Exposure Limit!:>: 

TLV = 50 ppm 

..... _ ....... _____ .... __ • __ .... ____ .... = ___ •.. ___ ................... • A ...... ~MI~Ift&Dr'·, GInr.-n ........ ~ 

Personal Protection and Sanitation: 

Use adequate ventilation, protective gloves 
<nitrile or equivalent) and eye protection. 
Wear a respirator equipped with organic vapor 
filters if no fume hood is available. 

.. ---------------------------------_.-------... ------.----&--,----"-=---.-~-~~--------------~---i 
First Aid: 

SKIN: immediately flush skin with large 
amounts of soap a~d water 

EYES: immediately flush thoroughly with water 
for at least fifteen minutes 

INHALATION~ remove to fresh air; give artificial 
respiration if breathing has stopped 

INGESTION: do not induce vomiting; seek 
immediate medical attention 

D-----------------------,.----........ -,=--''''''''''''',VlM ... ~~ ......... ~.aa ... ~RUD 
Spill response: 

Turn off any source of ignition and ventilate area. 
Wear protective clothing as described above~ 
Take up spill~d material with toweling or sand or 
with SPILL-X-S if the spill is large. 
Dispose of according to stat~ and federal regulations. 

Hexane is a dangerous fire and explosibn hazard. 

L. _______________ '_'_=-____ ~ __ . ________ ~-------------.. -------_.~--~~----~ 

r~FH10 Effective Date: Oct 19137 



.~":<? :. ::: .. ,::,:-~ . '" .':., (,~ ....... ,;:., .. ~J.<... • •.• : .. /. '. '.. ........ . . .'~\ 
h 

Normandeau Associates ~nc. 
Chemical Informat·ion F,:orm 

-..........,.........-..-..... ____ ... n=tt ___ ... ___ • _____ ... ____ ~ ..... ----

Chemical Name: ... 
NITRIC ACID 

~ ____ ~ __ --.. _____ ~~.--~~=~ .. --~ .... --------~.--~----~,~. __ -. __ .. a.. ____________ ~ ____ -a----~ ____ ~~w4 
Routes/Symptoms of Expos~re: , 

ingestion-nausea, vomiting, severe burns, ulcerqtion 
of the mouth, throat, and sto~ach 

inhalation~severe irritation or burns of the resp. 
system, coughing, difficulty breathing, che~t pains 

skin contact-severe irritation or ~urns I-_______________________ ... ~ ....... I ......... ' ... __ ... _ ....... RI_ .... __ ~ ....... ~ __ .aM 

Exposure Limits: 
PEL = 2 ppm 

1-__ .....,. .. -....aaI~ ...... ~ .... "! .......... _---.-.--... ~ ...... ""! .. ~--~~ .... I'I' ...... __ ...... ,_ 

Personal Protectiori~nd Sanitation: 

Use adequate ventilation, protective gloves 
<nitrile or' equivalent) and eye protection. 
Use a respirator with acid gas filters if fume hood 
is not available. Wash hands after handling. 

1-_-_____ ...... _ ......... ~E4II. -. .. ~~~ .. ~ ........ 

First Aid: 
SKIN: immediately flu~h skin with soap ;and large 

amounts of water far at le.st IS. minutes 
EYES: immediately flush thoroughly with water 

for at least fifteen minutes 
INHALATION: remove to fresh air; give artificial 

respiration if breathing has stopped 
INGESTION: do not induce vomiting; give water 

or milk; seek immediate medical attention 

m-------.,..a_~ ''M!'''!''' .. ~IIiI~ ... ~ .. ''!· ....... "''!'''''!~ .. "..,-_~ .. ---.. -----I'I ... _ .......... ___ .. ,._ 
Spi.ll response: 

Wear respiratory, skin and eye .. protectionas 
described above. Ventilate area. Neutralize 
spi 1.1 wi th sod'a ash or SPILL.,....X-A. Carefully 
place material in a clean~ dry container 
and dispose of according to state and federal 
regulations. 

\ t-_____ ,~ ... u-....... _ ..... · ....... '=_=_ ..... t""~ ........ .,.... ..... ,===-.-__ .... _-...._ ...... _ . .,_ ........ ~,~ ,".=;-n"-~"...,., ....... __ .J.aa...., . ... _ .... --....... ~ __ -,.,..-_ .... ---, 

Other: 
Spillage may cause fire or liberate dangerous gas. 
Harmful if inhaled and may cause delayed lung injury. 
Strong oxidizer. Contact with other material may 
C:::clljse fire. Hay be fatal if swa,l-lClwedor inhaled •. 
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